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ANOTACIJA

Misdienu ekonomikas pamatkoncepciju (globala tiklu teorija, informacijas, inovaciju
ekonomikas, zinasanu ekonomikas teorijas, sadarbiga ekonomika u.c.) analize rada, ka
vairumam zinatnieku ir vienpratiba $ada viedokli: sabiedribas attistibas postindustralaja stadija
notiek kvalitativas izmainas saistiba ar strauju zinaSanu parnesi inovativo tehnologiju jeb
augsto tehnologiju razos$ana. Tas ir rezultats arT tam, ka palielinas cilvéku — zinaSanu nes&ju,
kas kardinali mainijusi darba raksturu ekonomika, skaits.

Ekonomikas attistibas jauno paradigmu nosaka uznémeéju inovaciju aktivitate, izstrazu
komercializacijas Itmenis, pieprasijums péc zinatnes tirgus izpratné — péc zinasanu parneses.
Inovaciju ekonomikas apstaklos pelnas veido$ana vadosa loma ir zinatnieku un uznéméju —
novatoru intelektam un ta izmantoSanai sadarbiba. Vienlaikus tas arT nozimé, ka globala Iimeni
inovaciju ekonomika domingjosa loma ir cilvékkapitalam. Jauzsver, ka inovaciju potenciala
realizacijas veiksmes galvenais krit€rijs ir nacionalas inovacijas sistémas (NIS) un
infrastruktiras uzbiives efektivitate, kas nodroSina kop€jo izmaksu ekonomiju u.c. attistibas
faktorus nacionalaja ekonomika vidgja un ilgtermina perspektiva. Citiem vardiem, jaunas
ekonomikas atra attistiba, picaugosa savstarp€ja sakariba starp kapitala tirgiem un jaunam
tehnologijam, zinasanu, tehnologiju, produktu un pakalpojumu radiSanu un izmantoSanu liela
meéroga raksturs nosaka NIS, ka valstu inovaciju attistibas institucionala pamata, veidoSanas
lomas paaugstinaSanos.

Pétijuma meérkis — izmantojot konceptualas pieejas izveidot un attistit Latvijas
nacionalas inovacijas sistémas sadarbigo modeli.

Promocijas darbs sastav no ievada, tris nodalam, nobeiguma un literatliras saraksta. levada
tiek pamatota pétijuma t€mas aktualitate, definéti ta mérki un uzdevumi, priekSmets un objekts,
izvirzita pétijjuma hipotéze, ka arT noteikta petijuma zinatniska novitate un praktiskais
nozimigums.

Darba pirmaja nodala ir pétitas teorétiskas pieejas — nacionalas inovacijas sist€mas
koncepcijas. Autors analiz€ja nacionalas inovacijas sistémas koncepcijas veidoSanas un
attistibas posmus. Izpétitas nacionalas inovacijas sisttmas koncepcijas teorijas un modernas
tendences. Paradita nacionalas inovacijas sisttmas modela struktira un piedavatas
rekomendacijas tas veidoSanai.

Darba otraja nodala ir noveértéta inovaciju sistému attistiba Eiropas Savienibas valstis:
izpétita inovacijas attistibas dinamika Eiropas Savienibas valstis 2004.—2018. g. Izpétitas
Eiropas Savienibas mazo augsti attistito valstu pieredzes ipatnibas, veidojot nacionalas
inovacijas sistémas modeli. Raksturota ekosistémas pieeja ,,triskarsas spirales” / triple helix
koncepcija nacionalas inovacijas sistémas sadarbigaja modeli. Saja nodala autors ari veic
Latvijas ekonomiska stavokla analizi un noveért§jumu par laiku péc iestaSanas Eiropas
Savieniba.

Darba treSaja nodala tiek noskaidrotas galvenas inovaciju attistibas problémas Latvija un
paraditas konceptualas pieejas Latvijas nacionalas inovacijas sistémas sadarbiga modela
izveidoSanai un attistibai, pamatojoties uz Eiropas Savienibas mazo augsti attistito valstu
pieredzi, sistematiz&ti Globala inovaciju indeksa indikatori. Ta rezultata ir izstradats Latvijas
nacionalas inovacijas sistémas sadarbigais modelis, tas ir aprobéts, ka pieméru izmantojot
Latvijas ilgtsp&jigas attistibas strategiju ,,Latvija 2030,

Nobeiguma, balstoties uz veikta pétijuma rezultatiem, ir formuléti secinajumi un
ierosinajumi.

Darba pamata teksts izklastits uz 180 lappusém. Bibliografiskais saraksts satur 226 avotu.
Promocijas darba ir 19 tabulas, 60 attéli un 10 pielikumi.

Atslégvardi: inovacija, inovacijas attistiba, inovacijas sist€éma, nacionalas inovacijas

sistémas koncepcija, ekosistémas pieeja, ,,triskarsas spirales” / triple helix koncepcija,
,cetrkarsas spirales” / quadruple helix koncepcija, sadarbigais modelis.



IEVADS

Promocijas darba aktualitate. Miisdienu ekonomikas pamata koncepciju (globala
tiklu teorija, informacijas, inovaciju ekonomikas, zinasanu ekonomikas teorijas, sadarbiga
ekonomika’ u.c.) analize rada, ka vairumam zinatnieku ir vienpratiba $§ada viedokli: sabiedribas
attistibas postindustralaja stadija notiek kvalitativas izmainas saistiba ar strauju zinasanu
parnesi inovativo tehnologiju jeb augsto tehnologiju razo$ana. Tas ir rezultats ari tam, ka
palielinas cilvéku — zinasanu nes&ju, kas kardinali mainijusi darba raksturu ekonomika, skaits.

Ekonomikas attistibas jauno paradigmu nosaka uznémeju inovaciju aktivitate, izstrazu
komercializacijas Iimenis, pieprasijums p&c zinatnes tirgus izpratn€. Inovaciju ekonomikas
apstaklos vadosa loma ir zinatnieku un uznémeéju — novatoru intelektam un ta izmantoSanai
sadarbiba. Vienlaikus tas arT nozimé, ka globala Itmeni inovaciju ekonomika domingjosa loma
ir cilvékkapitalam. Jauzsver, ka inovaciju potenciala realizacijas veiksmes galvenais kriterijs
ir nacionalas inovacijas sistémas (NIS) un infrastruktiiras uzbiives efektivitate, kas nodrosina
kopgjo izmaksu ekonomiju u.c. attistibas faktorus nacionalaja ekonomika vid&ja un ilgtermina
perspektiva. Citiem vardiem, jaunas ekonomikas atra attistiba, picaugoSa savstarp&ja sakariba
starp kapitala tirgiem un jaunam tehnologijam, zinaSanu, tehnologiju, produktu un
pakalpojumu radiSanu un izmantoSanu liela méroga raksturs nosaka NIS, ka valstu inovaciju
atttstibas institucionala pamata, veidoSanas lomas paaugstinasanos.

Nacionalas inovacijas sist€mas genéze virzijusies no slégto inovaciju atsevisku
uznémumu un razotaju modela péc Sumpétera (Schumpeter, J. A. (1939))? uz vienu no
pédgjam, Pitera Glura (P. A. Gloor)? piedavatam, tendencém, kura dazadas tiklu sabiedribas
stajas sadarbigas attiecibas un veido noteiktu ekosistému (collaborative innovation networks).
Nacionalo inovaciju sist€ému sarezgitaka uzbtive un lielaks plastiskums domats tam, lai tas
spétu pasattistities, nepartraukti atjaunojoties, tas ir, padarit ekonomisko izaugsmi inovativu
un atbilstosi valsti konkurétspgjigaku.

Sadarbiba (Collaboration) ir process, kura divi vai vairaki cilvéki vai organizacijas
strada kopa, lai Tstenotu izvirzito uzdevumu vai sasniegtu marki.*

Sadarbigs ir lidzigs sadarbibai. Sadarbiba lielakoties prasa vadibu, vadibas forma var
biit sociala decentralizéta un egalitara grupa.® Komandas, kas strada sadarbigi, bieZi piekliist
lielakiem resursiem, atpazistamibai un atlidzibai, kad jakonkuré ierobezotu resursu apstaklos.®
Strukturétas sadarbibas metodes veicina uzvedibas un komunikacijas introspekciju jeb
izzinasanu.’

Sadu sadarbibas metozu mérkis ir palielinat komandu panakumus, sadarbigi iesaistoties
problému risinasana. Sadarbiba ir mérktieciga saikne, kura visas puses stratégiski izvélas
sadarboties, lai panaktu kopigu iznakumu. 8

Literatura ar sadarbibu tiek saprasts ,,starp autonomiem spélétdjiem formals un

! Collaborative economy. Pieejams: http://ec.europa.eu/growth/single-market/services/collaborative-economy _en
(skatits: 20.07.2017.).

2 Schumpeter, J. A. (1939) Business Cycles: A Theoretical, Historical, and Statistical Analysis of the Capitalist
Process, McGraw-Hill Book Company Inc., New York.

3 P. A. Gloor. Swarm Creativity: Competitive Advantage through Collaborative Innovation Networks. New York:
Oxford University Press, 2006.

4 Marinez-Moyano, 1. J. Exploring the Dynamics of Collaboration in Interorganizational Settings, Ch. 4, p. 83, in
Schuman (Editor). Creating a Culture of Collaboration. Jossey-bass, 2006. ISBN 0-7879-8116-8.

5 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.

& Caroline S. Wagner and Loet Leydesdorff. Globalisation in the network of science in 2005: The diffusion of
international collaboration and the formation of a core group Archived 2007-08-25 at the Wayback Machine.

7 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.

8 1952, Rubin, Hank (2009). Collaborative leadership: developing effective partnerships for communities and
schools (2nd ed.). Thousand Oaks, Calif. ISBN 978-1299395657. OCLC 842851754.



neformals saskanoSanas process, kura gaita tie rada kop€jus noteikumus un organizacijas savu
attiecibu un darbibas virzienu regulé$anai vai risina tos vienojosus uzdevumus.””®
"Sadarbigs” definicija lietota atbilstosi ekonomika un uznéméjdarbiba visparatzitai
terminologijai. Latvie$u valoda parnemti dazada Iimena Eiropas politikas dokumentos®®
lietotie termini un LZA Terminologijas komisijas akadémiskaja terminu datubaze'!
icklautais termins "sadarbiga ekonomika", tulkojums no anglu "collaborative economy".

Bitisku ieguldijumu konceptualaja evoliicija deva zviedru ekonomista Carlza Edkvista
(C. Edquist)!? darbi. Vin$ precizi izcéla inovaciju kolektivo raksturu (to radiSana sadarbiba
starp firmam un citam organizacijam), deva elastigu inovacijas sist€mas traktéjumu (attiecinot
uz to visus butiskos faktorus, kas ietekme inovaciju radiSanu, izplatiSanu un izmantos$anu), ka
ar1 precizi diferenc€ja taja ietilpstoSos elementus, nosakot organizacijas ka autorus, kuri
pargjiem izvirza spéles noteikumus.

Pasreiz ideja par nacionalas inovacijas sist€mas izveidoSanu, lai uzturétu valsts
konkurétsp€ju pasaules tirgos, kluvusi 1pasi populara ka starp zinatniekiem, ta ar politikiem.
Vairums attistito valstu, ieskaitot tas, kuram sava teritorija ir ievérojami dabas resursu krajumi,
teré ieverojamus lidzeklus nacionalo inovaciju sisttmu izveidoSanai, kam jastimul@ visus
ekonomikas dalibniekus (sabiedriba, valsts, bizness un zinatne) uz pastavigu inovaciju
radiSanu, pielietoSanu un apmainu ar tam. Pareja uz jaunu inovaciju paradigmu notiek paral€li
svarigako razoSanas faktoru parveértéSanai. Miisdienas Saubas neizraisa -cilvékkapitala
prioritara loma ka galvenajam razoSanas faktoram, tapat jebkuras valsts un pat atsevisku
uznémumu galvenajai vertibai. Jitami pieaugusi radosa potenciala, nematerialo resursu un
inovaciju aspekta ekonomiska loma, salidzinot ar materialiem resursiem. Konkurence
parvietojas no gatavo produktu apgabala uz zinaSanu, zinatnisko atklajumu un augsto
tehnologiju apgabalu, rodas informacijas sabiedriba un ekonomika, kas balstita uz zinasanam.
Inovaciju galvenais generators un vienlaikus patérétajs, ka ari nacionalo inovaciju piegadatajs
argjiem tirgiem ir zinatnes ietilpigs bizness. Tadgjadi tieSi zinatnes ietilpigais bizness
vairumam attistito valstu ir pamats nacionalajai konkurétspé&jai starptautiskos tirgos.

Promocijas darbs ir aktuals sakara ar nepiecieSamibu kompleksi izpétit problémas un
iespgjas nacionalo inovaciju sisttmu veidoSana un attistiba jaunajos starptautiskas
ekonomiskas integracijas attistibas apstaklos.

Padzilinatas un kompleksas NIS veidoSanas, strukturéSanas un attistibas moderno
ipatnibu pétniecibas aktualitate principiali jaunos ekonomikas attistibas apstaklos pieaug it
1pasi mazajas valstis, ne tikai attistitajas valstis. PaSreiz&ja pasaules tautsaimniecibas attistibas
posma nacionalajai ekonomikai nepiecieSama ne vien vienkarSa razoSanas faktoru
atjauninaSana, bet ar1 labvéligaku apstaklu radiSana produktivitatei uz strukturali un kvalitativi
jauna inovaciju pamata, nemot veéra paatrinatas un konkurgjosas attistibas vadoSos zinatniskos,
organizatoriskos un tehnologiskos faktorus.

Petijjuma problema. Uz inovaciju shému, struktiru un to vadibas procesu
pilnveidoSanas attistibas intensifikacijas fona, ka attistitajas, ta ar1 attistibas valstis, redzama
ievérojama Latvijas atpaliciba, ko apstiprina arT Latvijas Republikas konkurétspgjas indikatori
starptautiskajos reitingos (Globalais inovaciju indekss, Starptautiskais inovaciju indekss u.c.).

Lidz $im pétjjumu informacija par Latvijas inovacijas sist€mas problémam tika tikai
uzkrata, veikts §1s jomas stavokla monitorings, analiz&tas iesp&jas izmantot attistito Eiropas
valstu pieredzi nacionalas inovacijas sist€émas veidoSana. Bet pakapeniski daZzos darbos

® A. M. Thomson, J. L. Perry. Collaboration Processes: Inside the Black Box// Public Administration Review.
Vol. 66. N. s1, 2006.

10 Eiropas sadarbigas ekonomikas programma. Pieejams: http://www.europarl.europa.eu/doceo/document/TA-8-
2017-0271_LV.html (skatits: 13.06.2019.).

1 Akadémiska terminu datubaze “AkadTerm”. Pieejams:
http://termini.lza.lv/term.php?term=sadarb%C4%ABg%C4%81%20ekonomika&lang=LV (skatits: 13.06.2019.).
12 C. Edquist. Systems of Innovation: Perspectives and Challenges/in J. Fagerberg, D. Mowery, R. Nelson (eds.).
Oxford Book of Innovation. Oxford University Press, November 2005.



redzami meginajumi teorétiski izskaidrot Latvijas inovaciju attistibas celus, kas pietickami
parliecinosi izskaidro inovaciju darbibas specifiku no miisdienu teorijas viedokla.

Ipatnibam, kas piemit valsts ietekmei uz inovaciju attistibu, ka ari problemam
nacionalds inovdcijas sistemas veidosand un koncepcijai inovaciju darbibas joma arvalstis
savos pétijumos ir pievérsusies: F. Lists (“Das Nationale Systemder Politischen Okonomie”,
1841), T. Hegerstrands (“‘Innovations for loppet ur korologisk synpunkt”, 1953), A. Dz. Toinbi
(,,Comprehension of history” 1934-1961), J. Juhansons (“‘The Internationalization of the Firm
— Four Swedish Cases” un “The Internationalization Process of the Firm — A Model of
Knowledge Development and Increasing Foreign Market Commitments”, 1975 u 1977), K.
Frimens (,,Tehnologiska infrastruktiira un starptautiska konkurence” 1982), B. O. Lundvalls
(,,Product Innovation and User-Producer Interaction”, 1985), R. Nelsons (1987, 1988), G.
Dosi, K. Frimens un R. Nelsons kopdarba (““Technical Change and Economic Theory”, 1988),
M. Porters (“The Competitive Advantage of Nations”, 7990), K. Eklunds («2¢pexmusnas
9KOHOMUKA — weedckas modenvy, 1991), Everets M. Rodzerss (“Diffusion of innovations”,
1995), S. Edkvists (“Systems Innovation: Technologies, Institutions and Organisations”,
1997), R. Miettinens (“National Innovation System: Scientific concept or Political Rhetoric”,
2002), N. Sarifs (“Contributions from thesociology of technology to the study of innovation
systems”, 2004), 1. V. Pilipenko («Konxypenmocnocobnocms cmpan u pe2uonos 6 Muposom
xossicmee: meopus, onvim manvix cmpan 3anaonou u Ceseproti Egponwry, 2005) u.C.

Latvija tadu darbu autori ir V. Dimza (,, Inovacijas Pasaulé, Eiropa, Latvija”, 2003),
S. Bolsakovs (, Inovativa darbiba Latvija”), A. Vedla (, Inovativas darbibas organizdcija”,
2007), Latvijas Universitates rektors (2007-2015) profesors M. Auzins (“Latvijas inovacijas
potencials Baltijas valstu pieredzes konteksta”, 2012) un profesore B. Savrina (,, Socialais
kapitals un darbinieku finansiala Iidzdaliba uznémuma konkurétsp&jas un inovaciju
veicinasanai”, 2018), zinatniece ekonomiste akadémike R. Karnite (,, Innovation Networks and
Industrial Modernisation — A Study on Armenia, Latvia and Russia”, 1997), A. Vatkins un N.
Agapitova (,,21. gadsimta Nacionala inovaciju sistema Latvijas 21. gadsimta ekonomikai”,
2003), M. Luksa (,,Neinovativa Latvija. Ka veicinat Latvijas ekonomikas konkurétsp&ju? ”,
2012), S. Jesilevska un D. Skiltere (,, Inovacijas Latvija. Realitate un izaicindjumi”, 2018), T.
Muravska un G. Prause ("European Integration and Baltic Sea Region Studies: University-
Business Partnership through the Triple Helix Approach”, 2012), Z. Zeibote (“Klasteri ka
regionalo politiku un konkurétsp&ju ietekméjoss faktors”, 2017) un citi, kas devusi
neapstridamu zinatnisku ieguldijumu minéto jautGjumu izpété. lepriek$gjie petijumi apstiprina
faktu, ka nacionalas konkurétspgjas paaugstinaSana nav iesp€jama bez nacionalas inovacijas
sisteémas izveidoSanas.

Latvijas nacionalas inovacijas sisttmas sadarbiga modela konceptualas pieejas
veidoSana, ka rada mazo augsti attistito Eiropas valstu pieredze, prasis parkartojumus,
racionalizaciju, un, iespgjams, ari tas komponentu un savstarp&jo sakaru restrukturizaciju,
pamatojoties uz jaunu ekonomiskas attistibas paradigmu. Tomér pastavosa merktiecigas
nacionalo inovaciju sisttmu veidoSanas, strukturéSanas un konkurgjoSas attistibas vadibas
zinatniska teorija un prakse lidz §im nav guvusi izsmeloSu sist€émas, salidzinoSo faktoru un
konkurences analizi.

NepiecieSamiba péc jaunas sisteémiskas pieejas nacionalas inovacijas sist€émas
veidoSanai, kas nemtu veéra nacionalas inovacijas sisttmas subjektu attistibas limeni un to
specifiku, ka ar1 valsts Ipatnibas inovaciju izmainu procesa realizacija un jaunu institiitu
generéSana, nosaka promocijas darba praktisko aktualitati.

Pétijumi par nacionalas inovacijas sistémas veidoSanas, funkcionéSanas un
pilnveidoSanas problémam tas subjektu attistibas aspekta ir salidzinosi jauns Latvijas zinatnes
virziens, kas nosaka promocijas darba teorétisko aktualitati.
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Promocijas pétijuma apskatita tada svariga probléma ka stratégiska plana “NAP
2020 istenoSanas pandk$ana. Paredzams, ka tur ieplanotais “ekonomikas izraviens” ar
zinasanu parneses un inovaciju palidzibu lidz perioda beigam neistenosies un tiks parnests ari
uz jauno planoSanas posmu ka viens no galvenajiem uzdevumiem, tapec tik svariga ir
nacionalas inovacijas sist€émas izveide. Funkcion€josa nacionalas inovacijas sistéma spétu
atrak panakt tautas labklajibas celSanos. Inovativa augsto tehnologiju razoSana un zinasanu
ietilpigo pakalpojumu attistiba dod darbavietas ar darbiniekiem nepiecieSamu augstaku
profesionalas sagatavotibas Itmeni. Tas prasa personala zinaSanu atjauninasanu, §1 procesa
paatrinasanu. Vairumam stradajoso, lai varétu tikt [idzi izmainam raZzoSana, darba dzives laika
jau tagad ir un vél vairak biis nepiecieSams mainit kvalifikaciju vai pat specialitati, Personala
profesionalas mobilitates paaugstinasanai nepiecieSama atbilstiga izglitibas un sagatavotibas
sisteéma.

Pétijuma objekts — Latvijas nacionala inovacijas sist€éma.

Pétijjuma priekSmets. Latvijas nacionalas inovacijas sist€mas sadarbiga modela
izveides un attistibas konceptualas pieejas.

Pétijjuma hipotéze. Latvijas nacionalas inovacijas sistémas sadarbiga modela izveide
ir iesp&jama, pielietojot ekosistemas pieeju ,triskarsas spirales” koncepcija, kas apraksta
ekonomisko agentu (valsts, bizness un zinatne) savstarp&jo saiknes sadarbibu ar jaunu ceturto
faktoru — ,,cilvékkapitals”.

Pétijuma meérkis — izmantojot konceptualas pieejas izveidot un attistit Latvijas
nacionalas inovacijas sistémas sadarbigo modeli.

Meérka sasniegSanai izvirzitie uzdevumi:

1. pamatojoties uz zinatnisko literatiiru, izpetit teorétiskas pieejas nacionalas inovacijas
sisteémas koncepcijai;

2. novertét inovaciju sistému attistibu Eiropas Savienibas valstis un analizét mazo augsti
attistito Eiropas valstu nacionalo inovacijas sisttmu Ipatnibas, veidojot Latvijas nacionalas
inovacijas sistémas sadarbigo modeli;

3. izpétit un raksturot ekosistémas pieeju ,.triskarsas spirales” koncepcijas robezas
sadarbigai nacionalas inovacijas sist€mas izveidei;

4. izverteét nacionalds inovacijas sistemas ietekmi uz Latvijas ekonomiku péc iestasanas
Eiropas Savieniba;

5. Izmantojot konceptualas pieejas izveidot Latvijas nacionalas inovacijas sist€mas
sadarbigo modeli, un uz ta pamata noveértét Latvijas nacionalas inovacijas ekonomikas
efektivitati, dot prognozi valsts inovaciju attistibai vidéja un ilgtermina perspektiva.

Petijjuma konceptualie jedzieni. P&tfjuma gaita tiek izmantoti gan standarta termini, kas
parada biitiskakos objektus, procesus, paradibas un pétamas jomas likumsakaribas, gan jauni
jédzieni, kam nav precizu formul&jumu un kurus promocijas darba specifika prasa precizét un
noteikt.

Promocijas teorétiskas bazes kodols ir zinatnieku pétijumi inovaciju joma, inovaciju
ekonomika un nacionalajas inovaciju sisteémas. Tapeéc darba tiek lietoti tadi termini un jédzieni
ka: inovacija, inovaciju attistiba, inovaciju sistéma, nacionalas inovacijas sist€émas koncepcija,
ekosistemas pieeja, “triskar$as spirales” koncepcija, “CetrkarSas spirales” koncepcija,
sadarbiga ekonomika u.c.

Petijuma izmantotas metodes. Promocijas pétjjuma mérka sasnieg$anai un izvirzito
uzdevumu risinasanai pielietotas vispargjas un specialas zinatniskas izpetes metodes.

I) Monografiski apraksto$a metode:

1. zinatniskas literatiiras, pétijjumu rezultatu un zinojumu analize (pieméram, Becker, Gary

S. Human Capital: a theoretical and empirical analysis, with special reference to

education - N.Y.: Columbia University Press, 1964.; Freeman, C., J. Clark, and L.

13 Latvijas Nacionalais attistibas plans 2014.-2020. gadam. Pieejams:
http://www.varam.gov.Iv/lat/pol/ppd/ilgtsp_att/?doc=13858 (skatits: 10.08.2017.).

11



Soete, Unemployment and Technical Innovation, London: Frances Pinter, 1982;
Lundvall, B-A. (ed.). National Innovation Systems: Towards a Theory of Innovation
and Interactive Learning, Pinter, London. 1992. 342 p.; Nelson, R. (ed.), National
Innovation Systems. A Comparative Analysis, Oxford University Press, New
York/Oxford. 1993. 541 p.; Edquist C. Systems of Innovation: Technologies, Institutions
and Organizations. United Kingdom, London, PINTER. A Cassell Imprint 1997. 432
p.; Edquist. Systems of Innovation: Perspectives and Challenges/in J. Fagerberg, D.
Mowery, R. Nelson (eds.). Oxford Book of Innovation. Oxford University Press, 2005.;
petijumu rezultatu un zinojumu analize, darba problematikas normativu analize u.c.);
normativo dokumentu analize par darba problematiku (piem&ram, Zinatniskas
darbibas likums; Augstskolu likums,; Ministru kabineta rikojums Nr. 558 "Par valsts
petijumu programmam'; MK noteikumi Nr. 725 "Fundamentalo un lietisko pétijumu
projektu izvérteSanas un finanséjuma administrésanas kartiba"; Latvijas Zinatnes
padomes nolikums; MK noteikumi Nr. 1000 "Noteikumi par doktora zinatniska grada
pieskirsanas (promocijas) tiesibu delegésanu augstskolam"; MK noteikumi Nr. 165
“Valsts zinatniskas kvalifikacijas komisijas nolikums”; Patentu likums, likums “Par
precu zimem un geografiskas izcelsmes noradem” u.c.).

I1) Retrospektivas analizes metode, lai p&titu nacionalas inovacijas sist€émas attistibu
pasaul€, ES un Latvijas publiskas parvaldes konteksta.
I1T) Kvalitativas pétijumu metodes, kas ietver:

1. informacijas vakSanu, kvalitativo datu apstradi, analizi un situaciju analizi;

2. dazadu nozaru inovaciju statistisko datu analizi (pieméram, Centralas statistikas
parvaldes datubaze; Izglitibas un zindtnes ministrija, Valsts socialas apdrosinasanas
agentira; Valsts kase, World Bank Group, Eurostat, The global innovation index;
Innovation Union Scoreboard; OECD Factbook: Economic, Environmental and Social
Statistics u.c.) par nacionalas inovacijas sist€mas attistibu un galvenajam problémam
Latvija, autora novérojumi;

3. Latvijas inovacijas sistémas SVID (SWOT) analize.

IV) Kvantitativas pétijumu metodes:

1.

2.

empirisko datu salidzino$a analize, izmantojot centralas tendences jeb lokacijas
raditajus un variacijas raditajus, grupéSanu un Ipatsvaru analizi, ka arT statistiku:
aprakstosa (Stjudenta krit€rijs) un regresijas statistika (Fisera statistika). Tika izmantoti
§adi instrumenti: statistiskas analizes pakotnes PASW Statistics (iepriek§ SPSS
Statistics) 17.0 un STATISTICA 7.0, statistiska datu analizes programma R, izklajlapu
lietojumprogrammattira Microsoft Excel 10;

pielietoti tradicionalie ekonomiskas analizes panémieni: grupéSana, salidzinajums,
apkopojums attieciba uz sociali ekonomiskiem objektiem un procesiem.

V) Grafiskas analizes metode kvalitativo un kvantitativo pétijumu datu klasific€Sanai un
analizei.

Promocijas darba informativie avoti ir speciala literatiira, monografijas, pédéjo gadu

laika publicétie zinatniskie raksti un dazadi analitiskie p&tijumi, kas atspogulo jaunakas
tendences inovaciju darbibas joma.
Pétijuma ierobeZojumi:

1.

Pétijums attiecas uz Eiropas un Skandinavijas mazajam valstim: tas ir valstis — lideri
péc ekonomiskas attistibas Iimena, pamatojoties uz Globalo inovaciju indeksu. No
promocijas pétijuma viedokla, tas ir izv€létas pareizi, jo §is valstis ir noteiktas ar
specialu metodiku, nemot véra konkrétus kriterijus. Tapat $Stm valstim ka ekonomika,
ta arl inovaciju attistiba ir lidzigs stavoklis un to nacionalas inovacijas sist€mas
koncepcija ir veidota p&c nacionalas pazimes. Pasreiz Skandinavijas valstis lidzas
Sveices ekonomikai starp Rietumeiropas valstim ir ekonomiskas attistibas Ilideres.
Viens no galvenajiem iemesliem So valstu ekonomiku tik augstai noturibai ir pirms
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vairakam desmitgadém uznemtais kurss uz jauna laika ekonomikas veidoSanu —
ekonomikas, kas balstitas uz inovacijam.

2. Jedziens ,regions” $aja petijuma attiecas uz Skandinavijas valstim (analiz€ ieklauta arT
Sveice), ka Ziemelu un Rietumeiropas valstim. So valstu politiska vadiba 1990. gadu
vidii apzinajas inovaciju nozimi ekonomiskas izaugsmes nodrosinasana. Notika seciga
pareja no zinatnisko pé€tijumu atbalsta politikas uz zinasanu parneses un inovaciju
atbalsta politiku..

3. Pé&tijuma nav apskatitas visas Ziemelu un Rietumeiropas valstis. Sis ierobeZojums,
pirmkart, pamatots ar So valstu vesturisko un nacionalo attistibu, ka ar1 ar Globala
inovaciju indeksa reitingu.

4. Neskatoties uz to, ka nacionalas inovacijas sistémas vért€Sanai pieejami dazadi
statistikas datu avoti, promocijas pétijuma tika izmantotii raditaji no Globala inovaciju
indeksa, kas aprekinati atbilstoSi ANO metodikai.

Pétijuma laiks un regionalas robezas. Promocijas pétijuma tiek lietotas laika rindas, kas
ieklauj periodu no 2004. gada Iidz 2018. gadam. Sakotngjais pétijums balstits uz 36 valstim,
ka Eiropas regiona, ta visa pasaulé. TieSais pétijums apskata 5 Ziemelu un Rietumeiropas
valstis: Somija, Danija, Norvégija, Zviedrija un Sveice.

Pétijuma novitate

e Pilnveidotas 3$adas definicijas: “inovacija”, “nacionalas inovacijas sist€mas
koncepcija”, “mazas augsti attistitas Eiropas valstis” u.c.

e Novertéta inovaciju sisteémas attistiba Eiropas Savienibas valstis un analiz€ta mazo
augsti attistito Eiropas valstu nacionalo inovaciju sistému Tpatnibas, veidojot nacionalo
inovacijas sisttmas modeli.

e Latvijas nacionala inovacijas sadarbiga modela izveidosanai tika piem@rota ,,Cetrkarsas
spirales” koncepcija, aprékinu shéma (triadeé — triskarsaja spiral€) ieklaujot integralo
ceturto raditaju — ,,cilvékkapitals”, kas ir iepriek§ kompleksa vertejuma neieklauts
kritérijs.

o Tika radita konceptuala pieejai Latvijas nacionalas inovacijas sisteémas sadarbiga
modela veidoSanai un attistibai, piemérojot “Cetrkar$as spirales" koncepciju un
"balstoties uz mazo augsti attistito ES valstu pieredzi, sistematiz&jot un genergjot
Globala inovaciju indeksa raditajus.

e Tika izstradata un noveértéta Latvijas nacionalas inovacijas sistetmas sadarbiga modela
funkciongsanas efektivitate, prognozgjot valsts inovaciju attistibu vid€ja un ilgtermina
perspektiva.

e Izdariti secinajumi un izstradatas rekomendacijas Latvijas straujakai parejai uz
inovaciju ekonomiku, pielietojot nacionalas inovacijas sistémas sadarbigo modeli
nacionalas ekonomikas konkurétsp€jas paaugstinasanai.

Praktiskais pielietojums

1. Pétijjuma rezultatu teoretiska nozimiba ir ta, ka autora pamatotas zinatniskas tézes
un konceptualas pieejas dod iesp&ju dzilak izprast nacionalas inovacijas sisteémas
veidoSanas un attistibas procesus. Promocijas pétijuma rezultatus var izmantot:

* inovaciju darbibas normativas un tiesiskas bazes pilnveidoSanas procesa valsts
Itment,

* izstradajot formas un nosacfjumus parejai uz inovaciju ekonomiku un valsts
inovaciju politikas stratégiju;

» izstradajot Latvijas inovaciju attistibas kompleksas programmas, nosakot
zinatnes, tehnologiju prioritaros virzienus, ka arT Latvijas Republikas nacionalas
inovacijas sisteémas izstradasana.

2. Promocijas pétijuma rezultatu praktiska nozimiba ir iespgja tos izmantot, lai
veidotu detaliz€tu nacionalas inovacijas sistémas modeli, kas virzits uz uznp€mumu un
organizaciju inovaciju darbibas aktivizaciju. Svariga praktiska nozime ir konkrétiem
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priekSlikumiem nacionalas inovacijas sist€émas institiitu darbibas pilnveidoSanai
inovaciju izstradasanas, ievieSanas un finanséSanas joma.

Pétijuma rezultati novesti lidz konkrétam rekomendacijam, uz kuru pamata piedavati
Latvijas Republikas miisdienigas nacionalas inovacijas sistémas modela izveidoSanas principi
un metodologija. Salidzino$a un kompleksa pétijuma vispargjie teorctiskie rezultati var kalpot
padzilinatai lietiSku LR inovacijas sist€émas organizacijas un vadibas pilnveidosanas problému
pétiSanai, ieskaitot valsts razoSanas uznémumu un korporaciju limeni, to starptautiskas
konkurétsp€jas paaugstinasanu, pamatojoties uz mazo valstu pieredzi, veiksmigu inovaciju
attistibas strukturéSanu un vadibu.

Promocijas darba galvenas tézes turklat var tikt izmantotas macibu procesa specialistu
sagatavoSanai inovaciju joma, ka ar1 kursu “Ekonomikas teorija”, “Firmu ekonomika”,
“Inovaciju menedzments”, “Inovaciju marketings”, “Kreativs menedzments” u.c. studijas.
Atseviski promocijas pétijuma nosacljumi var tikt izmantoti LR inovaciju attistibas
programmas izstradasanas procesa ilgtermina perspektiva.

AizstaveSanai izvirzitas tezes

1. Eiropas valstu NIS ieveérojami atskiras cita no citas, nosakot mérkus un uzdevumus, ka
ar1 sasniedzamos rezultatus, un tam ir kopiga probléma pé&tniecibas un inovacijas
finanSu pieskiruma struktira. ES valstu inovaciju sisttmu izveidei un attistibai ir
nepiecieSams izveidot cieSaku saikni starp valstu instrumentiem, uznéméjdarbibas
iniciattivam un Eiropas programmam.

2. Valsts lielums nav obligats priekSnoteikums augstai konkurétsp&jai pasaules tirgi un
darba raZigumam. Mazajam vadoSajam valstim, pateicoties inovaciju attistibai, ir
konkurétspgjiga ekonomika, kuras pamata ir nacionala rakstura zinasanas.

3. Atbalstiti jaunievedumu tikla modela jaunas tendences argumenti, kas veidoti sadarbiba
ar dazadu tikla kopienu dalibniekiem, kuri uzsak sadarbibu un veido noteiktu
ekosistemu.

4. Latvijas nacionalas inovacijas sistémas sadarbigd modela attistiba ir iesp&ama,
izmantojot ekosist€mas pieeju “Cetrkarsas spirales” koncepcija.

Petijjuma rezultatu aprobacija. Pétijuma teorétiskas un praktiskas nostadnes ir
atspogulotas 14 zinatnisko rakstu publikacijas autoritativos zinatniskajos Zurnalos, ka ar1
starptautisku zinatniski praktisko konferenc¢u darbos, taja skaita: "The impact of European
innovation policy on economic development in the region of the Baltic countries™ (ISBN, 2014);
"The influence of European innovation policy for the economic development of Latvia,
Lithuania and Estonia” (ISBN, 2014); ,, Biusinue eéponeiickoil unHO8AYUOHHOU NOIUMUKU HA
akonomuueckoe passumue Jlameuu, Jlumevt u Scmonuu” (ISBN, 2014); "Paspabomka noozo
cunmemuyeckoeo onpeoenenus «Mnnosayusy’(1ISBN, 2014); "Ocobennocmu onvima manvix
cmpan Espocorosa npu gopmuposanuu mooenu HAyUOHATbHOU UHHOBAYUOHHOU CUCHEMbl
Jlameuu” (ISBN, 2015); “Analysis of the history of establishment and development of the
concept of national innovational system” (ISBN, 2016); "Ananuz uenoseueckux pecypcog
Jlameuu nocae ecmynienust 6 Esponetickuii Coros” (ISSN, 2016); "Aunanusz cmpyxmypol u
OUHAMUKU SHYMPEHHe20 6aN08020 npooykma Jlameuu nocne eéxoocoenus 6 Eseponetickuil
Coro3” (ISSN, 2016); "Analysis of the Overall Economic Development of Latvia After Joining
the European Union” (ISBN, 2016); ”Conceptual Approaches to Formation and Development
of the Collaborative Model of the National Innovation System of Latvia” (EBSCO. ISSN,
2016); "The Model of National Innovation System of Latvia on the Experience of European
Countries” (ISSN, 2017); "SWOT - ananusz HayuoHaibHOU UHHOBAUUOHHOU CUCMEMbL
Jlameuu” (ISBN, 2018); ~Transformation of the People's Economy of Latvia and Innovative
Development After the 2008 World Economic Crisis” (ISBN, 2018); 11 Starptautiska zinatniski
praktiska konference “Transformacijas procesi tiesibas, regionalaja ekonomika un
ekonomiskaja politika: ekonomiski politisko un tiesisko attiecibu aktualas problémas” (BSA,
2013. gada 10. decembris); First International Scientific Conference. Topical: “Company.
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Creativity. Work. (LBK, 2014. gada 25. aprilis); V International Scientific Conference.
“Transformational Processes in Law, Regional Economics and Economic Policies: Topical
Economic, Political and Legal Issues™ (UPH, 2014. gada 25. maijs), 11 Starptautiska zinatniski
praktiska konference “Transformacijas procesi tiesibas, regionalaja ekonomika un
ekonomiskaja politika: ekonomiski politisko un tiesisko attiecibu aktualas problemas” (BSA,
2014. gada 12. decembris); “Innovative solutions of social — economical and legal issues for
sustainable development” (LBK, 2016. gada 11. marts); V Starptautiska jauno pé&tnieku un
studentu zinatniski praktiska konference “Izaicinajumi un iesp€ju laiks: problémas, risinajumi,
perspektivas” (BSA, 2015. gada 15. maijs); VI Starptautiska zinatniski praktiska konference
“Transformacijas procesi tiesibas, regionalaja ekonomika un ekonomiskaja politika:
ekonomiski  politisko un tiesisko attiecibu aktualas problémas” (BSA, 2017. gada 8.
decembris); V starptautiska zinatniska konference “Transports. Izglitiba. Logistika un
inZenierija” (RAI, 2018. gada 6. jiinijs).

Promocijas darba teorétiskie un metodiskie aspekti tika izmantoti, $ados autora izstradatos
un test€tos macibu kursos Latvijas augstskolam: “Miisdienu ekonomikas teorijas un tendences”
(SIA “Ekonomikas un kultiiras augstskola”), “Small Business Enterprise” (SIA “Hotel School
/Viesnicu biznesa koledza”), “Ekonomikas teorijas pamati” (SIA “Vadibas koledza”),
“Fundamentals of Economy” (AS “Rigas Aeronavigacijas institlts”).

Darba apjoms un struktiira. Promocijas darbs sastav no ievada, tris nodalam, nobeiguma
un literatiiras saraksta.

Ievada tiek pamatota petijuma t€mas aktualitate, definéti ta mérki un uzdevumi, priekSmets
un objekts, izvirzita p&tijuma hipotéze, ka arT noteikta petijuma zinatniska novitate un
praktiskais nozimigums.

Darba pirmaja nodala ir pétitas teorétiskas pieejas nacionalas inovacijas sist€mas
koncepcijai. Autors analiz€a nacionalas inovacijas sistémas koncepcijas veidoSanas un
attistibas posmus. Izpé&titas nacionalas inovacijas sist€mas koncepcijas teorijas un modernas
tendences. Paradita teoretiska nacionalas inovacijas sist€mas modela struktiira un piedavatas
rekomendacijas tas veidoSanai.

Darba otraja nodala ir noveértéta inovaciju sistému attistiba Eiropas Savienibas valstis:
izpétita inovacijas attistibas dinamika Eiropas Savienibas valstis 2004.—2018. g.; apzinatas
Eiropas Savienibas mazo augsti attistito valstu pieredzes ipatnibas, veidojot nacionalas
inovacijas sisttmas modeli; raksturota ekosist€émas pieeja ,.triskarsas spirales” koncepcija
sadarbigas nacionalas inovacijas sistémas veido3anai. Saja nodala autors ari sniedz Latvijas
ekonomiska stavokla analizi un novert€jumu péc iestaSanas Eiropas Savieniba.

Darba treSaja nodala tiek noskaidrotas galvenas inovaciju attistibas problémas Latvija un
paraditas konceptualas pieejas Latvijas nacionalas inovacijas sistemas modela veidoSanai un
attistibai, pamatojoties uz Eiropas Savienibas mazo augsti attistito valstu pieredzi, sistematizeti
Globala inovaciju indeksa indikatori. Ta rezultata ir izstradats Latvijas nacionalas inovacijas
sistémas sadarbigais modelis, tas ir aprobéts, ka pieméru izmantojot Latvijas ilgtsp€jigas
attistibas stratégiju ,,Latvija 2030”.

Nobeiguma, balstoties uz veikta pétjjuma rezultatiem, ir formuléti secinajumi un
ierosinajumi.

Darba pamata teksts izklastits uz 180 lappusém. Bibliografiskais saraksts satur 226 avotu.
Promocijas darba ir 19 tabulas, 60 atteli un 10 pielikumi.
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1. TEORETISKAS PIEEJAS NACIONALAS INOVACIJAS
SISTEMAS KONCEPCIJAS BUTIBAS IZPETE

1. nodala sastav no 3 sadalam, 30 lappusém, 8 att€liem un 2 tabulam

1.1. Nacionalas inovacijas sistémas koncepcijas genéze

Nacionalo inovaciju sisttmu koncepcija radas 1980. gadu vidii konteksta ar debatém
par ekonomikas politiku Eiropa. Raksturojot Eiropas ekonomikas pareju uz inovativo attistibas
celu, zinatnieki saka runat par ,,zinasanu ekonomikas”, ”inovaciju ekonomikas”, ,,sisteémiskas
ekonomikas” u.c. veidosanos. Tomér, neatkarigi no terminologijas un pieejas, vairums atzist,
ka ir mainijies atrazoSanas tips, par kura galveno iezimi kliist nacionalo inovaciju sistému
attistiba.

Nacionalo inovaciju sistému koncepciju pamata ir I. Sumpétera teorétiskie atzinumi
attieciba uz ekonomiskas attistibas virzitajspekiem. Tie balstas uz idejam par ,,radoso sagravi”
(ka tehnologisko izrauSanos rezultatu), ,,atkarigas” attistibas trajektorijam, ekonomiskas
attistibas un evoliicijas teorijas garajiem vilniem. I. Sumpétera sekotaji K. Frimens, R. Nelsons
un B. A. Lundvalls 20. gs. pédgjas desmitgadés S§is idejas attistija un izmantoja tas, lai
izskaidrotu sakaribu starp tehnologisko un sociali ekonomisko attistibu un, atbilstosi, zinatnes
un tehnologijas ietekmi uz sabiedribas attistibu.'*

Inovaciju teorija attiecas uz pirmajiem pétijumiem kapitala sisttma. Tas bija Bekons
(Bacon), kas 17. gs. sakuma izvirzija macibu, ka ,,zinatne rada utopiju”. Vina maciba saistita
ar zinatnes un tehnikas pozitivo iespaidu, uz sabiedribu, kalposanu tas attistibai un labklajibai.
Velak, 18. gs. otraja pusé, Adams Smits (Adam Smith) apskatija tehnologiskas izmainas ka
vienu no galvenajiem ripnieciskas razoSanas attistibas faktoriem.

Pirmais nacionalo inovaciju sistému sistematiskais un teorétiskais petijums saistas ar
Fridrihu Listu (Friedrich List, «Das Nationale Systemder Politischen Okonomie», 1841). Ka
uzsver B. A. Lundvalls®, vina ieguldijums ir interesants ar to, ka Lists izstradaja alternativu
Adama Smita un vina sekotaju uzskatam. Fridrihs Lists noskir Adama Smita ,,kosmopolitisko”
pieeju, kas akcenté apmainu un sadali, un vina pasa nacionalo perspektivu, kas balstita uz
razoSanas speku attistibu. Tas jauzskata par tieSam bitiskam un interesantam atsSkiribam.
Pietickami sarezgita un bagata, dazkart gan nedaudz jucekliga, Lista analize dod galveno
,jaunas nozares” aizstavibas argumentu. Vina analize varétu bt ievérojami dzilaka, noradot
uz valsts atbildibas nepiecieSamibu izglitibas un profesionalas sagatavoSanas joma, ka ari
infrastruktiras izstradaSana raZoSanas attistibas atbalstam, tomér vins izvirzija vairakus
svarigakos nacionalas inovaciju sistémas elementus.

Nacionalo inovacijas sisttmu koncepcija, tai esot salidzinoSi jaunai, pasreiz attistas
strauja tempa. To veicina gan pie tas pirmavotiem stavoSo zinatnieku aktivitate, gan tas, ka
koncepcija tiek intensivi izmantota ka teor€tiskais pamats nacionalo valstu ekonomiskaja
politika. P&c autora domam, tuvakajos gados NIS koncepcijas attistibas un genézes atrums
nesamazinasies. To veicinas ari teoriju attistiba, kas veido NIS koncepcijas metodologisko
pamatu.

14 Dosi, G., C. Freeman, and R. Nelson (eds). Technical Change and Economic Theory.London: Pinter Publishers,
1988; Lundvall, B._A. (ed). National Systems of Innovation: Towards a Theory of Innovation and Interactive
Learning. London, Pinter Publishers, 1992. Freeman, C. «The National System of Innovation in Historical
Perspective». Cambridge Journal of Economics, Vol. 19, No. 1 (1995).

15 Lundvall, Bengt-Ake, ed. National systems of innovation: Toward a theory of innovation and interactive
learning. Vol. 2. Anthem Press, 2010 P. 17.
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1.1. att. Galvenie NIS koncepcijas pétnieki
Avots: attelu izveidojis autors, balstoties uz dazadiem literatiiras avotiem

Pasreizgja posma NIS koncepcija ietver jaunakos zinatnes sasniegumus dazadas jomas
un to papildina bazes teorijas, kuru skaita ir institucionalisms, evollicijas teorija, inovaciju un
apmacibu ekonomikas teorija, vispargja sistemu teorija. Tapat var redz&t, ka tiek izmantotas
vairakas arpus ekonomikas teorijas esoSas modernas zinatniskas koncepcijas, piemé&ram,
nelidzsvarota termodinamika.®

Neliels ekskurss NIS koncepcijas attistibas veésturé dod iesp&ju izdalit $adus tas
evolucijas posmus (sk. 1.2. attelu):

1) koncepcijas tapsanas posms no 80. gadu vidus lidz B. A. Lundvalla un R. Nelsona
darbu naksanai klaja. Sim posmam raksturiga starptautisku pétniecisku grupu veidoganas, kas
strada pie tehnologiskas attistibas izp&tes. Par vienu no $o grupu darbibas rezultatiem kliist
ekonomiskas zinatnes koncepcijas jauns formul&jums — nacionalo inovaciju sistému
koncepcija. Galigo form&jumu pirmaja posma koncepcija iegiist Lundvalla un Nelsona darbos.
Lai gan C. Edkvista gramata iznaca 1997. gada, autors uzskata, ka to var attiecinat uz NIS

koncepcijas tapSanas posmu.
No 2000.g. .... A

1993. -2000.g.

»Diskusiju” attistiba

TapSana
80-to gadu vidus — 1997.g.

1841.g. — 80-to gadu vidus

1.2. att. Iss ekskurss NIS koncepcijas attistibas vésturé
Avots: izveidojis autors, balstoties uz dazadiem literatiras avotiem

2) Koncepcijas izplatisands un genéze akadémiskas un politiskas aprindas. Sis posms
ir 1slaicigs: 1993.— 2000. gads. Posmu raksturo strauj$ darbu, kas veltiti NIS koncepcijai un
atseviSku valstu nacionalo inovaciju sistému analizei, pieaugums, ka ari NIS metodologijas
paradiSanas atseviSku valstu un starptautisko organizaciju oficialos valsts petijumos.

16 (ITIpoGmemMbl MOIEpHU3AIMK 1 TIEPEX0/1a K MHHOBAIMOHHOM skoHOMHUKe». CMenosa O. B. acnupanT kadeapsl
skoHoMHuueckoii  Teopun  Cankr-IlerepOyprckoro  rocyaapcTBEHHOrO — yHHBepcuTera.  EBpasuiickuii
MextyHapoJHbIH Hay4HO-HCCIIe1oBaTeIbeKui sxypHain «IIpobiemsl coBpeMeHHOI akoHOMUKH», N 2 (38), 2011
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3) Koncepcijas ,,diskusiju” attistibas posms. Tas sakas 2000. gadu sakuma lidz ar
darbiem, kuros bija vispretrunigakie atzinumi saistiba ar NIS koncepciju, un tas joprojam
turpinas. Sim posmam ir raksturigi koncepcijas dibinataju un citu pétnieku darbi, kuros tiek
formulétas atbildes uz izvirzitajiem jautajumiem, ka ari tiek noteikti talakas attistibas
teorétiskie virzieni. Uz §1 fona aktivi funkcion€ starptautiskas zinatnieku apvienibas, kas strada
pie NIS koncepcijas, 1idz ar to stimulgjot talaku koncepcijas genézi un attistibu. Jaatkarto, ka
aizvien vairak valstu, politisko organizaciju oficiali atzist NIS koncepciju.

Autora veikta nacionalo inovaciju sist€mas koncepcijas tapsanas un attistibas vestures
analize parada, ka 81 teoretiska konstrukcija modernas ekonomikas zinatn€ neradas peksni. Lai
gan NIS koncepcijas pirmsakumi iezimg&jas 20. gs. vidi, tom&r inovaciju attistibas teorijas
pasreiz€jas konttras radas tikai ap 20. gs. beigam. Tas veidoSanas, péc autora domam, bija
logisks turpinajums tam, ka zinatnieki pielietoja vispargjas sist€mu teorijas principus
ekonomiskas attistibas analizei, ka ari tap&c, ka vini atzina inovacijas un tehnologisko attistibu
par atslégas endogeniem faktoriem. NIS koncepcija ir kompleksaka, jo ta dod iesp&ju parskatit
tradicionalos pasaules ekonomikas subjektu starptautiskas konkurétspgjas avotus.

1.2. Nacionalas inovacijas sistemas koncepcijas veidoSanas teoretiskie
aspekti

Autors apskata NIS koncepcijas sisteémas aspektu (sk. 1.3. att.). Saskana ar Bouldingu
(Boulding, 1985)" inovaciju sistéma sastav no elementiem un sakariem, kas sadarbojas jauna,
ekonomiski noderigu zinasanu razoSanas, izplatiSanas un lietoSanas procesa, ka ar1 nacionala
sisttma sev1 ieklauj elementus un attieksmi, atrodas vai nu iekSpus€, vai koncentr&jas uz
nacionalas valsts robezam.

icta L
1. ,.Jnovacija” 2. ..Sistéma

S—

5. NIS koncepcijas / NIS \
radifana koncepcijas o
3. ..Nacionala™

sistemas aspekts sistema

\*/

4. ,Nacionala inovaciju
sistema®™

1.3. att. NIS koncepcijas sistémas aspekts
Avots: izveidojis autors, balstoties uz dazadiem literatiiras avotiem

Pastav ieveérojams skaits klasifikaciju, definiciju un viedoklu par to, ko uzskatit par
»inovaciju”. P&tot inovaciju saturu, autors paredz savas definicijas izstradasanu. Lai
noskaidrotu termina ,,inovacija” jaunu sintétisku definiciju, tika atlasits definiciju izlases
lielums 61 definicija, kuras daudz kas atkartojas péc savam ipasibam un pazimem.

Definicijas uztverSanas &rtibai definicijas un termini doti hronologiska kartiba, atbilstosi
galvenajam klasifikacijas pazim&€m. Sint€zes operacijai tiek izmantota Haituna kontentanalize,
kuras butiba izpauzas izdalitajas definicijas nozimes elementu atkartoSanas gadijumu
saskaitisana.'® P&c pieciem jautdjumiem iesp&jams noteikt nozimju grupu. (Sk. 1.1. tabulu.)

17 Boulding, K. E. 1985. The World as a Total System, Beverly Hills, CA, Sage.
18 XaiiTyn C. KonuuecTBEHHBIH aHau3 COUMANbHBIX ABJIeHuit. [Ipobnembl u nepcnexktuBel. M.: Kom Knnra.2005.
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1.1. tabula
Sintetiskas definicijas baze
Avots: tabulu izveidojis autors, balstoties uz daZadiem literatiiras avotiem

Jautajums Nozimes atslégas elements
Kas tas ir? Paradiba

Kads ir galvenais objekts? | Process

Ka izpauzas? Izpausme

Attieciba pret ko? Speki

Kadel? Sadarbiba

Veiktaja analiz€ tiek iegits, ka: ,Inovacija ir paradiba, kura galvenais objekts —
process rodas speku sadarbibas rezultata”. To var optimiz&t $adi: ,,Inovacija — ir paradiba,
kas saistita ar spéka izpausmes procesu sadarbibas rezultata” (pilnu analizi skatit 1.
pielikuma).

legtitas sintetiskas definicijas pamata ir pieci atslégas elementi: paradiba, process,
izpausme, spéks un sadarbiba. Ja apskata Sos elementus galveno terminu un definiciju, kas tika
pienemti par analizes pamatu apskata inovaciju joma, tad pirmaja plana nostajas Jozefa Aloiza
Sumpétera ,»Ekonomiskas attistibas teorijas”.

AustrieSu zinatnieks pirmais ieviesa atSkiribas starp ekonomikas pieaugumu un
attistibu, defin€ja inovaciju ka galveno virzitajspéku ekonomikas izaugsmei. Sava
monografija ,,Ekonomiskas attistibas teorija” jau 1911. gada vin$ defingja ekonomisko
izaugsmi ka kvantitativas parmainas. J. Sumpéters sava zinatniskaja darba pétija pozitivas
kvalitativas izmainas, novitates preu razosana un pakalpojumu sniegSana.

Vins izveérsa teoriju, ka ekonomikas progresa ,,dzingjs” ir inovacija, kas, sadarbojoties
ar uznémeéja resursu, virza ekonomiku. Ekonomists jau taja laika redzgja, ka izaugsme — tas ir
tikai kvantitativas izmainas, bet attistiba ir kvalitativas pozitivas izmainas. TieSi attistiba
nosaka pieauguma vektoru cela uz dzives kvalitates paaugstinasanu.

Vairakos avotos inovacija tiek apskatita ka process. Saja koncepcija tiek atzits, ka
jaunievedums attistas laika un tam ir krasi izteiktas stadijas. Saskana ar miisdienu koncepcijam,
vienada meéra svarigas ir tris ipaSibas, tris elementi: zinatniski tehniskais jauninajums, ta
pielietojamiba razoS$ana un ta komerciala realiz€jamiba (sp€ja apmierinat tirgus pieprasijjumu
un nest pelnu raZotajam). Kaut viena elementa trilkums negativi atsaucas uz inovaciju
procesu.®

Turpmakie petijumi paredz apskatit paSu jédzienu ,,nacionala inovacijas sistéma”. Péc
autora domam, definicijas sakotn€ja nozime slépjas konkrétos modelos, kas pamatoti uz
lietotaja attieksmi pret razotaju. ST ideja izstradata vélakas publikacijas un arf tagad tiek plasi
lietota. Pirmo skaita bija Frimens (1987), Frimens un Lundvalls (1988.g.red.), Lundvalls
(1988), Lundvalls (1992).%°

Labakai uzskatamibai jaapvieno klasiskas definicijas un jédzienus ,,nacionala inovaciju
sisttma” zim&juma (sk. 1.4. att.).

19 "Inovaciju vadiba un valsts inovaciju politika". Krievijas Dabaszinatnu Akadémija. Pieejams:

http://www.rae.ru/monographs/112-3766 (skatits: 10.11.2014.).
20 |_undvall, B-A.(1985). Product Innovation and User-Producer Interaction. Aalborg: AalborgUniversitetsforlag,
29 p.
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. Inovaciju sistéema veidojas no elementiem un attiecibam, kas sadarbojas
razoSana, izplatisana, jauna izmanto$ana un ekonomiski noderigam zinasanam.
Nacionila sistéma ieklauj elementus un attiecibas, kas atrodas naciondalds
valists robezu iek3ien&”

ﬂ

1.4. att. NIS galveno definiciju autoru hronologija
Avots: izveidojis autors, balstoties uz dazadiem literatiiras avotiem

Sis aspekts deva autoram iesp&ju formulét jaunu NIS definiciju.

NIS koncepcija — ekonomiskas politikas, zinatnes un biznesa elementu un attiecibu
sisteéma, kur atslégas sastavdala ir cilvekkapitals, kas saistits ar inovaciju radiSanu, izplatiSanu
un praktisku pielietoSanu nacionalajas robezas.

Var dro$i pienemt, ka inovaciju sisteémas efektivitate ir atkariga no cilvéka veidotam
institicijam (formaliem vai neformaliem ,,spéles noteikumiem”, ko vini pa$i radijusi vai
apguvusi). Veiksme ir atkariga arT no pieprasijuma p&c inovaciju produkcijas, no cilvéka radito
zinasanu kvalitates, bet galvenais, mehanismu efektivitates jauno zinaSanu saglabasanai,
nodosanai un izmantoSanai ar inovaciju sisttmas un komplekso inovaciju atbalsta
infrastruktiiru atslégas elementu palidzibu.

Jaizcel, ka cilvékkapitals ir svarigs nacionalas inovaciju sist€mas izveidoSanai, it
seviski tajas valstis, kur nav dabas resursu un cilvéku skaits ir neliels. Sis cilvekkapitala
svariguma aspekts tiek apskatits turpmakajas $1 petijuma nodalas. Autors arT uzskata, ka
definicija palidz saskatit Eiropas valstu NIS koncepcijas veidoSanas un attistibas Tpatnibas péc
nacionalas pazimes.

1.3. Nacionalas inovacijas sistémas koncepcijas sadarbiga modela
struktiiras veidoSana

Apméram 30 gadus pec NIS raSanas teorija saglaba savu sakotn&jo atvertibu. Nacionala
inovaciju sisttma dominé ka politiku un ekonomistu, ta zinatnieku diskusijas. Tomér
teorétikiem paliek atverts jautajums par to, ka nav viennozimigas izpratnes par paSu nacionalas
inovaciju sist€mas strukttiru, kas apgriitina raditaju un tas darbibas efektivitates analizi, ka art
rekomendaciju formul&$anu tas talakai pilnveidoSanai.

Apskatot NIS struktiiras teorétiskos un metodologiskos aspektus, péc autora domam,
lielako uzmanibu pelna pieejas, ko 80. gados vienlaikus izstradaja vesela rinda zinatnieku
ekonomistu: R. Nelsons, K. Frimens, D. Niosi un B. A. Lundvalls (sk. 1.5. att.).
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5. NIS struktiras noteik$anas metode, izdalot taja ,,kodolu™
un ,.plasu virsbavi*

4. NIS kodols: komercfirmas, kas veic inovaciju darhibu. NIS ietilpst
ari organizacijas, kas tiesi vai netiesi ietekmé kompaniju inovaciju
darbibu. Elementi nosaka savstarp&jo sakaru kopumm, kas veicina
inovaciju darbibas nodrosinasanu NIS robeias.

1. Petnieks NIS sastavi izdala organizacijas un instititus, ka arl to savstarp&jo -
sadarbibu; C. Edquist

2. NIS ipatnibas k3 tadas nelanj vi fimig apzim@t sistémas robefas.

2. Analize NIS no institucionalitates C. Freeman

viedokla.

I 3. Teorija pamatota uz diviem principialiem postulatiem:

1. Apskata NIS ka savstarpéji saistttu
institiitu sistému. kas stimulé saimniecisko
subjektu inovaciju darbibu valsts ieksieng

1.5. att. Nacionalas inovaciju sistemas struktiiras teorétiskie aspekti
Avots: izveidojis autors, balstoties uz dazadiem literatiiras avotiem

Ipasi ir izcelama danu profesora B. A. Lundvalla piegja, jo atSkirtba no K. Frimena, R.
Nelsona un citiem zinatniekiem vin$ veica detaliz€tu NIS struktiiras teor€tisko analizi.
Piemé&ram, Nelsona un Frimena 20. gs. 90. gadu sakuma darbi drizak ir praktiskas p&tniecibas
paraugi ar NIS teorijas palidzibu.

Lundvalls piedava NIS struktiiras noteikSanas metodi, izdalot taja ,,kodolu” un ,,plasas
virsbiives”. ,,Inovaciju sistémas kodols — firmas un to sadarbiba ar citam firmam un zinasanu
infrastruktiru”. Lai paskaidrotu atSkiribas starp atsevisku valstu NIS, nepiecieSams analizei
pievienot ,,plasas NIS virsbuves, kas ieklauj nacionalo izglitibas sisteému, darba tirgu, finanSu
tirgu, tiesibas uz intelektualo Tpasumu, konkurenci produktu tirgos un labklajibas limeni.”?

B. A. Lundvalls (2007.g.) uzsver, ka zinatnieki kritize ,,... plasas pieejas nacionalai
inovacijas sist€mai, jo pie plasas pieejas nacionala inovacijas sistéma ieklauj praktiski visu, kas
ir valsti. Jaapskata ar1 socialais kapitals.”??

Tapéc inovaciju sistému pétniekiem ir patstavigi janosaka plaSo virsbiivju sastavs,
1zejot no vinu pasu petijumu meérkiem. B. A. Lundvalls piedava pieveérst uzmanibu atseviskiem
NIS Ilimeniem. Sakuma jaapskata firmas no to inovaciju darbibas organizacijas viedokla, ka
ar panémienus, ar kuriem tas veido konkurences prieksrocibas. Nakama posma jaapskata firmu
savstarp€ja sadarbiba, ka ar1 firmu sadarbiba ar zinaSanu infrastruktiru. Ka piemeéri sadarbibai
starp firmam var kalpot konkurence, kooperacija, tikla attiecibu izveidoSana. TreSais posms
paredz apskatamo procesu loka paplasinaSanu. P&tniekam japieveérSas firmu darbibas un
sadarbibas Tpatnibam. Sadas sadarbibas determinanti ir nacionala izglitibas sistéma, finansu
tirgi, intelektuala ipaSuma tiesibu Ipatnibas. AtSkiribas dazadu valstu NIS darbibas
rezultativitate var ar1 biit izskaidrojamas ar min€to inovaciju attistibas determinantu darbibu.
Visbeidzot, ceturtaja posma iepriekS apskatitas firmu un to sadarbibas ipatnibas var tikt
izmantotas NIS specializaciju un funkciongsanas Tpatnibu noteiksanai.?®

NIS pétijumos centralo vietu ienem tas galveno elementu definicija un zinaSanu aprites
formu analize NIS struktiiras iekSieng. Ka jau tika minéts, NIS ietilpstoSo elementu kopums
nav stingri fikséts, tomér, apkopojot p&dejos gados veiktos petijumus, var nosaukt tos
struktiiras elementus, kam tiek pievérsta vairuma autoru uzmaniba. (Sk. konkrétak: Edkvists,
1998; Lundvalls, 1992.).

Izpétot literattiru, kas veltita NIS teorétiskiem aspektiem, kritiskas analizes rezultatiem

2L Lundvall B.-E., Joseph K.J., Chaminade C., Vang J. Book of Innovation Systems and Developing
Countries.Building Domestic Capabilities in a Global Setting. — Cheltenham: Edvard Elgar, 2009. — 109 p.

22 Lundvall B.-E. National Innovation Systems — Analytical Concept and Development Tool // Industry and
Innovation. — 2007, No 14:1. — P. 113.

2 0.B. CmenoBa «DyHKIMOHANBHBIA TOAX0J K ONPENEIEHUI0 CTPYKTYPhl HAIIMOHAIBHBIX MHHOBAIMOHHBIX
cucrem» O6mectBo. Cpena. Pazsurue N3°2014 crp. 4.
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var secinat, ka paraditie modeli ir galvenie $aja teorija. Tie p&tnickam dod noteiktu, logiski
pamatotu un pabeigtu metodi, lai noteiktu p€tamas inovaciju sist€mas robezas. Valsts
nacionalas inovacijas sistémas modela autoru ideju struktiiras analize sniedz iesp€ju precizak
formulét NIS sistémas attistibas diagnostikas un stimulésanas metodes.

Inovaciju ekonomikas veidosanas sakuma stadija ir arT nacionalas inovaciju sist€émas
(NIS) modela izveidoSanas. P&c savas uzbiives Sis modelis ir vairakos virzienos diferencéta
sist€éma, bet ta pietickami pilnigi nosaka, ka NIS funkcioné un ka tiek veidota inovacija. (Sk.

1.6. att.)
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1.6. att. Valsts nacionalas inovacijas sistéemas sadarbigais modelis
Avots: izveidojis autors, balstoties uz dazadiem literatiiras avotiem
Ka ieprieks tika minéts, B. A. Lundvalls (Lundvall, 2007 2¥) NIS struktiira izdalija
,,kodolu” un ,,plasas virsbives”. Piedavataja struktiira par inovacijas sisteémas ,,kodolu” klist:
politika, ekonomika (bizness) un zinatne, kas ar sadarbibas lidzekliem rada inovaciju razoSanu.
,Plasajas virsbiiveés” ietilpst pargjie elementi, sakari un faktori, kas ietekmé pasu ,,kodolu”. Sis
NIS modelis ieklauj divas liclas jomas — ar&jo un ieksgjo vidi. lekseja vide ietilpst 5 galvenie
elementi un pats ,,kodols”.
1. Ta pirmais elements ,,LikumdoSana” sevi ieklauj normativo aktu un likumu
sakopojumu:

¢ intelektuala IpaSuma tiesibu joma;

e godigas konkurences joma;

e tehnisko standartu joma;

e veselibas aizsardzibas, ekologijas u.c. jomas.

2. “FinanSu sistéma” ir petniecibas sektora finanSu un materiala atbalsta veidu, formu
un instrumentu sakopojums. Var izdalit tikai galvenos:

- valsts atbalsta instrumenti (subsidijas, Tpasie ekonomiskie statusi, granti, nodoklu
atvieglinajumi, ko valsts pieskir petniecibas bazei, valsts garanteti krediti utt.);

- privatd finansésana. Privata kapitala investicijas konkrétos inovacijas projektos;

- privata kreditésana. Tas ir risks jaunas razoSanas iniciatoriem finanséSanas veida. Ta
ka inovaciju produkcijas razoSanas riski ir arkartigi lieli, bankas loti uzmanigi attiecas pret
l1dzigu projektu finanséSanu un uzliek lielu bankas procentu, kas padara inovaciju darbibu maz
pievilcigu;

- patenta realizicija, lidzautoriba vai pétfjumu provizorisko rezultatu pardoana. Sis
finans€Sanas pan€miens atbrivo inovatoru no riska, bet vienlaikus atnem vinam ari pelnu, kas
saistita ar vina raditas inovacijas ievieSanu razoSana;

2 Lundvall B.-E. National Innovation Systems — Analytical Concept and Development Tool // Industry and
Innovation. — 2007, No 14:1. — P. 109
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- riska finansesana biezi notiek privatas un valsts partneribas formas, lai katram no
investoriem biitu sasniedzama optimizacija vai samazinatos risks.

3. ,,Pétniecibas centrs ” — R&D sauc par inovaciju sist€émas centru, jo tas nodroSina
zinatnisko un inovaciju organizaciju funkciong$anu, nosaka meérogus un rezultatu efektivitati,
t.1., veic zinatniski petniecisko darbibu, kas tiek radita NIS robezas. Ta sastav no subjektiem ar
valsts vai privata finans€juma formam un valsts un privatas partneribas formam.

4. ,Informacijas sistema” — ta ir sadarbibas sisteéma, kas ieklau;:

e patentu informaciju un inovacijas;
¢ informaciju, analitiku un prognozes;
e informaciju par organizacijam — inovaciju tirgus dalibniekiem u.c.

5. ,,Kodols” , kas ieklauj: valsts ekonomisko politiku, biznesu un zinatni (sk. 1.6. att.) un
pec sadarbibas ar cilvékkapitalu rada inovaciju razoSanu. Inovaciju aktivitati un zinatnes
ietilpibu Saja elementa liela méra nosaka tas struktira:

e cilvékkapitals;

inovaciju uznémumi;

lielas zinatniski ripnieciskas korporacijas;

augsto tehnologiju riipnieciska razosana;

iestades izglitibas un profesionalas apmacibas joma, kas gatavo kadrus inovaciju jomas
organizé$anai un vadibai (So sagatavoSanu veic gan valsts, gan privata sektora lielas
sabiedribas);

e inovaciju klasteri.

6. ,,Generacijas un izplatiSanas sistema”, kas balstita uz institltiem, kuri inovacijas
adapt€ esosajai tirgus realitatei:

e ripnieciskais dizains un konstrugsana;
e marketinga petijumi un inovaciju virziba.

Analiz&jot aréjo vidi, 1idzas noraditajiem elementiem ir svarigi apskatit politisko,
ekonomisko, socialo un tehnisko faktoru kopumu (PEST faktori), kas tiesi ietekmé tas
dinamiku un attistibas raksturu iek$€jas vides robezas (nacionalas robezas).

NIS stratégiska vadiba notiek, mainot ar&jos parametrus, kuru vértibu nosaka
makroekonomiskas politikas robeZas, bet to sasniegSanas mehanismus nosaka likumdoSanas
cela.

Makroekonomiska politika — tas ir valsts darbibas, kas vérstas uz ekonomikas reguléSanu
kopuma ar noliiku uzturét to vajadzigaja stavokli, drosas funkcion&sanas nodro§inasanu.?

Nodrosinat tadu droSu funkcion@Sanu var tikai, uzturot ekonomikas pieaugumu un
stabilu attistibu, kur turpmak darbosies ari jaunais valsts nacionalas inovacijas sist€émas
modelis. Makroekonomiska politika, atrodoties tieSas iedarbibas argja vide, netiesi un tiesi
ietekmes valsts NIS funkcionéSanu ar: nodoklu un budzeta, naudas un kreditu un argjas
ekonomikas politiku.

Rezultata tiek iegiits atslégas bloks ,,Jauno produktu tirgus”. Saja bloka tiek apskatits
jaunais produkts (inovacija) tirgl. Tiek veikta betatest€Sana un tirgus aprobacija, ka ari
distribiicija. So bloku ietekmé divi svarigi (argjie) elementi — tirgus pieprasijums un
piedavajums (tieSak — pieprasijums).

Sakari — tas ir inovaciju attistibas mehanisms, kas atspogulo sadarbibas mehanismu
starp visiem elementiem.

Ieprieks apskatitie struktiiras elementi ta vai citadi piemit visiem inovaciju modeliem.
Vienlaikus modeli var biitiski atSkirties péc to organizacijas un funkcionéSanas. Lidzas valsti
esoSajiem resursiem un sabiedribas socialiem un kultiiras parametriem konkréto nacionalo

% B.A. Raizbergs, L.Sh. Lozovskij, E.B. Starodubceva Miisdienu ekonomiska vardnica. - 2. izdevums, Kor. M .:
INFRA-M. 479 lpp. 1999
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inovaciju sisteémas raksturs liela méra ir atkarigs no inovacijas attistibas modela, ko izvel&jusies
valsts vadiba.

Tomeér noraditais elementu kopums ir nepiecieSams un pietickams NIS modela
attistibai, jo jebkura elementa izsl€gSana noved pie inovaciju procesa partraukuma, un ka sekas,
padara neiesp€jamu visa modela funkcionéSanu. NIS veidoSanas procesa visi elementi ir
vienadi nozimigi, tie pastav nevis atseviSki viens no otra, bet atrodas ciesa funkcionala
savstarp&ja atkariba.

Analize liecina, ka nacionala inovacijas sist€ma kliist par valsts ekonomiskas politikas
galveno instrumentu stabilas ekonomiskas izaugsmes un attistibas nodroSinasanai. NIS
veidoSana svariga loma ir $adiem aspektiem: sastradata zinatniski tehniska potenciala
izmanto$ana, jaunu tehnisku izstrazu un tehnologiju radisana, izglitibas un zinatnes atbalsts,
plasa jaunu zinaSanu un tehnologisko risindjumu ievieSana, savstarpgjo attiecibu regulé$ana
starp valsti un valsts un privata sektora riipniecibas uzn@mumiem. Apskatot visus Sos struktiiras
elementus ka vienotu sist€ému, var noformét pareizu NIS vektoru, kas galu gala novedis pie
jebkuras valsts ekonomikas konkurétspgjas.

Jauna modela izstradasana paredz citu valstu prakses studéSanu (lai iegiitu pareizus
indikatorus NIS modela realas attistibas novérté$anai) un salidzinasanu tos ar saviem
funkcionalajiem paraugiem (lai noteiktu kritiskas funkcijas vai dazadus celus analogiska
funkciongéS$anas limena sasniegSanai).

NIS modela Iimena un attistibas apstaklu analizei nepiecieSams indikatoru raditaju
komplekss. Pasreiz var saskaitit simtus, bet autors uzskata par nepiecieSamu izmantot
indikatorus un raditajus, kas ir likti pamata Globalaja inovaciju indeksa (GII). (Sk. 1.7. att.)

Globalais inovaciju indekss
(videjais)

Inovaciju efektivitates koeficients

(Ratio)
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1.7. att. Globala inovaciju indeksa 2015 struktiira
Avots: izveidojis autors, balstoties uz Gl 20152

Tapat ka iepriek$€jos gados, GII pamatojas uz diviem subindeksiem: ienakoSo un
izejoSo inovaciju subindeksu, turklat katra no tiem ietilpst noteikts bloku sakopojums.

,lenakoso inovaciju subindeksa” ietilpst pieci nacionalas ekonomikas bloki, kas dod
iesp&ju paradit inovaciju darbibu: (1) institiiti, (2) cilvékkapitals un petijumi, (3) infrastruktiira,
(4) tirgus sofistika un (5) biznesa sofistika.

,,1zejoso inovaciju subindeksa™ ietilpst: inovacijas izejas — inovaciju darbibas rezultati
ekonomikas robezas. Ir divi izejoSie bloki: (6) zinasanu un tehnologiju un (7) radosais.

Inovaciju efektivitates koeficients ir attieciba starp ieejas subindeksiem un izejas
subindeksiem. Tas rada, cik daudz izejas inovaciju dota valsts iegiist ka savas ieejas. Kopgjais
GII novertejums — tas ir vid€jais aritmétiskais no ieejoSiem un izejosiem subindeksiem.

Katrs bloks sastav no tris subblokiem un katrs subbloks — no atseviskiem raditajiem,
kopa t 80 raditaji.?’

26 The Global Innovation Index 2015: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and Sacha
Wunsch-Vincent Editors.7 p.
27 The Global Innovation Index 2015: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and Sacha
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Tiek uzskatits, ka augsti attistito valstu realo NIS struktiram ir kaut kas kopégjs, ka NIS
elementu sastava, ta ari to funkcionalaja klasifikacija un ietekmes sheémas. Sis apstaklis dod
iesp&ju veidot lidzigu sistemu kop&jus modelus, kas lauj diezgan veiksmigi atklat kopgjas
inovaciju darbibas sléptas likumsakaribas atsevisku NIS subjektu savstarp&ja sadarbiba, lai
novertétu kop¢&jas inovaciju darbibas efektivitati.

Galvenas nacionalas ekonomikas jomas, kas atrodas NIS modela fundamenta pamata,
ir §adas:

e zinasanu generacijas (zinatne un tas segmenti citos sektoros);

e zinasanu izplatiSanas un pielietoSanas (p&tjjumi un izstrades);

e jaunievedumu komercializacijas (zinatniski tehniskas produkcijas tirgus, tirgus

institiiti, patenti);

e izglitibas un profesionalas kadru sagatavosanas;

e inovaciju infrastruktiiras, ieskaitot finanSu nodrosinajumu;

e vadibas un reguléSanas (tiesibu baze, valsts makroekonomiska un inovaciju politika,

korporativa vadiba, tirgus mehanismi).

Viena no efektivakajam metodém informacijas iegliSanai no esoSajiem datiem ,,Globala
inovaciju indeksa 2018” ir klasifikacijas koku pielieto$ana. ST metode visaktivak izmanto ideju
par zinasanu priek§meta jomu izteikSanu dabisko struktiiru veida — logikas noteikumi. Sis
metodes realizacija lauj ne tikai izdalit galvenos ietekmes faktorus, bet arl saprast atlases
strukttiru un kritérijus.

Nacionala inovacijas sist€ma drizak ir kvalitates neka kvantitates raditajs. P&c autora
domam, tai japamatojas uz jautajumiem par valsts, izglitibas, biznesa un cilvékkapitala
savstarpgjam attiecibam. Tapéc tiek piedavats apskatit NIS struktiiru ka triadi, kurai ir $adas
virsotnes: valsts ekonomiska politika, bizness un zinatne, un kur atslégas ieks€jais elements ir
cilvekkapitals. (Sk. 1.8. att.)

Ekonomiska
politika

Bizness

Zindtme

1.8. att. NIS modela ,,kodols”
Avots: izveidojis autors, balstoties uz dazadiem literatiiras avotiem

Nemot veéra ,,Globalo inovaciju indeksu 2015728 kas ka tie$a, ta netie$a veida apraksta
NIS subjektu savstarp€jas sadarbibas veiksmigumu, 81 raditaju var sadalit tris virsotnés
(,,kodolos™), lai pietieckami un kvalitativu izanalizé€tu nakamo NIS modeli.

Tatad nepiecieSama attiecibu harmonizacija starp ekonomisko politiku un valsti, kas
stimul€ biznesa vides un zinatnes inovacijas.

Misdienu valsts attistiba nav iesp&€jama bez vispargjas inovaciju ieviesanas. Ir pienacis
laiks ar jaunu skatu paltikoties uz politiskajiem uzskatiem un ekonomikas attistibu kopuma
(ekonomiska politika), jo runa ir tieSi par sistémisku pareju, precizak, par sistémisku
paradigmu mainu, kas paredz jauna NIS modela veidosanu. Tas nozim& — jaunu, modernu
tehnologiju radiSanu ar zinatnes palidzibu, to komercializaciju ar to ievie$anu razoSana
dinamiskas regionalas sabiedribas un nozar€s (bizness).

Investicijas zinatne klast pievilcigaka, ja no jaunam =zinasanam izdodas iegit

Wunsch-Vincent Editors.8 p.
28 The Global Innovation Index 2015: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and Sacha
Wunsch-Vincent Editors.7 p.
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ekonomiskas dividendes. Lidz ar to zinasanas var kalpot par svarigu, ja ne galveno,
ekonomiskas izaugsmes avotu. Novirze politika no zinasanu radiSanas uz zinasanu radiSanu un
praktisku pielietoSanu noveda pie ta, ka aizvien vairak uzmanibas tiek pieveérsts ekonomikas
videi, kura notiek inovaciju process. Pieméram, zemaku investiciju limeni R&D Eiropas
Savienibas privataja sektora, salidzinot ar ASV, var izskaidrot ar atSkiribam ekonomikas
struktiira — ASV ir lielaka nozaru dala, kas razo augsto tehnologiju produkciju.?’

Tapeéc Lisabonas samita formul@tais uzdevums palielinat Eiropas uznéméjdarbibas
sektora zinatnes ietilpibas Itmeni (R&D/pardosana) pastav ne tik daudz darbojosos sabiedribu
stimulé$ana palielinat investicijas R&D, cik ekonomisko apstaklu radisana augsto tehnologiju
sabiedribu attistibai (vairakam nozarém Eiropa ir augstaki zinatnes ietilpibas raditaji neka ASV
1. nodalas kopsavilkums

» Tiek analiz@ti nacionalas inovacijas sistémas jédziena veidoSanas un attistibas posmi.
NIS koncepcijas posmu analize un darba izdaritie secinajumi lava pamatot logisko
pareju uz misdienigu un sarezgitaku teoriju, kas jauna veida liek pardomat
tradicionalos avotus pasaules ekonomikas konkurétsp€jas palielinaSanai.

» Inovaciju fenomenam, ka paatrinatas un konkurentas ekonomiskas attistibas
galvenajam faktoram, tapat nacionalas inovacijas sistémas veidoSanas jautajumiem
fundamentalus darbus un nozimigus rakstus veltitijusi $adi zinatnieki: T. Hegerstrands
(“Innovations  for loppet wur korologisk synpunkt”, 1953), A.Dz. Toinbi
(«Ilocmuorcenue ucmopuuy 1934-1961), J. Juhansons (““The Internationalization of the
Firm — Four Swedish Cases” un “The Internationalization Process of the Firm — A
Model of Knowledge Development and Increasing Foreign Market Commitments”,
1975 u 1977), R. Nelsons (1987, 1988), G. Dosi, K. Frimens un R. Nelsons kopdarba
(“Technical Change and Economic Theory”, 1988), M. Porters (“The Competitive
Advantage of Nations”, 1990), K. EKlunds («2¢pgexmusnas skonomuxa — weedckas
mooenvy, 1991), Everets M. Rodzerss (“Diffusion of innovations”, 1995), S. EdKkvists
(“Systems Innovation: Technologies, Institutions and Organisations”, 1997),
R. Miettinens (“National Innovation System: Scientific conceptor Political Rhetoric”,
2002), N. Sarifs (“Contributions from thesociology of technology to the study of
innovation systems”, 2004), 1. V. Pilipenko («Koukypenmocnocobnocmoe cmpan u
Pe2UOHO8 8 MUPOBOM XO3AlicEe. meopus, onvim manvix cmpat 3anaonou u CegepHoii
Esponwiy, 2005) u.c.

» Tiek pétitas nacionalas inovacijas sist€mas jedziena v&sturiskas teoretiskas un
miusdienu tendences. Petijums par NIS teorétiskajiem jédzieniem lava noteikt, ka tikai
cilvekresursi tiesi ietekmée citu inovaciju resursu kvalitati un kvantitati, kas galu gala
palielina nacionalas inovacijas sist€mas potencialu.

» Izpétita nacionalas inovacijas sisttmas modela struktira un doti ieteikumi tas
veidoSanai. Analiz€jot nacionalas inovacijas sisttmas modela teorétiskos aspektus,
autors iepazistina ar nacionalas inovacijas sistémas modela struktiiru, kas lauj precizak
formulét NIS attistibas diagnostikas un stimuléSanas metodes.

» Autora jaunais teorétiskais NIS modelis, pamatojoties uz B. A. Lundvalla macibam,
kuras veiksmigi aprob&tas Danija, dod ceribu kvalitativam izmainam valsts (regiona)
ekonomika, tas konkurétspgja iek$€ja un argja tirg, kas savukart ir stimuls radit
iekSejos apstaklus, lai rastos jaunas nozares ar minimalam raZoSanas izmaksam, jaunas
darbavietas un valsts iedzivotaju dzives [imena paaugstinasanas ilgtermina. Savienojot
ekonomisko politiku, zinatni un biznesu, sakartojot prioritates un nemot véra
salidzinosas prieksrocibas, var radit péc biitibas jaunu konkurétsp€jigu un inovativu
valsts ekonomiku, atmetot deklarativu pieeju.

European Commission.Monitoring Industrial Research: The 2004 Industrial R&D  Investment
Scoreboard.Brussels: European Communities, 2004.
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2. NACIONALAS INOVACIJAS SISTEMAS ATTISTIBA
EIROPAS SAVIENIBAS VALSTIS

2. nodala sastav no 3 sadalam, 82 lappusém, 38 attéliem un 12 tabulam

2.1. Eiropas Savienibas dalibvalstu inovaciju aktivitates analize un mazo
augsti attistito Eiropas valstu nacionalo inovacijas sistému ipatnibas

Inovaciju darbibas un inovaciju aktivitates attistiba daudzas valstts ir valsts politikas
kodols. Atskiribas inovaciju attistibas Itmeni nosaka problému daudzveidibu, ar kuram
sastopas nacionalas inovaciju sist€émas, kuras paradas ka plass ekonomisko un politisko
instrumentu spektrs, kas versts uz cinu ar Skérsliem, kuri rodas. Lai gan katra valsts izv€las
savu individualu veidu cina ar barjeram inovaciju attistiba, daudzas metodes var izradities
pietiekami efektivas arf citas valstis.>°

Autors pieversas Eiropas valstu inovaciju raditajiem un tendencém 2015. gada Globala
inovaciju indeksa konteksta. (Detalizeéti par Globalo inovaciju indeksu sk. 1.3. nodalu
(1.7. att.))

2.1. tabula
»Globala inovaciju indeksa” reitings Eiropas regiona 2015. gada
Avots: tabulu izveidojis autors, balstoties uz GIl 2015%!
Valsts/Ekonomika Raditajs (0-100) Reitings

Sveice 68,3 1*
Lielbritanija 62,42 2*
Zviedrija 62,40 3*
Niderlande 61,58 4*
Somija 59,97 5

Irija 59,13 6

Luksemburga 59,02 7

Danija 57,70 8

Vacija 57,05 9

Islande 57,02 10
Austrija 54,07 11
Norvégija 53,80 12
Francija 53,59 13
Igaunija 52,81 14
Cehijas Republika 51,32 15
Belgija 50,91 16
Malta 50,48 17
Spanija 49,07 18
Slovenija 48,49 19
Portugale 46,61 20
Italija 46,40 21
Latvija 45,51 22
Kipra 43,51 23
Ungarija 43,00 24
Slovakija 42,99 25
Lietuva 42,26 26
Bulgarija 42,16 27

% Mpamor B. B. MeTonooruuecku € achekThl (OPMHPOBAHUS HAIMOHAIBHBIX (TOCYAApCTBEHHBIX)
WHHOBAIIMOHHBIX cucTeM / / DkoH. ctpateruu. 2002. Ne 6. C. 95—99.

31 «“The global innovation index 2015: Effective innovation Policies for Develoment”, Soumitra Dutta, Bruno
Lanvin, and Sacha Wunsch-Vincent Editors 2015, p.30.
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Horvatija 41,70 28
Melnkalne 41,23 29
Moldova 40,53 30
Griekija 40,28 31
Polija 40,16 32
Rumanija 38,20 33
Bijust Dienvidslavijas Republika 38,03 34
Makedonija

Serbija 36,47 35
Bosnija un Hercegovina 32,21 36

Pirmas Cetras, ar zvaigzniti (*) apzimetas, valstis ienem lidera pozicijas ne tikai Eiropas
regiona, bet arf visa pasaulé ar raditajiem, lielakiem par 60. Absolita lidere ir Sveice ar raditaju
68,3. Otra valstu grupa ar raditajiem no 40 Iidz 50 iekrasota zala krasa. Zemako pakapi $aja
kategorija ienem Polija ar raditaju 40,16, bet augstako — Spanija ar raditaju 49,07. Pedeja grupa
ar raditajiem zem 40 atrodas Rumanija (38,20), bijust Dienvidslavijas Republika Makedonija
(38,03), Serbija (36,47), Bosnija un Hercegovina (32,21).

Starp Baltijas valstim pirmaja vieta ir Igaunija, kas atrodas 14. vieta ar raditaju 52,81,
talak seko Latvija, ierindojoties 22. vieta (ar raditaju 45,51), bet Lietuva ar raditaju 42,26
ierindojas 26. vieta.

Izskatot 2.1. tabulas kop€&jo dinamiku, autors izcel Skandinavijas valstis: Zviedriju, kas
ar raditaju 62,4 stabili ierindojusies 3. vieta, ka arT Somiju (59,97), Daniju (57,7) un Norvégiju
(53,8).

ES valstu gradaciju un ES nacionalo inovaciju sist€ému efektivitati var izmerit ar
inovaciju summaro indeksu, kas ir salikts raditajs un iegits 25 raditaju agregacijas cela. 2.1.
att€la paraditi visu ES dalibvalstu efektivitates rezultati un gradacija.

Inoviaciju
summarais
indekss
0.800

LR N 1
0.600
1)) [ —— R R S S R NS EE R
0.400
ps00d ____ mmo oo Rm PPN EEEEDS

0.200

0.100

0.000

RO BG LV LT PL HR SK EL HU ES MT PT IT CY CZ EE S| EU AT FR BE IE UK LU NL DE FI DK SE ES valstis

Pieticigie Meérenie Inovaciju Inoviciju
novatori novatori sekotaji lideri

Piezime:
Videjo efektivitati méra ar kompozitindikatora palidzibu, kas veidots no 25 raditaju datiem, kas virzas no padas zemakas
efektivitates no 0 lidz maksimali iesp&jamai efeltivitatei 1.

2.1. att. ES dalibvalstu inovaciju raditajs
Avots: izveidojis autors, balstoties uz “Innovation Union Scoreboard 2015 %2

Pamatojoties uz inovaciju summaro indeksu, Saja gada ES dalibvalstis dalas cetras
grupas.

32 “Innovation Union Scoreboard 2015”. European Union, 2015, p.10
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e Pirma grupa ieklauj inovaciju lideru valstis, kuras inovaciju raditajs ir ievérojami augstaks
neka ES, t.i., par 20% augstaks neka vid€jais ES. Te ietilpst Danija, Somija, Vacija un
Zviedrija, kas apstiprina Iidera stavokli.

e Otra grupa icklauj inovaciju sekotajus, kas ir tuvi ES vid&jam, t.i., par 20% mazaki neka
videji ES. Austrija, Belgija, Francija, Irija, Luksemburga, Niderlande, Slovénija un
Lielbritanija ir "inovaciju sekotajas”.

e Tresa grupa ieklauj meérenos novatorus, kas parada ievérojami zemaku inovaciju [imeni
neka vidgji ES, efektivitate — starp 50 un 60% no ES vidgjas. Horvatija, Kipra, Cehija,
Igaunija, Griekija, Ungarija, Italija, Lietuva, Malta, Polija, Portugale, Slovakija un Spanija
pieder méreno novatoru grupai.

e Ceturtaja grupa ietilpst pieticigie novatori, kas uzrada ievérojami zemaku inovaciju limeni
neka vidgji ES, t.i., mazak neka 50% no ES vidgja. Saja grupa ietilpst Bulgarija, Latvija un
Rumanija.

Latvija ir viena no straujas attistibas valstim (3,4%) ar loti speécigu efektivitates
pieaugumu laika starp 2013. un 2014. gadu. Latvija efektivitates ITmenis attieciba pret ES
pieaug no 42% 2013. gada 11dz 49% 2014. gada (konkrétak, sakara ar R&D inovaciju izmaksu
loti strauju pieaugumu) un valsts loti tuvu pietuvojas tam, lai ta tiktu uzskatita par ,,mérenu
novatoru”. Rumanijas efektivitate ir pati zemaka $aja grupa laika starp 2013. un 2014. gadu,
konkrétak, sakara ar loti sp&cigu jauno inovacijas produktu pardoSanas samazinas$anos.
Efektivitates Itmenis attieciba pret ES samazinajies no 46% lidz 37%.

Izdalot un izanaliz&jot ES valstis kategorijas, autors uzskata par nepiecieSamu aplikot
inovaciju darbibu un aktivitati ka neatnemamu inovaciju stratégijas dalu lidz 2020. gadam.
Jauna stratégija ,,Eiropa 202073 noteica piecus galvenos uzdevumus: iedzivotaju
nodarbinatibas un inovaciju paaugstinasana, izglitibas kvalitates uzlabosana, sociala integracija
un problému, kas saistitas ar klimata izmainam un energétikas un citu resursu nepietickamibu,
risinaSana.

P&tijumi palidz uzsvert $adas Eiropas Savienibas prieksrocibas inovaciju darbibas
attistiba:

e ieveérojama NIS vadibas administrativo struktiiru regionalo parstavniecibu loma
organizacijas un R&D finanséSana, kas dod iesp€u samazinat nacionalo budZetu
noslogojumu un palielinat to kop&jo finanséSanas apjomu no ES puses;

e sameéra augsts patstavigo R&D Ilimenis uznéméjdarbibas sektora savienojuma ar
efektivu zinatni, ko finans€ ES;

e liela skaita zinatnisko biedribu, apvienibu un fondu esamiba, kas finans€ un organizé
fundamentalus zinatniskus pétijjumus;

e augsta fundamentalas zinatnes koncentracija nacionalajas augstakas izglitibas iestades
visa ES, kas apvieno izglitibu un zinatniskos petijumus viena sisteéma;

e NIS atvertiba sakara ar pieaugoSo zinatnes internacionalizaciju, kas padara ES valstis
pievilcigas uznémumiem un zinatniskajam organizacijam.

Starp ES trikumiem inovaciju sisteému attistiba var izdalit $adus:

e ieveérojams kopuznémumu riska kapitala deficits riipniecibas uznémumu un privata
sektora firmu inovacijas stimuléSanai ES valstis;

e zemas R&D izmaksas valsts sektora, salidzinot ar citiem modeliem;

e valsts izdevumu dalas prevaleSana par privata kapitala izmaksam R&D joma.

Pasreiz ES ir mazo un vid&jo valstu regions. To skaita pieaugums p&dgjos gados atkal

radija interesi par problémam ,,vecajas”” mazajas valstis ar nostabiliz€juSamies ekonomikas

attistibas demokratiskiem principiem, kas liela méra nosaka apvienotas Eiropas seju ka

3 Europa 2020: A European strategy for smart, sustainable and inclusive growth. Pieejams:
/lec.europa.eu/eu2020/pdf/ICOMPLET%20EN%20BARROS0%20%20%20007%20-%20Europe%202020%20-
%20EN%20version.pdf (skatits: 17.04.2015.).
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geopolitiska, ta ekonomiski geografiska plana.

Mazas augsti attistitas Eiropas valstis — tas ir Eiropas valstis ar mazak neka 10 milj.
iedzivotaju, kur ir izveidota strikti specializéta ekonomika ar lielu dalu zindtnes ietilpigam
nozarém un kuram ir pasi augstakie ekonomiskdas izaugsmes tempi.

Paslaik Skandinavijas valstis 1idzas Sveices ekonomikai péc ekonomiskas izaugsmes
Iimena ir Iideri Rietumeiropas mazo valstu vidi (sk. 2.2. tabulu).

2.2. tabula
Mazo augsti attistito Eiropas valstu reitings uz ,,Globala inovaciju indeksa 2015”
pamata
Avots: tabulu izveidojis autors, balstoties uz GIl 20153
Reitings Valsts Raditajs (0-100)
1 Sveice 68.3
3 Zviedrija 62.4
6 Somija 60.0
10 Danija 57.7
20 Norvégija 53.8

Viens no galvenajiem So valstu ekonomiku augstas stabilitates iemesliem ir pirms
vairakam desmitgadém izv€l&tais kurss uz jauna laika ekonomikas uzbtivi — ekonomikas, kas
balstita uz inovacijam. Tabula 2.2. redzamas valstis stabili ienem lideru pozicijas ,,Vipasaules
ekonomikas foruma 2015 konkurétspgjas reitinga, pamatojoties uz ,,Globalo konkurétspgjas
2015 indeksu”.*®

Viens no iemesliem Skandinavijas valstu tik iespaidigiem panakumiem inovaciju joma
— o valstu politiskas vadibas izpratne 1990. gadu vida par zinatniski tehniska progresa nozimi
ekonomiskas izaugsmes nodrosinasana.

Tas rada atspogulojumu ekonomikas politika un secigi pargaja uz zinatnisko p&tijumu
atbalsta politiku un talak uz plasaku zinatniski tehnisko un tehnologisko, bet péc tam ari
inovaciju politiku. Pareju uz inovaciju attistibas celu pavada atbilstoSas infrastruktiiras
attistiba, vispirms — valsts parvaldes organizatoriskas struktiras pilnveidoSana, inovaciju
procesu un inovaciju politikas statusa paaugstinasanas. Augstakie inovaciju vadibas posmi
Skandinavijas valstis $odien ir tiesi paklauti valsts prezidentam vai premjerministram. 3

Sistematiz&jot un sadalot visus ,,Globala inovaciju indeksa 2015»%" indikatorus
galvenajas grupas: institlti; cilvékkapitals; infrastruktiira; tirgus attistiba; biznesa attistiba;
zinasanu un tehnologiju iznakums; rado$ie iznakumi, tika veikts Sveices, Zviedrijas, Somijas,
Danijas un Norvégijas novertéjums par 2015. g. (sk. att. 2.2).

34 Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global Innovation Index 2015: Effective
Innovation Policies for Development», p. 16

% Klaus Schwab, Xavier Sala-i-Martin, Insight Report: The Global Competitiveness Report 2015-2016,
WorldEconomic Forum. Pieejams: http://www3.weforum.org/docs/qgcr/2015-
2016/Global_Competitiveness_Report 2015-2016.pdf (skatits: 15.04.2015.).

36 lanoBanMoOHHAs IONUTHKA ¥ PETHOHANIBHAS Pa3BUTHE B coBpeMenHoM Mupe: C6. 0630pos u pedepatos. PAH.
WHUOH. Llentp nHayu.-unpopm. Mccnen. I'moban. Upernonan. [Ipobmem. Ota. I'moban. [Ipo6n.; Ots. Pen.
Hcocr.: XKuorosckas WU.I'., Yepuomoposa T.B,. M., 2011. ctp. 120

37 Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global Innovation Index 2015: Effective
Innovation Policies for Development»
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Atslegas indikatori
(noveértejums 0-100 (cietie dati))

Institati
100

RadoSie iznakumi Cilvéku Kapitals

Sveice

b

Zviedrija
Somija

=== Danija

Norvégija

- . Infrastruktara
Zinasanu un tehnologiju

iznakums

Biznesa attistiba Tirgus attistiba

2.2. att. Mazo augsti attistito Eiropas valstu reitings, pamatojoties uz NIS modela
»kodola” atslégas indikatoriem
Avots: izveidojis autors, balstoties uz GIl 201538

Analizgjot 2.2. att€lu, redzams, ka absoliits Iideris ir Sveice, tas sasniegumi $ados
virzienos: tirgus attistiba (72,2), biznesa attistiba (60), zinaSanu un tehnologiju iznakums (72,4)
un radosie iznakumi (64,8).

Tadas valstis ka Sveice, Zviedrija, Somija, Danija un Norvégija ir visa pasaulé
pazistamas universitates, kas ripigi izvélas petijumu virzienus, kurus §is augstakas izglitibas
un zinatnes iestades tie$am ir sp&jigas Tstenot pasaules limeni. Zviedrija®® ta ir matematika un
klasiskie petijumi Upsala un Lunda, ekonomika — Upsala un Stokholmas Ekonomikas skola,
datortehnologiju pétijumi LinCopinga, biologiskie un mediciniskie pétijumi Karolingas
institita, jaunas tehnologijas un pilsétplanosanas problémas Karaliskaja tehnologiju instittta
Stokholma.

2.2. Ekosistémas pieeja ,,triskarsas spirales” koncepcija sadarbigas
nacionalas inovacijas sistemas attistiba

Lidz $im pétijumu informacija par Latvijas inovaciju sistémas problémam tikusi tikai
uzkrata, veikts §1s jomas stavokla monitorings, analiz€tas iesp&jas izmantot attistito Eiropas
valstu pieredzi nacionalas inovacijas sist€tmas veidoSana. Bet pakapeniski dazos darbos
redzami méginajumi teorétiski izskaidrot Latvijas inovaciju attistibas celus, kas parliecinosi
pamato inovaciju darbibas specifiku no miisdienu teorijas viedokla.

Saistiba ar visaptvero$u informacijas un komunikacijas tehnologiju izplatibu un aizvien
lielaku razoSanas kastomizaciju inovacijas klist interaktivas, ekonomika giist jaunus
pieauguma un attistibas avotus visdazadakajas sabiedribas grupas un sabiedriba kopuma. So
tendenci uztver Pitera Glura (P. A. Gloor)* tikla inovaciju modelis, kad tas tiek izveidots kopa
ar dazadu tikla sabiedribu dalibniekiem, kas stajas sadarbigas attiecibas un veido noteiktu
ekosistéemu (collaborative innovation networks).

Jedzienu ,.ekosistéma” ekonomisti parnémusi no biologijas — Iidzas jédzienam
,.ekologija”.*! Ekonomiska konteksta abi termini parasti tiek lietoti apvienojuma. Ekosistémas

3 Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global Innovation Index 2015: Effective
Innovation Policies for Development», p. 16

39 T. Frangsmir Ed. Science in Sweden. USA. Science History Publications 1989.

40P, A, Gloor. Swarm Creativity: Competitive Advantage through Collaborative Innovation Networks. New York:
Oxford University Press, 2006.

41 B. Mercan, D. Goktas. Components of Innovation Ecosystems: A Cross-Country Study//International Research
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pieeja tie tiek izskatiti ka koncepcijas, kas apraksta ekonomisko agentu savstarpéjas sadarbibas
evoliciju, to inovaciju aktivitates un savstarpgjo attiecibu ar vidi, kura tie funkciong, modelus.

Sadarbiba ir process, kura divi vai vairaki cilveki vai organizacijas strada kopa, lai
veiktu uzdevumu vai sasniegtu mérki.*? Sadarbigs ir lidzigs sadarbibai. Sadarbiba lielakoties
prasa mérktiecigu vadibu, vadibas forma var biit sociala decentralizéta un egalitaraja grupa.*®
Komandas, kas strada sadarbigi, biezi piekliist lielakiem resursiem, atpazistamibai un
atlidzibai, kad saskaras ar konkurenci ierobezotu resursu apstaklos.** Strukturétas sadarbibas
metodes veicina uzvedibas un komunikacijas introspekciju.*

Sadu metozu mérkis ir palielinat komandu panakumus, sadarbigi iesaistoties problemu
risinasana. Saja konteksta lietojama nozimé “sadarbigs” ir mérktieciga saikne, kura visas
puses stratégiski izvélas sadarboties, lai panaktu kopigu iznakumu." 48

Literatiira ar sadarbibu saprot ,,formalu un neformalu saskanoSanas procesu starp
autonomiem spéletajiem, kura gaitd vini rada kop&jus noteikumus un organizacijas savu
attiecibu un darbibas virzienu regulé$anai vai risina vinus vienojosus uzdevumus.”*’

Lidzas tam, ka attistitajas Eiropas valstis veiksmigi pilnveidojas inovacijas sistémas
modelis, veidojas ar1 jaunas pieejas inovaciju raSanas un izplatiSanas procesu skaidroSanai, kas
atbilst pasreiz&jam attistibas posmam. P&tnieki apkopo izmainas, kas notikusas ka atseviskas
valstis, ta ari pasaulé, méginot tas izskaidrot. Modernajos darbos inovaciju teorija tiek
analiz€tas 1pasibas un jaunas tendences, kas tada vai citada forma atradusas atspogulojumu
valsts, zinatnes un biznesa sadarbiba un noformgjusas ka ,,triskarsas spirales” koncepcija.
Piem&ram, Ziemeleiropas valstis NIS tiek veidota uz ,triskarsas spirales” modela pamata
(triple helix*®). , Triskarsas spirales” modela sakums bija amerikanu inovaciju ekosistémas
tapSanas 1930. gadu sakuma Bostona un talakas attistibas Silikona ieleja analize. V&sturiska
attistiba apstiprina regionalo inovaciju centru tap$anas ilgtermina procesu.*®

,» Triskarsa spirale” simbolizé savienibu starp tris atslégas kategorijam — varu, biznesu
un zinatni (izglitibu), kas ietver lielu skaitu institiitu, kuri ir inovaciju sist€émas elementi
regionald, nacionala un starptautiska Iiment.*

Pati ,triskarsas spirales” (triple helix) koncepcija radas Anglija un Holandg€ 21. gs. sakuma.
Par tas ideologiem tiek uzskatiti Nikaslas universitates profesors Henrijs Etckovics (Henry
Etzkowitz) un Amsterdamas universitates profesors Loiets Leidesdorfs (Loet Leydesdorff).5!

Journal of Finance and Economics, No 76, 2011.

42 Marinez-Moyano, |. J. Exploring the Dynamics of Collaboration in Interorganizational Settings, Ch. 4, p. 83,
in Schuman (Editor). Creating a Culture of Collaboration. Jossey-bass, 2006. ISBN 0-7879-8116-8

43 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.

4 Caroline S. Wagner and Loet Leydesdorff. Globalisation in the network of science in 2005: The diffusion of
international collaboration and the formation of a core group Archived 2007-08-25 at the Wayback Machine.

45 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.
461952, Rubin, Hank (2009). Collaborative leadership: developing effective partnerships for communities and
schools (2nd ed.). Thousand Oaks, Calif. ISBN 978-1299395657. OCLC 842851754

47 A. M. Thomson, J. L. Perry. Collaboration Processes: Inside the Black Box// Public Administration Review.
Vol. 66. N. s1, 2006.

48 The Triple Helix concept. Pieejams: http://triplehelix.stanford.edu/3helix_concept (skatits: 17.04.2015.).

49 Triskarsais spirales modelis Apvienotas Karalistes, ASV un Krievijas regionalaja attistiba / Cynthia Botot,
Daniel Satinski // Inovacijas. - 2011.N 4. — p. 43-46.

%0 Etzkovitz H., Leydesdorff L. The Dynamic of Innovations: from National System and “Mode 2” to a Triple
Helix of University-Industry-Government Relations // Research Policy. 2000. No 29. P. 109-129

%1 Triple helix association. Pieejams: http://www.triplehelixassociation.org (skatits: 07.03.2016.).

32


http://triplehelix.stanford.edu/3helix_concept
http://www.triplehelixassociation.org/

Trispuséji tikli un
hibridu organizacijas

Akadémija

Valsts ;Rﬁpnieciba

2.3. att. Universitasu — Ripniecibas — Valdibas attiecibu “triskarsas spirales” modelis
Avots: izveidojis autors, balstoties uz “The Dynamics of Innovation: From National Systems
and "Mode 2" to a Triple Helix of University-Industry-Government Relations” >

,»I1iskarsas spirales” koncepcija parada savstarpgji saistitu noteiktu institltu
iesaistiSanos sadarbiba katra inovaciju produkta radiSanas posma. (Sk. 2.4. att.) Zinasanu
generacijas posma sakuma sadarbojas vara un universitate, péc tam, zinaSanu parneses
(zinasanu parvérSana tehnologijas)gaita, augstaka macibu iestade sadarbojas ar biznesu, bet
rezultatu tirgli kopa iznes vara un bizness. Turklat efektivai mijiedarbibai visiem inovaciju
procesa dalibniekiem ,,triskarsas spirales” robezas jabut vienadam redz&jumam par situaciju un
kopgjam prioritatém. Sis modelis iezZim& universita$u un raZo$anas sektora savstarpgjo
teorétisko un empirisko attiecibu intensitati un dod iesp&ju sistematiski veikt p&tijumus un
realiz€t politikas iniciativas. Lidzas inovaciju procesa dalibnieku savstarpgjas sadarbibas
akcent€Sanai Sis modelis paredz savstarp&ju lomu mainu. Tadgjadi universitates veic uznémeju
darbibas, pieméram, pé&tjjumu rezultatu komercializaciju, zinaSanu kapitalizaciju un uz §1
pamata ta saukto start-up uznémumu veidosanu.>®

Zinasanu genericija Tehnologiju transfers IzveSana tirgi

Inoviaciju produkta dzives cikls

Budzets

Laiks

Bizness

e

-
~ Zinitne un
izglitiba

-

T

=

‘‘‘‘‘‘‘
- . .

2.4. att. Inovaciju cikls ,,triskarsas spirales” koncepcija
Avots: izveidojis autors, balstoties uz “TripleHelix association ">

,» L 11skarsas spirales” koncepcija parada katra no tris kategoriju institiitiem sadarbibu
visos inovaciju dzives cikla posmos. Pirmajai kategorijai pieskaitama izpildvara, retak —
likumdo$anas varas organi, bet tiesu varas organi sadarbiba nepiedalas. Otrai kategorijai
pieskaitamas komercorganizacijas, neatkarigi no to organizatoriski tiesiskas formas, bet dazos

52 The Dynamics of Innovation: From National Systems and "Mode 2" to a Triple Helix of
University-Industry-Government Relations. Pieejams: http://www.leydesdorff.net/rp2000/ (skatits: 07.03.2016.).
53 laHOBaIMOHHAS TIOJUTHKA U PETHOHATLHOE Pa3BUTHE B coBpeMeHHOM mupe: CO. 0630poB u pedeparos/PAH.
WHUNOH. Lentp nHayu.-unpopm. Mccnen. I'modan. U pernonan. [Ipodaem. Ota. I'modan. IIpo6i.; OtB. Pen. U
cocr.: XKuorosckas N.I"., Yepnomoposa T.B. — M., 2011. Ctp. 123.

% TripleHelix association. Pieejams: https://www.triplehelixassociation.org/ (skatits: 07.03.2016.).
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gadijumos nekomercialas organizacijas, kas nodarbojas ar uznémejdarbibu likuma atlautajos
gadijumos. Tresajai kategorijai pieskaitamas universitates, bet Latvijas izglitibas sist€émas un
zinatnes organizacijas specifikas sakara Seit nosaciti var€tu ieklaut ar1 zinatniskas
organizacijas.>®Zinasanu generacijas posma galvenokart sadarbojas varas instititi un
universitates, tehnologiju transféra posma universitates sadarbojas ar biznesa organizacijam,
treSaja — inovaciju produkta radiSanas un tirgl ieveSanas — posma sadarbojas varas institiiti un
bizness. (Sk. att.). Attéls 2.5. lauj secinat, ka varas, biznesa un zinatnes savstarp&ja saikne tiek
uzradita jau pirmaja teoretiskaja nodala, kur tiek piedavats apskatit NIS ka triadi, kam ir $adas
virsotnes: valsts ekonomiska politika, bizness un zinatne (sikak sk. 1.8. att. NIS modela
,,kodols ). Nemot véra ,,Globalo inovaciju indeksu 2014% (pasreiz 2015), tika piedavats 81
raditaju sadalit tris virsotn€s (,,kodolos”), lai pietickami un kvalitativi izskatitu nakamo NIS
modeli. ,,Kodols” vai ,,triskarsa spirale” jaapskata ka vienotu un neatnemamu dalu valsts
nacionalas inovaciju sist€mas tapSanai un attistibai.

Valsts politika
Aplik§ana ar nodokliem
Valsts subsidijas
Kontrole un regulésana
Infrastruktira

Finansesana
Vara
Inoviciju
attistibas
stratégija

Infrastruktiira
Pasutljums
Reguleiana

* s o 0 0
s s o o

Izghtiba

Zinasanas

"a!sts,
regiona
attistiba

Nodokli
Darbavietas
Nodarbinatiba
Darba samaksa

¢ Tehnologijas
. Inovacijas
. Kadri
Bizness Zinatne un izgltiba

Raio$ana un Kadri un
pieprasijums zinasanas

|i Projekti un pasiitijumi

¢  Iekartosana darba

e  Prasibas un koordinacija
2.5. att. Varas, biznesa un zinatnes savstarpéja sakariba

Avots: izveidojis autors, balstoties uz “TripleHelix association "’

Jo attistitaka ir tikla partneribas vide, jo vairak taja veidojas ,,triskarSas spirales” un jo
augstaks ir nacionalas ekonomikas inovaciju potencials un plasakas ta paSattistiSanas iespgjas.

Ka piemérs tam var kalpot Skandinavijas valstu ekonomikas, kam pec savas
organizacijas ir pats modernakais pieauguma modelis ne tikai ES robeZas, bet ar1 salidzinajuma
ar ASV un jaunajam Azijas industrialajam valstim.

Skandinavijas ekonomiskais modelis, kas tiek realizéts vadoSajas Ziemeleiropas valstis,
jau vairak neka divdesmit gadus atbilst 21. gadsimta peckrizes modelim, jo ta pamata ir tikla
partneribas vides kultivésana, t.i., institucionalie pieauguma stimulatori klasiskas politikas 1&tas
naudas vieta, kas $odien arvien vairak zaudé savas regulatora iespgjas.

2.3. Nacionalas inovacijas sistemas ietekme uz Latvijas ekonomiku péc
iestasanas Eiropas Savieniba

ST pétijuma prioritate — ekosistémas pieeja ,,triskarsas spirales” koncepcija sadarbigas

% NMukosu, Tenpu. TpoiiHas criupanb. YHUBEPCUTETHI - PEANPUATHS - FocyAapcTBo. MIHHOBaUMK B AelicTBUN /
I'eapu Wikosur ; mep. ¢ anri, mox pea. A.®@. Yeaposa. - Tomck : M3a-Bo ToMCK, TOC. YH-Ta CHCTEM YIp. U
panuosnekTponuky, 2010. -238 c.

% The Global Innovation Index 2014: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and Sacha
Wunsch-Vincent Editors. 7 p.

5 TripleHelix association. Pieejams: https://www.triplehelixassociation.org/ (skatits: 07.03.2016.).

8 BDF. State of the Region Report. Baltic Development Forum 2011; 2013.

34


https://www.triplehelixassociation.org/

Latvijas nacionalas inovacijas sistémai izveidei. Sis savstarpgjas iedarbibas novértésanai
jaapskata Latvijas ekonomika pé&c iestasanas Eiropas Savieniba un jaraksturo izveidojusas NIS
efektivitate.

P&c Latvijas inovaciju sistémas analizes autors piedava secinajumus SVID / SWOT
analizes veida (sk.2.3.tabulu), kur var redz&t plusus un minusus ka iek3gja, ta arf argja vide. Si
analize palidzes izveidot un publiskot jauno uzlaboto Latvijas inovacijas sisteémas sadarbigo
modeli.

2.3. tabula

Latvijas inovacijas sistemas SVID / SWOT analize no 2004. g. Iidz 2014. g.

Avots: tabulu izveidojis autors, balstoties uz dazadiem avotiem

Stipras puses Vajas puses
1. Finansu atbalsts no ES fondiem (pieejamiba) 1. Neaktiva ES fondu apgiiSana;
2. Izdevumu palielinaSana zinatniski- 2. Mazs darbinieku skaits zinatnes un
p&tnieciskajam darbam; petniecibas sektora uznémejdarbiba;
3. Budzeta vietu pieaugums macibam; 3. Magzs zinatnisko organizaciju skaits valsts
4. Sanemto doktora gradu skaita palielinasanas; un biznesa sektora,
5. Darbinieku augsts kvalifikacijas [imenis un 4. Studentu un augstskolu absolventu skaita
akademiska personala pieaugums; samazinasanas;

6. R&D attistiba pakalpojumu sféras uzn€mumos; | 5. Sanemto akad€misko un profesionalo
7. Nodarbinato skaita picaugums informacijas un | magistra gradu skaita samazinaSanas;
komunikacijas tehnologijas (kaut gan to skaits ir | 6. Maza dala inovativi aktivu uznémumu;

minimals); 7.Neliels izdevumu apjoms R&D un

8. Attistita likumdosanas baze; inovacijam (% IKP);

9. Liels skaits valsts p&tniecibas institiitu un 8. R&D kritums apstradajosas riipniecibas un
organizaciju; visos razoSanas uzn€mumos;

10. Attistits biznesmenu - iesacgju atbalsts 9. Nenokartota parvaldes strukttira Latvijas
Latvija: programmas, riska fondi, platformas, zinatniski-tehniska un inovaciju sist€éma;
konkursi un telesovi, 10. Nepietickams zinatnisko izstrazu un

11. Valsts un privato organizaciju pieejamiba, kas | inovaciju attistibas Itmenis uzn€mumos;
Latvija atbalsta biznesmenus — iesacgjus; 11. Praktiski nepastav patentu registracija, jo
12. Biznesa inkubatoru, tehnologisko centru un nav inovaciju;

parku pieaugums; 12. Vaja zinatnieku mobilitate un licla

13. Specialo ekonomisko zonu esamiba; »,Smadzenu aizpluiSana”;

14. Arzemju zinatniskas pieredzes izmanto$ana 13. Slikti attistita R&D;

14. Nav izveidota nacionala inovaciju sistéma.

Tesp€jas Draudi
1. Pieprasijums p&c inovacijas infrastruktiiras un | 1. Konkurences pastiprinasanas starp inovaciju
socialaja sektora; sistémam;
2. Potencials pieprasijums p&c inovacijam 2. lesp&ju paplasinasanas Latvijas profesionalu
aizsardzibas sektora; imigracijai,
3. Globala zinasanu un tehnologiju pieejamiba; 3. Zinatniskas izglitotibas samazina$anas un
4. Petnieku mobilitates palielina$anas no attistibas | viltus zinatnes izplatiSanas;
zemém, 4. Zinatnieka un inZeniera karjeras zems
5. Arzemju tirgu paplasinasanas un pieejamibas pievilcibas Iimenis.

palielinasanas Latvijas kompanijam;

6. Sadarbibas attistiba ar arzemju zinatniekiem un
uznémejiem;

7. Inovaciju partneriba.

2. nodalas kopsavilkums

Veikta Latvijas nacionalas inovacijas sisteémas stipro un vajo pusu analize, ka ar1
noteiktas iesp&jas un draudi tas attistibai (SVID / SWOT analize). Analize atklaj galvenas
problémas: nacionalas inovacijas sist€émas nepilnibas un NIS modela trikumu (pilnigai analizei
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sk. 8. pielikumu). Sis aspekts Latvijai ir loti svarigs, jo labvéligu apstaklu radiSana valsti var
dot specigu stimulu ekonomikas attistibai, kas balstita uz zina§anam un inovacijam. Inovativa
attistiba klust par galveno veidu, ka panakt ekonomisko izaugsmi un palielinat konkurétsp&ju
visas ES valstis. Tas veicina jaunu nozaru rasanos, zemakas razoSanas izmaksas, produktivitati,
ekonomisko izaugsmi ilgtermina, jaunu darbavietu radiSanu u.c.

Mazo augsti attistito Eiropas valstu nacionalo inovacijas sistému apskatiSana dod
iesp&ju izdalit dazas pasreizgja NIS attistibas posma kopgjas tendences.

1. Privata kapitala izdevumu dalas R&D palielinasanas pretstata tieSa finansg€juma
samazinasanai no valsts fondiem.

2. Stabils valsts izdevumu R&D palielinajums, ka arT ievérojama resursu pieskirSana
pastavigai un konkurgjosai NIS vadibas pilnveidoSanai.

3. Valsts inovaciju politikas parorientacija no ,,uznémumiem — cempioniem’ uz atbalstu
mazam un vidéjam biznesam.

4. Aktiva regionalas inovaciju politikas attistiba, izmantojot plasu instrumentariju
(klasteri, tehnologiskie parki, tehnologiskas platformas, konkurences poli) un valsts
finans€juma sadales funkciju nobide uz municipalo [imeni.

5. Riska investeSanas nepartraukta un verieniga attistiba.

6. Privatas un valsts partneribas formu attistiba augstakaja izglitiba un fundamentalos
pétijumos.

7. Starptautiskas patentu likumdosSanas, ka arT tiesibu bazes intelektuala ipaSuma
aizsardzibas joma attistiba un pilnveidoSana.

8. Visa veida valsts instititu attistiba NIS atbalstam un stimul@Sanai, paatrinatai un
konkurgjosai NIS attistibai, nemot véra modernas tendences un nobides globalas ekonomikas
attistiba.

9., Triskar$a spirale” tiek uzskatita par universalu sadarbigo modeli®®, jo ta veido
jebkura limena sarezgitu nelinearu sistému pasattistibas mehanismu, kas balstas uz tris atslégas
apakSsistému rezonanses savstarp&ju sadarbibu. Izstumjot tradicionalo vadibas mehanismu ar
hierarhijas centra lidzdalibu, Sis modelis nosaka institucionalu uzbiivi ka jauna inovaciju
sistéma. Pateicoties nepartrauktai valsts, zinatnes un biznesa sadarbibai, sistéma tiek uzkratas
jaunas zinasanas, kas komunikacijas gaita izplatas starp visiem ekonomiskajiem agentiem un
piedod sistémai viengabalainibu un dinamisku noturibu.®

Socialo sakaru horizontala organizacija nodroSina Skandinavijas ekonomikam
inovaciju un konkurences prieksrocibas, bet méginajumi paklaut sarezgitas socialas sist€émas
hierarhiskas subordinacijas rezimam, tie$i otradi, grauj ekonomisko izaugsmi, radot
savstarpgjas informacijas nepietickamibu un entropijas pieaugumu dalibnieku uzvediba. Tiesi
tada situacija, kas draud ar ekonomikas stagnaciju, izveidojusies musdienu Latvija.

%' S. P. MacGregor, T. Carleton (eds). Sustaining Innovation. Collaboration Models for a Complex World.
Springer, 2012.
80|, Leydesdorff. The Triple Helix of University—Industry—Government Relations/in E. Carayannis, D. Campbell
(eds.). Encyclopedia of Creativity, Innovation, and Entrepreneurship, New York: Springer, February 2012.
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3. LATVIJAS NACIONALAS INOVACIJAS SISTEMAS SADARBIGA
MODELA IZVEIDES UN ATTISTIBAS KONCEPTUALAS PIEEJAS

3. nodala sastav no 2 sadalam, 19 lappusém, 14 att€liem un 5 tabulam

3.1. Latvijas nacionalas inovacijas sistemas sadarbiga modela konceptualas
pieejas veidoSana

,.Cetrkarsas spirales” koncepciju aprakstija J. Karajanis un D. Kempbels 2009. gada.
Tas apstaklis, ka inovaciju procesu ietekmg arf citi instittiti, kas parstav dazadus socialos slanus,
rada teorétisko pamatu, pievienojot triskarsai spirdlei ceturto elementu. Saja gadijuma ar
ceturto spirali saprot pilsonisko sabiedribu, kuru ietekmé kulttira, masu informacijas Iidzekli,
miksla, vértibas, dzivesveids, rado$as industrijas, ka ari, iesp&jams, , kreativa klase”.®!
»Spirales” koncepcijas evoliicija Latvijas ekonomika izgajusi tris posmus. Autors
piedava pievienot ceturto elementu — cilvékkapitalu. ,,Spirales” evoliicija ir Iidziga DNS
konformacijai. Pie iespgjamam DNS konformacijam pieder ar1 triskar§as (B zim&ums) un
éetrkﬁrﬁ?zs (C zZim&jums) spirales, kas radusas nekanonisku sakaru rezultata starp slapekla
bazeém.

Nepilnvértigas dubultis ,spiriles™
Latvijas ekonomika (no 1990 gada) is ,spiriles” modifikacija
Latvijas ekonomika (no 2004.gada)

3%

,Spirilu” neesamIba Latvijas ekonomiki Helix koncepcija (fodien)

(lidz 1990-tiem gadiem)

3.1. att. ,,Spirales” evoliicija Latvijas ekonomika
Avots: izveidojis autors, balstoties uz dazadiem avotiem

Sis nodalas pétijuma merkis ir izveidot Latvijas nacionalas inovaciju sistémas
ekonomiski matematisku modeli, kas apraksta valsts ekonomikas funkcion&$anu un lauj veikt
Sadu valsts ekonomiskas izaugsmes dekompoziciju, ieklaujot inovaciju faktoru ieguldijumu
pieauguma novertgjumu, ka ari realizét valsts inovaciju attistibas prognozi vid€ja termina
perspektiva.

Ta més piedavajam ieklaut aprékinu shéma integralo ceturto raditaju — ,,Cilvekkapitals

61 Kacenos P.P Moens HalMoHaIbHOM HHHOBAIMOHHOM cucTeMbl // BectHuk UensOMHCKOTO rocy1apCTBEHHOTO
yuuepcurera. 2013, Ne 32 (323) DOxkonommka Bem. 52-56 ¢, — ¢ 55. Pieejams:
http://www.lib.csu.ru/vch/323/009.pdf (skatits: 17.03.2016.).

62 Neparasti DNS formas. Biofizikis Maksims Frank-Kamenetskis par RNS dubulta spirales, ne-
kanoniskajam DNS formam un to veidoSanas nosacijumiem. Pieejams: https://postnauka.ru/video/43385
(skatits: 25.03.2016.).
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un pétijumi”, ieprieks veéra nenemtu kritériju kompleksam noverte§jumam.

Saja raditaja galvenokart ietilpst subindeksi, kas saistiti ar izglitibu.

Sis raditajs tika atlasits izejot no analizes (sk. 3.2. att.), kas paradija, ka tiesi
»Cilvekkapitals un pétijumi” ir pasi vajakie raditaji Latvija, kas bremze nacionalas inovaciju
sistémas veidoSanu un attistibu.

Latvijas NIS modela ,,kodola® novertejums

B ES mazas augsti attistitas valstis
B Latvija Institati

100 92,5

Radosa produk Cilveku kapitals
un pétrjumi

59.62

50,6

_— 60,08
Zinasanu un Infrastruktira

tehnologiju produkcija

" Tirgus attistiba
Biznesa attistiba

3.2. att. Latvijas NIS modela ,,kodola” novértejums, pamatojoties uz galvenajiem
videjiem ,,Globala inovaciju indeksa 2015” mazo augsti attistito Eiropas valstu
indikatoriem

Avots: izveidojis autors, balstoties uz “GII 2015 %3

Tatad resurss, kur§ vienkarsi netiek izmantots. Cilvekkapitals attiecas uz ekonomiskas
izaugsmes intensivo faktoru, ko nosaka ar vadibas sistému, tehnologiju, inovaciju
izmantoSanas, razoSanas modernizacijas pilnveidoSanu un cilvéka kapitala kvalitates
paaugstinasanu. Sis resurss netiek pietiekami izmantots.

Peétijumi apstiprina faktu, ka Latvijas nacionalas konkur€tspgjas paaugstinasana nav
iesp€jama bez nacionalas inovacijas sisteémas izveidoSanas. Valsts nacionalas inovacijas
sist€tmas sadarbiga modela veidoSana prasis visu komponentu un savstarp€jo sakaru starp
nacionalas inovacijas sist€émas aktoriem izveértéSanu, parstrukturéSanu, racionalizaciju un
restrukturizaciju.

Jauna sistémas pieeja nacionalas inovaciju sistémas modela veidoSanai nem véra ka
nacionalas inovaciju sist€émas subjektu attistibas Itmena un to specifikas, ta ar valsts Ipatnibu
ietekmi uz inovaciju izmainu realizacijas procesu un jaunu institiitu generéSanu.

Pareja uz jauno paradigmu notiek paraleli ar ,,Cilvekkapitals”, ka galvena razoSanas
faktora, ka ar1 jebkuras valsts un pat atseviSska uznémuma galvenas vertibas parvertéSanu.
Pasreiz konkurence parvietojas no gatavo produktu jomas uz zinasanu, zinatnisko atklajumu
un augsto tehnologiju jomu.

Rodas informacijas sabiedriba un ekonomika, kas balstita uz zinaSanam. Galvenais
inovaciju generators un vienlaikus patérétajs, ka ari nacionalo inovaciju piegadatajs argjiem
tirgiem ir zinatnes ietilpigs bizness. Tada karta tieSi zinatnes ietilpigs bizness ir pamats
vairumam attistito valstu to nacionalajai konkur&tspgjai arejos tirgos.

83 Sastadijis autors, pamatojoties uz: Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global
Innovation Index 2015: Effective Innovation Policies for Development», p. 231.



3.2. Nacionalas inovacijas sistéemas sadarbiga modela izveide un Latvijas
inovaciju ekonomikas efektivitates noveértéjums

Misdienu ekonomikas, ka industrialas, ta ar1 inovaciju, attistibas un picauguma galvenais
intensivais faktors ir augstvértigs cilvekkapitals.®*
Autors modificé modeli, kas tika apskatits pirmaja nodala (sk. 1.6. att.).

PEST faktori

—'[ Likumdosana H Finansu sistéma l—‘
T T

irgus piedavajums
MOvacya

Cilvekn

faktors »

» Produktu tirgus
d (.inovaciia™)

Y

| Genericijas un izplatifanas sistéma

—_—_—— —
Tirgus pieprasfjums pé&c
[ Tekssja vide I inovaciias L—

| Makroekonomiska politikal

Argja vide

Plasas virsbuves”

3.3. att. Latvijas nacionalas inovacijas sistémas sadarbigais modelis
Avots: izveidojis autors, balstoties uz dazadiem avotiem

Te paradita spirale kodola veida trisstiira formata, kur savu poziciju ienem jauns faktors
— ,,Cilvekkapitals” (S4).

Autors piedava aprékinat So ekonomisko modeli un veikt valsts inovaciju attistibas
prognozi vid€ja termina perspektiva. Analizei tika izstradats Latvijas nacionalas inovacijas
sisttmas modela funkcioné$anas efektivitates noveértésanas algoritms (sk. 3.4. att.)

Ka redzams att€la, ieglito rezultatu analize notiek vairakos posmos: salidzino$as analizes
veikSana, regresivas analizes veikSana un Latvijas nacionalas inovaciasu sisttmas modela
vid&ja termina perspektivas prognoze.

Nacionalas inovaciju sistemas Raditaju sistemas
iespejamas attistibas raditajs| veido$ana

i +

Nacionilas inovaciju sistémas
efektivitates raditajs

S1 | Institati @ S, 81
S | Tzgiitiba un petijumi enosanus ’—‘ Zin.un tehnologiju produkcija | 3 S,
83 | Infrastruktiira @:@ s, S3
84 | Tirgus attistiba Sy
!
I

‘ Izlases veidosana ‘
| Izejas datu bazes veido$ana |

+

| Datu transformacija un normalizacija ‘

Aprekini par izlasi

H

| Tegiito rezultatu analize ‘

A ! v
|
| Rezultatu salidzino3a analize > Rezultatu regresijas analize ‘_’4‘ Videja termina perspektivas prognoze
. |

3.4. att. Latvijas nacionalas inovacijas sistemas modela funkcionéSanas
efektivitates novertésanas algoritms
Avots: izveidojis autors, balstoties uz dazadiem avotiem

8 Plagais  cilvekkapitala ~ jedziens ~ (UNDP,  WB, Competitiveness  etc). Pieejams:

http://www.lerc.ru/?part=articles&art=3&page=22 (skatits: 25.03.2016.).
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Metodikas pamata ir agregeto raditaju aprekins, kas lauj maksimali nemt véra faktorus,
kuri ietekme inovaciju ekonomikas efektivitati. Tap&c autors formulé piedavatas metodikas
galveno raditaju jédzienus. Inovaciju sist€émas efektivitati var definét ka inovaciju darbibas
rezultatu (IDR) raditaju attieciba pret inovaciju procesa funkciongSanai (IPF) iztérétajiem
resursiem. IPF sastava ietilpst septini agregéti subraditaji (Sn), kas parada stavokli: instititi,
izglitiba un pétijumi, infrastruktira, tirgus attistiba, biznesa attistiba, zinasanu un tehnologiju
produkcija, radosa produkcija. Katrs inovaciju procesa funkcionéSanas subraditajs parada ta
vai cita inovaciju ekonomikas institiita resursu iesp&jas, jo katra institiita galvenais uzdevums
ir atbilsto8a resursu veida akumuléSana, lai inovaciju ekonomikas apstaklos to izmantotu
visefektivak. Inovaciju procesa funkciongSanas raditajs (IPF) parada, kadi inovaciju darbibas
rezultati tika sasniegti, izmantojot esoSos resursus. IPF sastava ietilpst Cetri agregétie
subraditaji, kas raksturo Latvijas nacionalas inovaciju sist€mas rezultatus.

Autors izveido Sai metodikai matematisko modeli. Ta, nacionalas inovaciju metodikas
efektivitates koeficients (NIMEK) pret inovaciju procesa funkcionésanas (IPF) raditaju tiek
aprékinats péc formulas:

IDR
NIMEK = ——
IPF (3.1)65

Turklat, ja NIMEK > 0,5, tad resursi, kas ir ekonomiskas sist€émas riciba, tick izmantoti
efektivi. Ja NIMEK = 0,5, tad eso$o resursu izmantoSanas efektivitate ir nulle, tatad var runat
par to, ka inovaciju sist€éma funkciong uz vienkarSas atrazoSanas principa. Ja NIMEK < 0,5,
tad resursi tiek izmantoti neefektivi.

Noteiktie kritériji kalpo par pamatu valsts izlases veidoSanai talakai analizei.

- & Instititi
= =
H =
g =
2 5 || Cilveka kapitals un p&tijumi
z 2
e
= _
B a El | | Infrastruktara
25 &~
= z E
. — =
Ekonomika =g e 2 || Tirgus attistiba
=83 o=
g g g
. o E
Bizness - 7 = ] Biznesa attistiba
g 2
- = = v, P 0
Zinatne 1 E{. =) 1 Zinasanu un tehnologijas produkcija
g %
Cilveka kapitals || = E] Rado$a produkcija
2 =
NIMEK <0,5 NIMEK = 0.5
. oo Nacionalas inovaciju metodikas ekonomikas efektivitate
eku];]::u[];ﬁa‘ginada efektivitates koeficients (NIMEK) ir nulle

NIMEK >0.5
ekonomika strada
efektivi

3.5. att. Nacionalas inovaciju ekonomikas efektivitates noverteSanas vispareja
shéema (NIMEK)
Avots: izveidojis autors, balstoties uz dazadiem avotiem

Autors apskata detalizétak nacionalas inovaciju ekonomikas koeficienta (NIMEK)
apreékinasanas posmus:

1. solis. Pirmaja soli tiek analizéts raditaju (indikatoru) sastavs, kas tiek piedavats
ieklauSanai Latvijas NIS modelr.

8 Avots: formulu izveidojis autors, balstoties uz dazadiem avotiem
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Lai nodro$inatu modela stabilitati un izvairitos no ta ,,parslodzes” ar lieku raditaju skaitu,
vera tiek nemti galvenie indikatori un tajos ietilpstosie ,,Globala inovaciju indeksa 2017
subraditaji, kas tika noteikti §1 darba otraja nodala.

2. solis. Otraja soli tiek aprékinati subraditaji, kas ietilpst raditaju IPF un IDR sastava.
Pavisam ir 11 raditaji: institiita subraditajs (Si inst), izglitibas un p€tijumu subraditajs (Si
R&D), infrastruktiiras subraditajs (Si inf), tirgus attistibas subraditajs (Si mar), biznesa
subraditajs (Si bus), zinaSanu un tehnologiju subraditajs (Sj sc), radoSo produkciju subraditajs
(Si cre) un ekonomikas subraditajs (Sj ec), biznesa subraditajs (Sj bus), zinatnes subraditajs (Sj
sc), cilveka kapitala subraditajs (Sj hc).

Inovaciju procesa funkcion&$anas (Si) subraditaji un inovaciju darbibas rezultatu
subraditaji (Sj) tiek aprékinati atseviska raditaju bloka un parada ekonomiskas sist€mas resursu
potencialu un tas rezultativitati. Si un Sj veértiba aprékina uz statistikas datu pamata, ko sniedz
Globalais inovaciju indekss par 2017. gadu.

Globalais inovaciju indekss tika izvelets tapéc, ka visiem raditdjiem ir vienadas
dimensijas. Tap&c nav nepiecieSams dot raditajus (indikatorus) no absoliitajam veértibam pret
svertajam vertibam. Galvenokart tiek nemti raditaji ar novert€jumu no 0 lidz 100, kas sniegti
Globala inovaciju indeksa parskata par 2017. gadu.

3. solis. Tresaja soli tiek aprékinatas gala veértibas raditajiem IPF un IDR. Vértibas IPF
un IDR tiek atrastas ka svérta ietilpstoso subraditaju summa.

IPF = Y
i=1 (32)66

Kur:

IPF — inovaciju procesa funkcionéSana

IDR - inovaciju darbibas rezultats

Ki un Kj — raditaju skaits, kas tiek izmantots attieciga subraditaja aprékinasanai

Si un Sj — subraditajs, kas ietilpst atbilstosi IPF un IDR sastava

100 — pastavigs lielums (const)

Tada karta:

_ (T18+80.7480.6) (S2.6+34.9+117) (68.3+35.3+48.4) (44.5+26+86.7) (41.6+40.4+32.7) (18+53,6+33) (50.3+45.5+39.2)
100 100 100 100 100 100 100
Raditajam IPF ir svértais koeficients ~ 9,96. Tagad jaatrod IDR ka rezultats (ka datu

produkcija).

IPF

= 9,957

(77,7+50,6) Jr(52,4+3 8,2) N (34’9+46’3)+ 33,1
100 100 100 100

4. solis. Ceturtaja sol1 notiek nacionalas inovaciju ekonomikas efektivitates koeficienta
(NIMEK) aprékinasana péc formulas 3.1.
IDR
NIMEK = = 3,332 = 0,3346
IPF 9.957

Nacionalas inovaciju ekonomikas efektivitates koeficients bija ~ 0,335. Tagad,
izmantojot piesaisti pie 1, var parliecinosi apgalvot, ka pasreizgja attistibas posma Latvijas
inovaciju darbiba nav attistita un ekonomika strada neefektivi, jo 0,335<0,5.

Izmantojot doto metodiku, autors izanaliz€ raditajus no 2013. g. Iidz 2017. g. (sk. 3.1.
tabulu), jo tas ir piecu gadu periods un ir pieejami visi dati no 2013. gada. (Pirmais izdevums

IDR =

= 3,332

8 Avots: formulu izveidojis autors, balstoties uz dazadiem avotiem.
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iznaca 2007. gada un taja visu raditaju nav).

Nacionalas inovaciju ekonomikas efektivitate 2013. g.—2017 .g.

Avots: tabulu izveidojis autors, balstoties uz dazadiem avotiem

Gadi 2013 2014 2015 2016 2017
NIMEK | 0,3490 | 0,3347 | 0,3352 | 0,3340 | 0,3346
Tagad — grafiski.
0,3550
0,3500 O35
0,3450
0,3400 0,3347
0,3350 ’ 0,3352 0,3340
0,3300
0,3250
2013 2014 2015 2016

3.1. tabula

0,3346

2017

3.6. att. Nacionalas inovaciju ekonomikas efektivitate 2013 .g.—2017. g.

Avots: izveidojis autors, balstoties uz dazadiem avotiem

Autors izveido linearu viena faktora regresijas modeli un ta uzticamibas koridoru piecu
gadu prognozei Iidz 2022. gadam.

Regresijas modelis
Avots: ziméjumu izveidojis autors, balstoties uz dazadiem avotiem

3.2. tabula

Sakotngjie dati Linearais trends
Gads, X NIMEK, Y | Y(X) Svx t\gg(()f) Y (X)+Sv(x)
2013 0,35 0,34 0,01 [0,32 |0,36
2014 0,33 0,34 0,01 [0,32 |0,36
2015 0,34 0,34 0,01 [0,32 |0,36
2016 0,33 0,33 0,01 0,32 |0,35
2017 0,33 0,33 0,01 |0,31 |0,35
2018 0,33 0,01 {030 |0,35
2019 0,33 0,01 {0,30 |0,35
2020 0,32 0,01 {0,29 |0,35
2021 0,32 0,01 {[0,28 | 0,36
2022 0,32 0,01 |0,28 |0,36

Linearas regresijas hipoteze

Datu skaits NIMEK (V) dots no 2013. g. lidz 2017. gadam, prognoze tiks veikta lidz
2020. gadam, piecu gadu periodam (prognoze).

Veidojot linearo regresiju, tiek parbaudita nulles hipotéze par to, ka regresijas linijas
generalais stiira koeficients  ir vienads ar nulli. Ja Iinijas sttira koeficients ir vienads ar nulli,
starp X un y nav linearas attiecibas: x izmaina neietekmé y. Nulles hipotezes testéSanai par to,
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ka patiesais stiira koeficients B ir vienads ar nulli, var lietot §adu algoritmu: izrékinat kritérija

bISE(b)

.. . . _ . fa—21, - —
statistiku, kas vienada ar attiecibu , kas paklauta t= sadalei ar "~ =! brivibas

SE(b)-

pakapém, kur ir koeficienta - standarta klada.

> (x=xzly-7)
'-IJ: . ] ]

Z x—x|

(33) 67
SE(b)= —
lx—xf
(3.4)%
p Z ly-T 3
Fpgr = W:
e -Atlikumu dispersijas novertéjums (3.5)
Parasti, ja sasniegtais vertibas ltmenis ir P<0.05, pules hipotéze tiek atcelta.
Var aprékinat 95% uzticamibas intervalu generalajam stiira koeficientam B
btt,SE(b],
e (367

—7]
kur fes™ procentu punkts ¢~ sadali$anai ar brivibas pakapem =2}, kas dod divpusgja
kritérija ticamibu 0.05.
Tas ir intervals, kas satur generalo stiira koeficientu ar ticamibu 95%.
3.3. tabula
Aprakstosa statistika
Avots.: autora veiktie aprékini, pamatojoties uz SPSS statistiku

Apzim&jums Parametrs Vertiba
N Sakotn&jo vertibu skaits 5
Xep X vidgja vertiba 2015
P Uzticamibas varbiitiba 95%
t Stjudenta kritérijs 3,182

Un ta, sakotngjo vertibu skaits 5. Vidg€jais aritmétiskais, ko ieglst, saskaitot visas
vertibas un o summu dalot ar veértibu skaitu komplekta. Aprékini veikti ar algebriskas formulas
palidzibu. Formula noveérojuma vidg&ja aritmé&tiska aprékinasanai:

A=X1+Xz+...+Xn)/n 37"

Mainiga n noveérojumu komplektu X var paradit ka x1, Xz, X3, ..., Xn.

7 Formula vidgja aritmétiska novérojuma noteikSanai. Pieejams: http://wwwv.statistica.ru/theory/osnovy-

lineynoy-regressii/ (skatits: 25.03.2016.).

% Formula vid&ja aritmetiska novérojuma noteikSanai. Pieejams: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (skatits: 25.03.2016.).

% Formula vid&ja aritmetiska novérojuma noteikSanai. Pieejams: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (skatits: 25.04.2017.).

0 Formula vid&ja aritmetiska novérojuma noteikSanai. Pieejams: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (skatits: 25.04.2017.).

I Formula videja aritmétiska novérojuma aprékinaSanai. Pieejams: http://www.statistica.ru/local-
portals/medicine/osnovnye-statistiki-i-t-kriteriy-styudenta/ (skatits: 25.04.2017.).
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Izejot no ta, vid§jais aritméetiskais noveérojums bis 2015.gads.
Lai salidzinatu vidgjos lielumus Stjudenta t-kriterijs tiek aprékinats pec sekojosas
formulas:

M — A

I
\/ My + M3 (3.8) ™2
Kur:

M — pirmas salidzinamas kopas (grupas) vidgjais aritmétiskais

M: — otras salidzinamas kopas (grupas) vid€jais aritmétiskais

M1 — pirma vid€ja aritméetiska videja kluda

M2 — otra vidgja aritm&tiska vid&ja kluda

legiito Stjiidenta t-kritérija vértibu ir pareizi jainterpreté. Sim nolikam jazina p&tamo
skaitu katra grupa (n1 un n). Tiek atrasts f brivibas pakapju skaits pec §adas formulas: ™
f=(M1+ny)-2 (3.9

Pec tam tiek noteikta Stjidenta t-krit€rija kritiska vertiba nepiecieSamajam véertibas
Iimenis (piem&ram, p=0,05) un pie dota f brivibas pakapju skaita péc tabulas.”

Visiem sakotngjiem Stjiidenta t-kritérija datiem ir normals sadalijums. Stjiidenta kriterijs
ir 3,182, pie vertibu Iimeniem o =0,05. Ta ka aprekinata kriterija vertiba ir lielaka par kritisko,
tiek secinats, ka vérojamas atskiribas ir statistiski nozimigas (vertibas Iimenis ir 3,182>0,05).

3.4. tabula
Regresijas statistika |
Avots: autora veiktie aprékini, pamatojoties uz SPSS statistiku

ApzZim&jums Parametrs Vertiba
a Koeficients pie X -0,003
Sea Noslieces standarta kliida 0,002
R? Determinacijas koeficients 0,524
F F-statistika 3,304
Ssreg Kvadratu regresijas summa 0,000
b Pastavigais b 6,276
Seb Novirzes standarta kluda 3,267
Sy Novertgjuma Y standarta klida 0,005
df Brivibas pakapju skaits 3
Ssresid Kvadratu atlikuma summa 0,000

Regresijas (noslieces) standarta kltida tiek apskatita ka standarta noveérojumu izkliedes
meérs, salidzinot ar modelétajam vertibam. Regresijas standarta kliida tiek aprékinata ka
kvadratsakne no nenovirzitas regresijas dispersijas novert§juma:

n L, B0
Zizl(}'i—}':’ - E?:l(x:‘_f)z !

==

=

GF=vog*=

1
-2 (3.10) 7

Kur:
n — kopgjais noveérojumu skaits,

¥i _ novérojama mainiga vértibas,

*i _ paskaidrojo$a mainiga vértibas,

2 Formula vidgja aritmétiska novérojuma aprekinasanai. Pieejams: http://medstatistic.ru/theory/t cryteria.html

(skatits: 25.04.2017.).

8 Formula vidgja aritmétiska novérojuma aprékinasanai. Pieejams: http://medstatistic.ru/theory/t cryteria.html
(skatits: 25.04.2017.).
4 Formula vidgja aritmétiska novérojuma aprekinasanai. Pieejams: http://medstatistic.ru/theory/t cryteria.html

(skatits: 25.04.2017.).
£ Formula vidgja aritmétiska noverojuma aprekinasanai.
https://university.prognoz.ru/biu/ru/CrannaprHas_omudka_perpeccuu (skatits: 25.04.2017.).

Pieejams:
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— p€tama mainiga vid€ja vertiba izlase,

:, =)

— paskaidrojo$a mainiga vidg€ja vertiba izlasg;

=
=

o

— nenovirzitais regresijas dispersijas novertgjums.

ST pétijuma gadijuma Sea = 0,002, bet, ka zinams, jo mazaka ir regresijas standarta
kludas vértiba, jo modela kvalitate ir augstaka. Standarta kliida parada katra komponenta
ieguldijumu kopgja statistiskaja kluda.

Determinacijas koeficients — vél viens pielagoSanas kvalitates raditajs. 0 < R? <1, jo
tuvak R2 pie 1, jo labaks regresijas vienadojums (t.i. pielagosanas kvalitate). No 3.4 tabulas R?
= 0,524, tatad atkariba ir vid€ja, kur faktors x paskaidro 52,4 % atkarigd mainiga y, tatad,
atkariga mainiga faktisko vertibu novirze no aprékinatajam ir neliela, un pielagosanas kvalitate
ir normala. Fisera statistika (F-statistika) tiek pielietota modela vertibas noveértésanai kopuma.

Tiek izvirzita hipotcze Ho par visu modela koeficientu nenozimibu (koeficienti pie visiem
regresoriem ir nulle). STs hipotézes novertésanai lieto $ada veida F-statistiku:
R* n—-k—-1

1—R? kT (3.11)
Kur:
R™_ determinacijas koeficients,
n — novérojumu skaits,
k — paskaidrojo$o mainigo skaits ( regresijas vienadojuma parametru skaits bez briva locekla).
Pec §is formulas aprékinata F-statistikas vertiba tiek salidzinata ar FiSera kritérija
kritisko vertibu no Figera sadalfjuma tabulas: '’

Fi_(kkn—k—1)
Kur:

@ _ vertibas limenis,

= v, =n—k-—1  __ .
vy =k V2 - brivibas limeni.

Salidzinasanas rezultata izradas, ka Saja gadijuma F=3,304, pie uzdota vértibas Iimena
a=0,05, hipotéze par modela vertibu kopuma tiek noliegta (3,304 < 7,81). Jo lielaka atkapju
kvadratu regresiju summa (vai ari jo mazaka atlikusi summa), jo labak regresijas vienadojums
aproksimé sakotng€jo punktu makoni. Miisu gadijuma atlikusi summa ir 0%. Tatad regresijas
vienadojums loti specigi aproksimé sakotngjo punktu makoni. Novirzes standarta kluda ir
3,267 un novértgjuma standarta klida ir 0,005. ST statistika ir novérojamo vértibu izkliedes
mers attieciba pret regresijas taisni.

F =

(3.12)

—_—— — - YXISY )
— — — - YOS )

cssmssacd- 2] e

a

20130 1420 1520 1620 17R0 1apo 19202020 2oz
— — —  Y{H-SY ) j0.32)0. 3210, 32 0. 32|0.31)0.30|0. 30| 0.29)0. 28| 0. 28
— — —  Y0eSY 0 o,36(0, 360, 36 [0,35(0, 350,350, 35| 0,350, 36| 0, 36
e 0,340,340, 34 |0, 330, 3af0,33)a, 33f0.32f0, 320, 32|
Ko, T 0,:35)0, 33j0, 34 |0, 33| 0, 33|

3.7. att. Latvijas nacionalas inovaciju ekonomikas efektivitates linearas prognozes
un uzticamibas koridora koeficienta grafiks
Avots: autora veiktie aprékini, pamatojoties uz SPSS statistiku

6 Formula vidgja aritmétiska novérojuma aprekinasanai. Pieejams:
https://university.prognoz.ru/biuv/ruCratuctuka ®Pumepa (skatits: 25.04.2017.).
m Formula vidgja aritmétiska noverojuma aprekinasanai. Pieejams:

https://university.prognoz.ru/biv/ruCraructika_®umepa (skatits: 25.04.2017.).
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Brivibas pakapju skaits ir 3 — tas ir vertibu skaits statistikas galigaja aprékina, kas spgj
variet. Citiem vardiem, brivibas pakapju skaits parada vektora dimensiju no dazadiem
lielumiem, ,,brivo” pakapju skaitu, kas nepieciesSams, lai pilniba noteiktu vektoru.

Ta ka viena no apriori hipotézém ir par sakaribu starp uzdotajiem mainigajiem, tad tas
tiek parbaudits atbilstoSas izkliedes diagrammas grafika.

Izkliedes diagramma parada redzamu negativu korelaciju starp diviem mainigajiem. Taja
ir paradits arT 95% uzticamibas intervals regresijas linijai, t.i., ar 95% varbutibu regresijas linija
iet starp divam punktetam Itkném, un Latvijai prognoze nav apmierinos$a. Lidz 2020. gadam
NIMEK vari€ no 0,32 lidz 0,33. Ja jastrada tajos paSos apstaklos, Latvija nebis nacionalas
inovacijas sisteémas attistibas un, ka sekas, pietickami neattistisies ekonomika kopuma,
iespejams tikai neliels pieaugums.

Tapéc autors piedava palielinat indikatoru ,,Cilvékkapitals un p&tijumi” tr1s reizes un
parliecinaties, ka cilvékapitals un petijumi ilgtermina perspektiva novedis Latviju pie inovaciju
ekonomikas. Pirmkart, japalielina izdevumi izglitibai un R&D % no IKP. Ja pienem, ka
cilveékkapitala un pétijumu indikators 2018. gada pieaug no 33,1 [idz 99,3, izejot no ta NIMEK
jau nebts ka 2017. gada 0,3346, bet 2018. gada klus 0,4011. Analogiski tiek izveidots linearais
viena faktora regresijas modelis un noteikts ta uzticamibas intervals.

3.5 .tabula
Regresijas statistika 11
Avots: autora veiktie aprékini, pamatojoties uz SPSS statistiku

ApzZim&jums Parametrs Vertiba
a Koeficients pie X 0,007
Sea Noslieces standarta kliida 0,006
R? Determinacijas koeficients 0,271
F F-statistika 1,487
Ssreg Kvadratu regresijas summa 0,001
b Pastavigais b -14,552
Seb Novirzes standarta klada 12,221
Sy Novertgjuma Y standarta klida 0,025
df Brivibas pakapju skaits 3
Ssresid Kvadratu atlikuma summa 0,003

Aprakstosa statistika ir $ada: sakotn&jo veértibu skaits 6, videja X vertiba = 2016. gads,
uzticamibas varbiitiba 95% un Stjtidenta kriterijs 3,182. Talak tiek iegiita regresijas statistika

(sk. 3.8. att.).

a

——— Y{HSY )

Tivesivem (K a2, Y)

201312014

a0 15020 1620 1720 18[0 18[00 206 [2022]

— — —  YEYR) |a,23(0,25

0,25 |0, 260, 270,27 [0, 260,26 0,250, 24

— — —  YEY() [0,43(0, £3,

0,43 (0, £4|0,45|0,47 (0, 28(0, 50 0,53 |0, 55
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10,34 |0, 35(0, 36|0,37 [0, 37]0,38 10,330, 40
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0,340, 33(0, 33|10, 40

3.8. att. Latvijas nacionalas inovaciju ekonomikas efektivitates linearas prognozes un
uzticamibas koridora koeficienta grafiks
Avots: autora veiktie aprékini, pamatojoties uz SPSS statistiku
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Izejot no aprekina, redzams, ka tikai palielinot vienu raditaju — cilvekkapitals un p&tijumi,

Latvija katru gadu kapinas NIMEK par 0,01 (sk. 3.9. att.).

ekonomikas sakuma robeza biis 2032. gada, sakot no 2033. gada ekonomika klis inovativa

0,60 0,51
0,50 0,46

0,40

0,33 037
0,30
0,20
0,10
0,00
IO SR U S R R R R

3.9. att. Latvijas nacionalas inovaciju ekonomikas efektivitates linearas prognozes
grafiks Iidz 2032. gadam
Avots: autora veiktie aprekini, pamatojoties uz SPSS statistiku

Ar1 2028. gada tiks nonakts tuvu koeficientam 0,5, kad efektivitate biis nulle. Inovaciju

(NIMEK = 0,51) un stradas efektivi (jo 0,51>0,5).
3. nodalas kopsavilkums

1.

Petijumi apstiprina faktu, ka Latvijas nacionalas konkurétspgjas palielinasana nav
iesp&jama bez valsts inovacijas sisteémas izveides. Lai izveidotu sadarbigas nacionalas
inovacijas sisttmas modeli, nepiecieSams  parstrukturét un racionaliz€t visas
sastavdalas un valsts inovacijas sist€mas dalibnieku savstarpg&jas attiecibas.

Tiek apsvérta jauna sistemiska pieeja nacionalas inovacijas sist€mas modela

veidoSanai, kura nemta veéra gan valsts inovacijas sistémas objektu attistibas [imena,
gan to specifikas ietekme, ka art valsts iezimes inovacijas izmainu ievieSanas procesa
un jaunu institiciju radiSana.

Konceptuala pieeja Latvijas nacionalas inovacijas sistémas modela izveidei un attistibai
tiek rasta, pamatojoties uz mazo ES valstu pieredzi, sistematizgjot Globalas inovacijas

indeksa raditajus. Lai izveidotu Latvijas nacionalas inovacijas sistémas modeli, tika

izmantota ,,Cetrkarsas spirales” / quadruple helix koncepcija, ievieSot ceturto integralo

raditaju — “cilvékkapitals”, kas ieprieks izmantotaja koncepcija (triad — triple helix) ka

vertéSanas kritérijs tika ignoréts. Pamatojoties uz mazo ES valstu pieredzi,

sistematiz&jot un generéjot Globalas inovacijas indeksa raditajus, tika identificétas ari

galvenas iesp€jas veidot Latvijas NIS modeli.
Tika uzbuvets Latvijas nacionalas inovacijas sistémas ekonomiski matematiskais
modelis, kas raksturo valsts ekonomikas funkcioné€Sanu un sekmé& turpmako

ekonomisko izaugsmi, izvertg§jot inovativo izaugsmes faktoru ieguldijumu un

pamatojoties uz izstradato algoritmu un Globalo inovaciju indeksu.

Ir aprékinats ekonomiskais modelis un veikta valsts inovativas attistibas prognoze
videja termina. Analizei tika izstradats algoritms, lai noveért€tu inovacijas sist€mas
modela sniegumu Latvija. Scatterplot paradija skaidru negativu korelaciju, un Latvijas

perspektivas ir neapmierinoSas (Enie svarstas no 0,32 Iidz 0,33, lidz 2022. gadam). Ja
netiks mainiti nosacijumi inovaciju straujakai un efektivakai ievieSanai, Latvija

nenotiks valsts inovacijas sistémas attistiba, un lidz ar to bremzg&sies ekonomikas
attistiba, ir iesp&jama tikai neliela izaugsme.
Lai uzlabotu NIS modeli, raditajs ,,cilvekkapitals” tika palielinats 3 reizes (picaugums

galvenokart javeic izglitibas izdevumos un pétniecibas un attistibas izdevumos % no IKP).
Pozitiva perspektiva ilgtermina saskatama tikai 2032. gada, un no 2033. gada ekonomika klus
inovativa (Kenie = 0,51) un darbosies efektivi (kop$ 0,51> 0,5). Ta rezultata cilvékkapitals
ilgtermina panaks Latvija inovativu ekonomiku.
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SECINAJUMI UN PRIEKSLIKUMI

Apkopojot promocijas darba rezultatus, ir izdariti secinajumi un izvirziti priekSlikumi.

1.

10.

11.

Analizgjot valsts inovacijas sistémas koncepcijas genézi (jédziena veidoSanas un
attistibas posmi) NIS koncepcijas posmu analize un darba izdaritie secinajumi lava
pamatot logisko pareju uz musdienigu un sarezgitaku teoriju, kas dod iesp&ju jauna
veida izvertet tradicionalos avotus pasaules ekonomikas konkurétspé&jas palielinasanai.
Analizgjot dazadu autoru petijumus , autors izstradaja shému, kas parada galvenos NIS
koncepcijas pétniekus no 18. gadsimta Iidz miisdienam, ka ar1 tika izveidots Tss
ekskurss NIS koncepcijas attistibas vesturé, kas sastav no 4 galvenajiem posmiem:
koncepcijas tapSanas posms, koncepcijas izplatiS8anas un genéze akadémiskas un
politiskas aprindas, koncepcijas ,,diskusiju” attistibas posms.

NIS koncepcijas sist€mas aspekts tika strukturéts, detalizeti apskatits un ietver Sadus
elementus: inovacija, sistéma, nacionala sistéma, nacionala inovaciju sisttma un NIS
koncepcijas radiSana. Saskana ar analizi inovaciju sistéma sastav no elementiem un
saikném, kas sadarbojas jauna, ekonomiski noderigu zinasanu razosanas, izplatiSanas
un lietoSanas procesa; ka arT nacionala sist€ma sevi ieklauj elementus un attieksmi,
atrodas vai nu iekSpus€, vai nacionalas valsts robezas.

Autora rekomend&ta definicija — inovacija ir paradiba, kura saistita ar speku izpausmes
procesu, kas radies ar sadarbibas palidzibu”. legiitas sintétiskas definicijas pamata ir
pieci atslégas elementi: paradiba, process, izpausme, speks un sadarbiba.

Petijums par NIS teoretiskajiem jédzieniem lava noteikt, ka tikai cilveékkapitals tieSi
ietekm@ citu inovaciju resursu kvalitati un kvantitati, kas galu gala palielina valsts
inovacijas sistémas potencialu.

Apskatot NIS struktiiras teorétiskos un metodologiskos aspektus, autors konstatgjis, ka
lielako uzmanibu pelna pieejas, ko 80. gados vienlaikus izstradaja virkne ekonomikas
zinatnieku: R. Nelsons, K. Frimens, D. Niosi un B. A. Lundvalls.

Rasta nacionalas inovacijas sisttmas modela struktiira un formul@ti ieteikumi tas
veidoSanai. Analizgjot valsts inovacijas sistemas modela teoretiskos aspektus, autors
iepazistindja ar valsts nacionalas inovacijas sistémas modela strukttiru, kas nakotné laus
precizak formulét NIS attistibas diagnostikas un stimuléSanas metodes.

Autora jaunais teorétiskais NIS modelis, pamatojoties uz B. A. Lundvalla macibam, kas
veiksmigi aprobétas Danija, dod pamatojumu kvalitativam izmainam valsts (regiona)
ekonomika, tas konkurétsp&ja iekseja un argja tirgii. Tas savukart ir stimuls radit
iekSejos apstaklus, lai rastos jaunas nozares ar minimalam razoSanas izmaksam un
augstu produktivitati, jaunas darbavietas un valsts iedzivotaju dzives Iimena
paaugstinaSanas ilgtermina. Savienojot ekonomikas politiku, zinatni un biznesu,
sakartojot prioritates un nemot véra salidzino8as prieksrocibas, var radit péc biitibas
jaunu konkur€tsp€jigu un inovativu valsts ekonomiku, atmetot deklarativu pieeju.

NIS modela limena un attistibas apstaklu analizei nepiecieSams indikatoru raditaju
komplekss. PaSlaik raditaji ir skaitami simtos, tapéc autors izvélgjas izmantot
indikatorus un raditajus, kas ir likti pamata Globalaja inovaciju indeksa (GII).
P&tijuma par nacionalas inovacijas sist€mas izveidi un attistibu ES valstis tiek pieradits,
ka Eiropas valstu nacionalais indikators ievérojami atskiras, nosakot mérkus un to
istenoSanas sasniegumus. Kopa ir jarisina finanSu probléma un japieskir lidzekli
pétniecibai un inovacijai. Lai izveidotu un attistitu valstu inovacijas sisteémas ES, ir
javeido cieSaka saikne starp valstu instrumentiem, uznémeéjdarbibas iniciativam un visu
Eiropu aptvero$ajam programmam. Tas arT palidzes Latvijai virzities no pieticigo
inovatoru grupas uz meéreniem inovatoriem un vél talak.

Apvienojot visus petijumu virzienus mazo augsti attistito valstu izdaliSana, autors dod
savu definiciju. Mazas augsti attistitas Eiropas valstis — tas ir Eiropas valstis ar mazak



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

neka 10 milj. iedzivotaju, kur ir izveidota strikti specializéta ekonomika ar lielu dalu
zinatnes ietilpigam nozarém un kuram ir pasi augstakie ekonomiskas izaugsmes tempi.
Galvena mazo augsti attistito Eiropas valstu nacionalo inovacijas sist€ému Ipatniba ir
seviski augstais fundamentalas zinatnes, ko parsvara finans€ valsts, [Tmenis. Tadas
valstis ka Sveice, Zviedrija, Somija, Danija un Norvégija ir visa pasaulé pazistamas
universitates, kas ripigi izv€las pétijumu virzienus, kurus §is universitates tiesam ir
sp&jigas uzturét pasaules [iment.

Ekosistémas pieeja valsts inovacijas sist€émas veidosana tika raksturota, izmantojot
"triple helix" koncepciju. Ir pieradits, ka, plasi izmantojot informacijas un
komunikacijas tehnologijas, inovacijas klust interaktivas, un ekonomika piesaista
jaunus izaugsmes un attistibas avotus visdazadakas sabiedribas grupas, sabiedriba
kopuma.

Jauna tendence inovaciju tikla modelt tika nemta véra, to kopigi izveido ar dazadu tikla
kopienu dalibniekiem, kas iesaistas sadarbibas inovaciju attiecibas un konkrétas
ekosistemas izveid€ (sadarbibas inovaciju tikli).

,» L1iskarsas spirales” pieeja tiek uzskatita par universalu un atbilstosu sadarbigajam
modelim, jo ta veido jebkura limena sarezgitu nelinedaru sistému pasSattistibas
mehanismu, kas balstas uz tris atslégas apakssistemu savstarp&ju sadarbibu. Aizstajot
tradicionalo vadibas mehanismu ar hierarhijas centra lidzdalibu, §is modelis piedava
inovativu institucionalo uzbiivi. Pateicoties nepartrauktai valsts, zinatnes un biznesa
sadarbibai, sistéma tiek uzkratas jaunas zinasanas, kas komunikacijas gaita izplatas
starp visiem ekonomiskiem agentiem un piedod sistémai viengabalainibu un dinamisku
noturibu.

Teorgtiski ir pieradits, ka "triple helix" pieeja nacionalas inovacijas sistémas sadarbiga
modela izveid€ ne vienmér ir pietickama. Var bt ceturtais elements NIS attistibai —
cilveékkapitals.

Socialo sakaru horizontala organizacija nodroSina Skandinavijas ekonomikam
inovaciju un konkurences prieksrocibas, bet méginajumi paklaut sarezgitas socialas
sistémas hierarhiskas subordinacijas reZimam, tiesi otradi, grauj ekonomisko izaugsmi,
radot savstarpgjas informacijas nepietickamibu un entropijas pieaugumu dalibnieku
uzvediba. TieSi tada situacija, kas draud ar ekonomikas stagnaciju, izveidojusies
misdienu Latvija.

Veikta Latvijas inovacijas sist€émas stipro un vajo pusu analize, ka ar1 iesp&ju un draudu
izvertesSana tas attistiba (SVID /SWOT analize). Analize atklaj galvenas problémas:
valsts inovacijas sistémas nepilnibas un NIS modela trikumu. Sis aspekts Latvijai ir
loti svarigs, jo labvéligu apstaklu radiSana valst var dot spécigu stimulu ekonomikas
attistibai, kas balstita uz zinaSanam un inovacijam. Inovativa attistiba kliist par galveno
veidu, ka panakt ekonomisko izaugsmi un palielinat konkurétsp&ju visas ES valstis. Tas
veicina jaunu nozaru rasanos, zemakas razo$anas izmaksas un augstaku produktivitati,
ekonomisko izaugsmi ilgtermina, jaunu darbavietu radiSanu u.c.

Petijumi apstiprina faktu, ka Latvijas nacionalas konkurétsp&jas palielinaSana nav
iespgjama bez valsts inovacijas sisteémas izveides. Lai izveidotu sadarbigas valsts
inovacijas sistémas modeli, nepiecieSams parstrukturét un racionaliz€t visas sastavdalas
un valsts inovacijas sist€mas dalibnieku savstarpgjas attiecibas.

Tiek apsvérta jauna sistémiska pieeja nacionalas inovacijas sist€émas modela
veidoSanai, kura nemta véra gan valsts inovacijas sist€tmas objektu attistibas limena,
gan to specifikas ietekme, ka ar1 valsts iezimes parmainam inovacijas ievieSanas
procesa un jaunu institiiciju radiSana.

Konceptuala pieeja Latvijas nacionalas inovacijas sist€mas modela izveidei un attistibai
tiek rasta, pamatojoties uz mazo ES valstu pieredzi, sistematiz€jot Globalas inovacijas
indeksa raditajus. Lai izveidotu Latvijas nacionalas inovacijas sisttmas modeli, tika
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izmatota ,Cetrkar$as spirales” pieeja, ievieSot ceturto integralo raditaju -
“cilvékkapitals” — ka ieprieks¢ja pieeja (triad — triple helix) ignoréto integréto
vert€Sanas krit€riju. Pamatojoties uz mazo ES valstu pieredzi, sistematiz€jot un
genergjot Globalas inovacijas indeksa raditajus, tika identificétas arT galvenas iesp&jas
veidot Latvijas NIS modeli.

22. Pareja uz jauno paradigmu notiek paraléli ar ,cilvékkapitala” ka galvena razoSanas
faktora, ka ar1 jebkuras valsts un pat atseviSka uznémuma galvenas vertibas
parveértésanu. Pasreiz konkurence parvietojas no gatavo produktu jomas uz zinasanu,
zinatnisko atklajumu un augsto tehnologiju jomu. Rodas informacijas sabiedriba un
ekonomika, kas balstita uz zinasanam. Galvenais inovaciju generators un vienlaikus
pateérétajs, ka ar1 nacionalo inovaciju piegadatajs argjiem tirgiem ir zinatnes ietilpigs
bizness. Tadgjadi tiesi zinatnes ietilpigs bizness ir pamats vairumam attistito valstu to
nacionalajai konkurétspé&jai argjos tirgos.

23. Latvijas nacionalas inovacijas sistémas ekonomiski matematiskais modelis tika
izveidots, kas raksturo valsts ekonomikas funkcionéSanu un sekmé& turpmako
ekonomisko izaugsmi, izvertgjot inovativo izaugsmes faktoru ieguldijumu un
pamatojoties uz izstradato algoritmu un Globalo inovaciju indeksu.

24. Ir aprekinats ekonomiskais modelis un veikta valsts inovativas attistibas prognoze
vidéjam terminam. Analizei izstradats algoritms, lai noveértétu inovacijas sist€mas
modela sniegumu Latvija. Scatterplot parada skaidru negativu korelaciju, un Latvijas
perspektivas ir neapmierino$as (Enie svarstas no 0,32 lidz 0,33, lidz 2022. gadam).
Neradot inovaciju attistibai jaunus apstaklus, Latvija neblis nacionalas inovacijas
sistémas attistibas, ka rezultata netiks attistita ekonomika kopuma, pagaidam ir
iesp&jama tikai neliela izaugsme. Lai uzlabotu NIS modeli, cilvekkapitala raditajs tika
palielinats 3 reizes (picaugums galvenokart japieskir izglitibas izdevumiem un P&A /
R&D izdevumiem % no IKP). Pozitiva attistiba ilgtermina verojama tikai 2032. gada,
un no 2033. gada ekonomika klas inovativa (Kenie = 0,51), un ta darbosies efektivi
(kops 0,51> 0,5). Tadejadi cilvekkapitals ilgtermina novedis pie inovativas
ekonomikas.

Pettjuma rezultati apstiprina autora izvirzito hipotezi.

Hipoteze tika apstiprinata, Latvijas nacionalas inovacijas sistémas sadarbigd modela
izveide ir iesp&jama, pielietojot ekosistemas pieeju ,,triskarsas spirales” koncepcija, kas
apraksta ekonomisko agentu (valsts, bizness un zinatne) savstarp&jas saiknes sadarbiba ar jaunu
ceturto faktoru — ,,cilvékkapitals”.

Pamatojoties uz darba veikto analizi un izdaritajiem secinajumiem, autors izvirza

vairakus priekslikumus.

Pétijuma rezultata formulétie priekslikumi:

1. Latvijas Republikas Parresoru koordinacijas centram. Jauzlabo politika, kas attiecas uz
zinasanu krasanu un parnesi, ekonomikas sp&ju attistiSanu zinaSanu apguvé, inovaciju
pieprasijuma un izplatiSanos attistibu. Nemot véra inovaciju sarezgitibu, ir janodroSina
efektivaka koordinacija attieciba uz politikas pasakumu izstradi un istenoSanu $aja joma.
Vajadzetu apsvert iesp€ju izveidot ipasSus mehanismus un instrumentus, pamatojoties uz valsts
nacionalas inovacijas sistémas sadarbigo modeli, kas veicina attiecibu veidoSanu starp
inovativos procesos ieinteresétiem dalibniekiem.

2. Latvijas Republikas Ekonomikas ministrijai un Latvijas Republikas FinanSu
ministrijai. Stiprinat finanséSanas instrumentus, lai atbalstitu jauninajumus. Pirmkart, ir
jaapsver iespé&ja ieviest mehanismus dotaciju pieskirSanai, lai finans€tu pétniecibu un attistibu
inovacijas joma. Ir jaizveido instrumenti inovaciju projektu finans€sanai, kas stimul&tu saikni
starp ekonomiku un zinatni, starp uznémumiem abas jomas, kopa ar integralo raditaju —
“cilvékkapitals”, izmatojot ,,CetrkarSas spirales” pieeju, tostarp attistot publiska un privata
sektora partneribu.
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3. Latvijas Republikas Arlietu ministrijai. Jasekmé ilgtspéjiga Latvijas ekonomikas
izaugsme, valsts un regiona konkurétsp&ja starptautiskajos tirgos, jaiesaistas $ada veida
starptautiskas iniciativas. Papildu finans€jumu var piesaistit no starptautiskiem fondiem
regionalas attistibas, izglitibas, klimata un citas jomas. Javeicina sadarbiba starp valsts un
arvalstu pétniecibas un attistibas iestadém, tad€jadi attistot nacionalas inovacijas sistémas
sadarbigo modeli.

4. Latvijas Republikas Tieslietu ministrijai. Pienemt tiesibu aktus, kuru mérkis ir veicinat
intelektuala paSuma komercializaciju, centralizet un uzlabot inovaciju fondu parredzamibu. Ir
ar1 nepiecieSams attistit partneribu starp visiem dalibniekiem nacionalas inovacijas sist€mas
sadarbigas modeli (Pieméram: valsts un privata sektora). Sadas partneribas biitiba ir palielinat
inovativu projektu efektivitati, pamatojoties uz atbildibas pardaliSanu un dalu riska nodosanu
privatajam sektoram, kas efektivak izmantos resursus. Tas viss apstiprina nepiecieSamibu
pienemt likumu par Latvijas Republikas publisko un privato partneribu.

5. Latvijas Republikas Vides aizsardzibas un regionalas attistibas ministrijai. Lai Latvija
virzitos pa inovativas attistibas celu, jaizmanto izstradatais sadarbigais nacionalas inovacijas
sist€émas modelis. Vairak janem vera mazas augsti attistitas Eiropas valstu prakses inovativas
darbibas sekmét regionos.

6. Latvijas Republikas Izglitibas un zinatnes ministrijai. Izstradat inovativas ekosist€mas
stratégiju Latvijas attistibai, kas nodroSina atru un kvalitativu radoSo ideju parveidi par
inovativiem produktiem un pakalpojumiem. Straté€gijas ievieSanas rezultata pieaugs ienémumi
no intelektuala tpaSuma pardoSanas un izmantoSanas, palielinasies iekSzemes un arvalstu
investoru budZzeta finans€juma apjoms, palielinasies ieguldijumi nematerialajos aktivos no
kopgja kapitala ieguldijuma, palielinasies IKP zinatnes intensitate utt.

7. Latvijas Republikas Centralajai statistikas parvaldei. Japiedava aktualie dati
detalizétaka — industriju un apakSindustriju, k@ arT regionu — griezuma, kas ir ipasi svarigi
inovaciju pétnieciba. Jo datu kvalitate, uzticamiba un precizitate ir atkariga no analizes
rezultata iegiito secindjumu precizitates un objektivitates.

Visi Sie priekSlikumi un pasakumi, péc autora domam, dod iesp&ju piesaistit
investiciju resursus pétniecibas un attistibas joma, palielinat inovacijas potencialu,
tostarp zinasanu ietilpiga R&D Iimeni, inovaciju aktivitati un uznéméjdarbibas vienibu
konkuretspeju. Péc ekonomikas politikas, zinatnes un biznesa spéku apvienoSanas,
neatstajot novarta cilvékkapitala attistibu un nemot véra salidzinosas prieksrocibas, tiks
radita inovativa un konkurétspéjiga Latvijas ekonomika, nevis tikai deklarativa.
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ABSTRACT

The analysis of the basic concepts of modern economics (global network theory,
information, innovation economy, theories of knowledge economy, collaborative economics,
etc.) shows that most scientists have a consensus in this opinion: qualitative changes in the
post-industrial stage of development of society are connected with the transformation of
theoretical (scientific) knowledge. / transformation into a fundamental factor in accelerated
production and technological innovation. This is the result of an increase in the number of
people - knowledge carriers that have radically changed the nature of work in the economy.

The new paradigm of economic development is determined by the entrepreneurial
innovation activity, the level of commercialization of the products, the demand for science in
the understanding of the market - after the knowledge transfer. Researchers and entrepreneurs,
the innovators, have a leading role in generating profits in the economy. At the same time, at
the global level, the innovation economy is characterized by the dominant role of human
capital. It should be emphasized that the main criterion for success in the realization of
innovation potential is the efficiency of the National Innovation System (NIS) and
infrastructure construction, which in turn ensures the economy of the total economy in the
medium and long term  perspective. In other words, the rapid development of the new
economy, the growing interdependence between capital markets and new technologies, the
creation and use of knowledge, technology, products and services on a large scale determine
the role of NIS as an institutional basis for the development of national innovation.

The aim of the research is to use conceptual approaches to design and develop a
collaborative model of the Latvian National Innovation System.

The doctoral thesis consists of an introduction, three chapters, conclusion and bibliography.
The introduction justifies the topicality of the research topic, defines its objectives and tasks,
the subject and object, the hypothesis of the research, as well as the scientific novelty and
practical significance of the research.

The first chapter of the thesis explores theoretical approaches - concepts of the national
innovation system. The author analyzed the stages of formation and development of the
concept of national innovation system. Theories and modern trends of the concept of the
national innovation system have been studied. The structure of the national innovation system
model is shown and recommendations for its creation are offered.

The second chapter of the thesis assesses the development of innovation systems in the
European Union countries: the dynamics of innovation development in the European Union
countries has been studied. The peculiarities of the experience of small, highly developed
countries of the European Union have been explored by developing the model of the national
innovation system. Characterized by the ecosystem approach within the concept of "triple
helix" / triple helix in the collaboration of the national innovation system. In this chapter, the
author also presents an analysis and assessment of Latvia's economic situation after joining the
European Union. In the third chapter the main problems of innovation development in Latvia
are explored and conceptual approaches for the creation and development of a co-operative
model of the Latvian national innovation system based on the experience of small European
Union developed countries are systematized. As a result, a collaborative model of the Latvian
National Innovation System has been developed, and it has been approbated, using Latvia's
Sustainable Development Strategy “Latvia 2030 as an example. In conclusion, based on the
results of the research carried out, conclusions and suggestions have been formulated. The text
of the paper is set on 180 pages. The bibliographic list contains 226 sources. The dissertation
contains 19 tables, 60 drawings and 10 appendices.

Keywords: innovation, innovation development, innovation system, national innovation
system concept, ecosystem approach, "triple helix" / triple helix concept, "quadruple helix" /
quadruple helix concept, collaborative model.
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INTRODUCTION

Topicality of the Doctoral Thesis. The analysis of the basic concepts of modern
economics (global network theory, information, innovation economy, theories of knowledge
economy, collaborative economics, etc.) shows that most scientists have a consensus in this
opinion: qualitative changes in the post-industrial stage of development of society are
connected with the transformation of theoretical (scientific) knowledge. / transformation into
a fundamental factor in accelerated production and technological innovation. This is the result
of an increase in the number of people - knowledge carriers that have radically changed the
nature of work in the economy.

The new paradigm of economic development is determined by the entrepreneurial
innovation activity, the level of commercialization of the products, the demand for science in
the sense of market. Intelligence of scientists and entrepreneurs-innovators plays a leading role
in generating profits in economic conditions. At the same time, at the global level, the
innovation economy is characterized by the dominant role of human capital. It should be
emphasized that the main criterion for success in the realization of innovation potential is the
efficiency of the National Innovation System (NIS) and infrastructure construction, which in
turn ensures the economy of the total economy in the medium and long term perspectiveln
other words, the rapid development of the new economy, the growing interdependence between
capital markets and new technologies, the creation and use of knowledge, technology, products
and services on a large scale determine the role of NIS as an institutional basis for the
development of national innovation.

The genesis of the National Innovation System has moved from a closed-end innovation
to a single enterprise-producer-level model by Schumpeter (JA (1939)) to one of the latest
trends offered by Peter Gloor, where different network societies enter into collaborative
relationships and form a certain ecosystem. (collaborative innovation networks). The
complexity and plasticity of national innovation systems is designed to give them the ability to
self-evolve on the basis of continuous updates, that is, to make economic growth more
innovation-oriented and more competitive with the country.

Collaboration is a process where two or more people or organizations work together
to complete a task or achieve a goal.™

Collaboration is similar to collaboration. Most of the cooperation required by
management, although management form can be decentralized and egalitarian social group.”

Team working collaboratively, often access more resources, visibility and reward when
facing competition for limited resources.®°

Structured collaboration methods promote behavioral and communication
introspection. .8

The aim of such methods is to increase team success by engaging in collaborative
problem solving. Collaboration has contradictory goals that reflect the concept of race
collaboration. Collaboration is a purposeful link in which all parties strategically choose to
collaborate to achieve a common outcome.

Collaborative in the literature is understood to mean a "formal and informal process of

8 Marinez-Moyano, 1. J. Exploring the Dynamics of Collaboration in Interorganizational Settings, Ch. 4, p. 83,
in Schuman (Editor). Creating a Culture of Collaboration. Jossey-bass, 2006. ISBN 0-7879-8116-8.

9 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.

80 Caroline S. Wagner and Loet Leydesdorff. Globalisation in the network of science in 2005: The diffusion of
international collaboration and the formation of a core group Archived 2007-08-25 at the Wayback Machine.

81 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.
821952, Rubin, Hank (2009). Collaborative leadership: developing effective partnerships for communities and
schools (2nd ed.). Thousand Oaks, Calif. ISBN 978-1299395657. OCLC 842851754,
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reconciliation between autonomous players in the process of creating common rules and
organizations for regulating their relationships and activities, or solving common challenges."#®

The term “Collaborative’” (Sadarbigs) is used in line with generally accepted
terminology in economics and business. The terms used in various levels of European policy
documents® and the term "cooperative economy" in the academic terminology® committee of
the LAS are transposed in Latvian.

A significant contribution to conceptual evolution was given by the Swedish economist
Charles Edquist (C. Edquist) ®. He highlighted the collective nature of innovations (their
creation on a collaborative basis between firms and other organizations), gave a flexible
interpretation of the innovation system (extending to all relevant factors that influence the
creation, distribution and use of innovation), as well as precisely differentiating its elements;
identifying organizations as authors, but institutes as rules of the game.

At present, the idea of creating a national innovation system to maintain the country's
competitiveness in world markets has become particularly popular among scientists and
politicians. Most developed countries, including those with significant natural resources on
their territory, spend considerable resources on the development of national innovation
systems, which should stimulate all economic actors (society, country, business and science)
to generate and innovate on a continuous basis, innovation and innovation. The transition to a
new paradigm of innovation takes place in parallel with the reassessment of key production
factors. Nowadays, doubts do not cause human capital as the main factor of production, as well
as the priority value of any country and even individual companies. The economic role of
creative potential, intangible resources and innovation has increased significantly compared to
material resources. Competition moves from the area of finished products to the area of
knowledge, scientific discovery and high-tech, the information society and the knowledge-
based economy. The main generator of innovation and at the same time the consumer as well
as the national innovation supplier for external markets is a science-intensive business. Thus,
science-intensive business for most developed countries is the basis for national
competitiveness in international markets.

The doctoral thesis is topical due to the necessity to study complex problems and
opportunities in the development and development of national innovation systems in the new
conditions of international economic integration development.

The topicality of research into the modern peculiarities of the development, structuring
and development of deep and complex NIS is basically growing in the new economic
development conditions especially in the small countries, not only in the developed countries.
In the current stage of global economic development, the national economy requires not only
a simple updating of production factors, but also the creation of more favorable conditions for
productivity on the basis of structurally and qualitatively new innovations, taking into account
the leading scientific, organizational and technological factors of accelerated and competitive
development.

Research problem. The background of the intensification of the development of
innovation schemes, structures and their management processes, both in developed and
developing countries, saw a significant lag in Latvia, which is also confirmed by the
competitiveness indicators of the Republic of Latvia in international ratings (Global Innovation
Index, International Innovation Index, etc.).

8 A. M. Thomson, J. L. Perry. Collaboration Processes: Inside the Black Box// Public Administration Review.
Vol. 66. N. s1, 2006.

8 Eiropas sadarbigas ekonomikas programma. Pieejams: http://www.europarl.europa.eu/doceo/document/TA-8-
2017-0271_LV.html (skatits: 13.06.2019.).

8 Akadémiska terminu datubaze “AkadTerm”. Pieejams:
http://termini.lza.lv/term.php?term=sadarb%C4%ABg%C4%81%20ekonomika&lang=LV (skatits: 13.06.2019.).
8 C. Edquist. Systems of Innovation: Perspectives and Challenges/in J. Fagerberg, D. Mowery, R. Nelson (eds.).
Oxford Book of Innovation. Oxford University Press, November 2005.
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So far, research information on the problems of the Latvian innovation system was only
accumulated, monitoring of the situation in this field was carried out, the possibilities to use
the experience of developed European countries in the development of the national innovation
system were analyzed. But in some works, attempts have been made to explain theoretically
the paths of Latvian innovation development, which explain the specifics of innovation activity
from the point of view of modern theory with sufficient certainty.

The special features of the state's influence on the development of innovation, as well
as the problems in the formation and conception of the national innovation system abroad have
been addressed in their research by F. Lists (Das Nationale Systemder Politischen Okonomie,
1841), T. Hegerstrand (Innovations for lopet ur korologisk synpunkt', 1953), by A.J. Toinbi
(Comprehension of History 1934-1961), J. Juhansons (The Internationalization of the Firm -
Four Swedish Cases and the Model of the Internationalization Process of the Firm - A
Knowledge Development and Increasing Foreign Market, 1975) and 1977), K. Fremen
("Technology Infrastructure and International Competition” 1982), BO Lundvall ("Product
Innovation and User-Producer Interaction”, 1985), R. Nelson (1987, 1988), G. Dosi, K.
Fremen and R. Nelson in "Technical Change and Economic Theory™ (1988), M. Porters (The
Competitive Advantage of Nations, 1990), K. Eklund (1991), Everett M. Rodgers (Diffusion of
innovations, 1995), S. Edkvists (Systems Innovation: Technologies, Institutions and
Organizations, 1997), R. Miettinens (National Innovation System: Scientific Concept or
Political Rhetoric, 2002), N. Sharif (** Contributions from the Thesociology of Technology to
the Study of Innovation Systems ”, 2004), by 1. V. Piipenko (" Context-based Transformation
Study, 2005)etc.

The authors of such works in Latvia are V. Dimza ("Innovations in the World, Europe,
Latvia", 2003), S. Bolshakov ("Innovative Activities in Latvia"), A. Vedlis ("Organization of
Innovative Activities", 2007), Rector of the University of Latvia (2007). —2015) Professor M.
Auzin$ (“Latvia's Innovation Potential in the Context of the Baltic States”, 2012) and Professor
B. Savrina (“Social Capital and Employee Financial Participation for Promoting Company
Competitiveness and Innovation”, 2018), Academic Economist R. Karnite ( "Innovation
Networks and Industrial Modernization - A Study on Armenia, Latvia and Russia, 1997", A.
Vatkins and N. Agapitova ("The 21st Century National Innovation System for the Latvian 21st
Century Economy", 2003), M. Luksa (" Non-Innovative Latvia: How to Promote the
Competitiveness of the Latvian Economy? ”, 2012), S. Jesilevska and D. Skiltere (“ Innovations
in Latvia. Reality and Challenges”, 2018), T. Muravska and G. Prause (European Integration
and Baltic Sea Region Studies: University-Business Partnership through the Triple Helix
Approach, 2012), Z. Zeibote (Clusters as a Factor in Regional Policy and Competitiveness,
2017) and others unquestionable scientific contribution to the study of these issues. Previous
research confirms the fact that national competitiveness cannot be increased without the
establishment of a national innovation system.

Developing a conceptual approach to the collaborative model of the Latvian National
Innovation System, as shown by the experience of small, highly developed European countries,
will require reorganization, rationalization, and possibly restructuring of its components and
interconnections based on a new paradigm for economic development.

The need for a new systemic approach to the development of the national innovation
system, which would take into account the level of development of the national innovation
system subjects and their specificities, as well as the peculiarities of the state in the
implementation of the innovation change process and the generation of new institutes,
determines the practical relevance of the doctoral thesis.

Research on the problems of creation, functioning and improvement of the national
innovation system in the aspect of development of its subjects is a relatively new direction of
Latvian science, which determines the theoretical topicality of the doctoral thesis.
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An important problem in the doctoral research and in the country as a whole is the
strategic plan “NAP 2020”%’ realisation achievment, which is a critically important process.
The established and functioning national innovation system will lead to the rise of social
progress and the well-being of the people. The intensification of the innovation process in
modern production will be accompanied by jobs with a higher level of training. In addition,
there will be an acceleration of the process of updating the knowledge of the staff itself. Most
workers will need to change their specialty and qualifications during their working lives in
order to be able to keep up with the changes in production, but this will require an increase in
education and specialization to increase staff mobility.

The object of the research — Latvian National Innovation System.

The subject of the research. Conceptual approaches to the development of a
collaborative model of the Latvian National Innovation System.

Research hypothesis. The development of a collaborative model of the Latvian
National Innovation System is possible by applying the ecosystem approach in the “triple
helix” concept, which describes the interaction of economic agents (state, business and science)
with a new fourth factor - “human capital”.

Objective of the study - using conceptual approaches to create and develop a
collaborative model of the Latvian National Innovation System.

Tasks to achieve the goal:

1. to study theoretical approaches to the concept of national innovation system based on
scientific literature;

2. to evaluate the development of innovation systems in the countries of the European
Union and to analyze the peculiarities of the national innovation systems of the small highly
developed European countries, creating the model of the Latvian national innovation system;

3. to explore and characterize the ecosystem approach within the triple helix concept for
collaborative national innovation systems;

4. to evaluate the impact of the National Innovation System on the Latvian economy after
joining the European Union;

5. to develop the collaborative model of the Latvian National Innovation System and to
evaluate the efficiency of the Latvian national innovation economy on the basis of using the
conceptual approach, to provide a forecast for the development of national innovation in the
medium and long term perspective.

Concepts of the research. In the course of the research both standard terms are used that
show the most important objects, processes, phenomena and regularities of the researched field,
as well as new concepts that do not have precise wording and which the specifics of the doctoral
thesis require clarification and determination.

The basic concepts have clear and unambiguous formulations that are separated from
macroeconomic indicators, formulas, and classical theoretical aspects, so all professionals in
the field understand the correctness of them .

The core of the theoretical basis of the promotion is research by scientists in the field
of innovation, the innovation economy and national innovation systems. Therefore, terms and
concepts such as: innovation, innovation development, innovation system, concept of national
innovation system, ecosystem approach, "triple helix" concept, "quadruple spiral™ concept,
collaboration, etc. are used in the work.

Research methods. General and special methods of scientific research have been used
to achieve the aim of the doctoral research and to solve the set tasks.

(1) Monographic descriptive method:
1. Analysis of Scientific Literature, Research Results, and Reports (e.g., Becker, Gary, S.
Human Capital: A Theoretical and Empirical Analysis, with Special Reference to Education -

87 Latvijas Nacionalais attistibas plans 2014.-2020. gadam. Available at:
http://www.varam.gov.Iv/lat/pol/ppd/ilgtsp_att/?doc=13858 (accessed: 10.08.2017.).
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NY: Columbia University Press, 1964; Freeman, C., J. Clark, and L. Soete, Unemployment
and Technical Innovation, London: Frances Pinter, 1982; Lundvall, B-A (ed.) National
Innovation Systems: Towards a Theory of Innovation and Interactive Learning, Pinter, London
1992. 342 p. Nelson, R. (ed.), National Innovation Systems, A Comparative Analysis, Oxford
University Press, New York / Oxford, 1993. 541; Edquist, S., Systems of Innovation:
Technologies, Institutions and Organizations, United Kingdom. London, PINTER. A Cassell
Imprint 1997. 432; Edquist. Systems of Innovation: Perspectives and Challenges / in J.
Fagerberg, D. Mowery, R. Nelson (eds.), Oxford Book of Innovation, Oxford University Press,
2005 analysis of research results and reports, analysis of normative issues of work problems
ze, etc.);

2. Analysis of normative documents on labor issues (for example, Law on Research
Activities; Law on Higher Education Institutions; Cabinet of Ministers Order No. 558 "On
State Research Programs"; Cabinet Regulation No. 725 "Procedures for Evaluation and
Funding of Fundamental and Applied Research Projects”; Regulations of the Scientific
Council; Regulations of the Cabinet of Ministers No. 1000 "Regulations on Delegation of
Doctor's Degree (Promotion) Rights to Higher Education Institutions”; Regulations of the
Cabinet of Ministers No. 165 "Regulations of the State Scientific Qualification Commission";
etc.).

I1) Method of retrospective analysis to study the development of national innovation system
in the world in the context of EU and Latvian public administration.

I11) Qualitative research methods, which include:

1. information gathering, qualitative data processing, analysis and case studies;

2. analysis of statistics on innovation in various sectors (eg Central Statistical Bureau
database; Ministry of Education and Science, National Social Insurance Agency; Treasury,
World Bank Group, Eurostat, Global Innovation Index; Innovation Union Scoreboard; OECD
Factbook: Economic, Environmental and Social Statistics etc.) on the development of the
national innovation system and main problems in Latvia, author's observations;

3. SWOT analysis of the Latvian innovation system.

IV) Quantitative research methods:

1. Comparative analysis of empirical data using central tendency or location indices and
variation indices, grouping and proportion analysis, and statistics: descriptive (Student's
criterion) and regression statistics (Fisher's statistics). The following tools were used: statistical
analysis packages PASW Statistics (formerly SPSS Statistics) 17.0 and STATISTICA 7.0,
statistical data analysis program R, spreadsheet application software Microsoft Excel 10;

2. Traditional methods of economic analysis are used: grouping, comparing, summarizing
regarding socio-economic objects and processes.

V) Graphical analysis method for classifying and analyzing qualitative and quantitative
research data. The informative sources of the doctoral thesis are specialized literature,
monographs, scientific articles published in recent years and various analytical studies
reflecting the latest trends in the field of innovation.

Research Restrictions:

1. The study deals with European and Scandinavian small countries: they are the
leaders in the level of economic development based on the Global Innovation Index. From
the point of view of the doctoral research, they have been chosen correctly because these
countries have been defined with a special methodology, taking into account certain criteria.
Similarly, these countries have a similar position in the economy as well as in the
development of innovations and their national innovation system concept is based on national
features. At present, the Scandinavian countries, alongside the Swiss economy, are leaders in
economic development among Western European countries. One of the main reasons for
these countries' resilience to these economies is the decade-long course to build a new era of
economy based on innovation.
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2. The term "region™ in this study refers to the Scandinavian countries (including
Switzerland included in the analysis) as the countries of Northern and Western Europe. It was
assumed that the political leadership of these countries in the mid-1990s was aware of the
importance of scientific and technological progress for economic growth, and that these
countries reflected their economic policies, which emerged from the successive transition
from research support policy to broader scientific and technological, and then innovation.
policy.

3. The study does not cover all the countries of Northern and Western Europe. This
limitation is primarily based on the historical and national development of these countries, as
well as on the rating of the Global Innovation Index.

4. Despite the fact that there are currently different statistical data collections for the
evaluation of the national innovation system, the indicators of the Global Innovation Index
calculated according to the UN methodology were used in the doctoral research.

Research time and regional boundaries. The PhD study uses time series that include the
period from 2004 to 2018. The initial study is based on 36 countries, both in the European
region and around the world. The direct survey covers 5 Nordic and Western European
countries: Finland, Denmark, Norway, Sweden and Switzerland.

Novelty of the research:

e The following definitions have been improved: 'innovation’, 'national innovation
system concept’, 'small advanced European countries', etc.

e The development of the innovation system in the countries of the European Union was
evaluated and the peculiarities of the national innovation systems of the small highly
developed European countries were analyzed, creating the national model of the
innovation system.

e The concept of the “quadruple helix” was applied to develop the national model of
innovation in Latvia by including an integral fourth indicator - “human capital” - a
criterion not included in the complex evaluation in the calculation scheme (triangle -
triple helix).

e A conceptual approach for the design and development of a collaborative model of the
Latvian National Innovation System, applying the concept of a "quadruple helix",
drawing on the experience of small, highly developed EU countries, systematizing and
generating Global Innovation Index indicator Createds was created

e Efficiency of the functioning of the Latvian National Innovation System Collaborative
Model was developed and evaluated, forecasting the development of state innovations
in the medium and long term perspective.

e Conclusions and recommendations have been made for Latvia's faster transition to the
innovation economy, applying the collaborative model of the national innovation
system to increase the competitiveness of the national economy.

Practical application:
1. The theoretical significance of the research results is that the author's substantiated
scientific theses and conceptual approaches enable deeper understanding of the
processes of creation and development of the national innovation system. The results
of the doctoral research can be used:
= the process of improving the normative and legal basis of innovation activity at
the national level;
= developing forms and conditions for the transition to an innovation economy and
national innovation policy strategy;
= developing complex programs of Latvian innovation development, defining
priority directions of science, technologies, as well as developing the national
innovation system of the Republic of Latvia.



2. The practical significance of the results of the doctoral research is the possibility
to use them to form a detailed model of the national innovation system aimed at activating the
innovation activities of enterprises and organizations. Important practical significance is the
concrete proposals for improving the performance of national innovation system institutes in
the field of innovation development, implementation and financing.

The results of the research led to concrete recommendations on the basis of which the
principles and methodology of the development of the modern national innovation system
model of the Republic of Latvia were offered. The overall theoretical results of the comparative
and complex research can serve as an in-depth study of the problems of organization and
management improvement of the Latvian innovation system, including the level of state-owned
enterprises and corporations, their international competitiveness, based on the experience of
small countries, structuring and managing successful innovation development.

The main theses of the doctoral thesis can also be used in the training process for the
training of specialists in the field of innovation, as well as the courses “Theory of
Economics”, “Corporate Economics”, “Innovation Management”, “Innovation Marketing”,
“Creative Management”, etc. studies. Certain conditions of the promotion research can be
used in the process of elaboration of LR innovation development program in the long term.
Research Theses :

1. European NIS differ widely from one another in terms of objectives, targets and

deliverables and share a common challenge in the structure of the financial allocation

for research and innovation. Closer links between national instruments, business
initiatives and European programs are needed for the design and development of
national innovation systems in the EU.

2. The size of a country is not a prerequisite for a high level of competitiveness on the

world market and for labor productivity. The small leading countries, thanks to the

development of innovation, have a competitive economy based on national knowledge.

3. Supported by the new trend of the innovation network model, developed in

collaboration with members of different network communities who are starting to

collaborate and form a specific ecosystem.

4. The development of the collaborative model of the Latvian National Innovation

System is possible by using the ecosystem approach in the concept of the “quadruple

helix”.

Research results approbation. The theoretical and practical guidelines of the research are
reflected in the publications of 14 scientific articles in authoritative scientific journals, as well
as in the works of international scientific practical conferences, including: "The impact of
European innovation policy on economic development in the region of the Baltic countries™
(ISBN, 2014); "The influence of European innovation policy for the economic development of
Latvia, Lithuania and Estonia” (ISBN, 2014); ,, Biusnue esponeickoil uHHOBAUUOHHOU
NOAUMUKU HA IKOHOMuueckoe passumue Jlameuu, Jlumevr u Dcmonuu” (ISBN, 2014);
"Paspabomka H06020 cunmemuueckoeo onpeoenenus «HMunosayusy "(ISBN, 2014);
”Ocobennocmu onvima manvix cmpat Eepocorosa npu ¢hopmuposanuu mooenu HayuoHaIbHoU
unnosayuonnou cucmemst Jlameuu” (ISBN, 2015); "Analysis of the history of establishment
and development of the concept of national innovational system” (ISBN, 2016); "Ananus
yenoseueckux pecypcos Jlameuu nocie ecmynienus ¢ Eeponetickuti Corws” (ISSN, 2016);
"Ananuz cmpykmypbl U OUHAMUKU GHYMPEHHe20 6dl08020 npodykma Jlameuu nocie
exooicoenuss 6 Eeponetickuti Corws” (ISSN, 2016); “Analysis of the Overall Economic
Development of Latvia After Joining the European Union” (ISBN, 2016); “Conceptual
Approaches to Formation and Development of the Collaborative Model of the National
Innovation System of Latvia” (EBSCO. ISSN, 2016); “The Model of National Innovation
System of Latvia on the Experience of European Countries” (ISSN, 2017); "SWOT — ananus
HayuonanvHou unnosayuonnou cucmemst Jlameuu” (ISBN, 2018); “Transformation of the
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People's Economy of Latvia and Innovative Development After the 2008 World Economic
Crisis” (ISBN, 2018); II Starptautiska zinatniski praktiska konference “Transformacijas
procesi tiesibas, regionalaja ekonomika un ekonomiskaja politika: ekonomiski politisko un
tiesisko attiecibu aktualas problémas” (BSA, December 10, 2013); First International Scientific
Conference. Topical: “Company. Creativity. Work. (LBK, April 25, 2014); V International
Scientific Conference. “Transformational Processes in Law, Regional Economics and
Economic Policies: Topical Economic, Political and Legal Issues™ (UPH, May 25, 2014), 111
Starptautiska zinatniski praktiska konference “Transformacijas procesi tiesibas, regionalaja
ekonomika un ekonomiskaja politika: ekonomiski politisko un tiesisko attiecibu aktualas
problémas” (BSA, December 12, 2014); “Innovative solutions of social —economical and legal
issues for sustainable development” (LBK, March 11, 2016); V Starptautiska jauno p&tnieku
un studentu zinatniski praktiska konference “Izaicinajumi un iesp&u laiks: problémas,
risinajumi, perspektivas” (BSA, May 15, 2015); VI Starptautiska zinatniski praktiska
konference “Transformacijas procesi tiesibas, regionalaja ekonomika un ekonomiskaja
politika: ekonomiski politisko un tiesisko attiecibu aktualas problémas” (BSA, December 8§,
2017); V starptautiska zinatniska konference “Transports. izglitiba. logistika un inZenierija”
(RAI, June 6, 2018).

The theoretical and methodical aspects of the doctoral thesis were used in the following
study courses developed and tested by the author for Latvian universities: “Misdienu
ekonomikas teorijas un tendences” (SIA “Ekonomikas un kultiras augstskola”), “Small
Business Enterprise” (SIA “Hotel School /Viesnicu biznesa koledZza”), “Ekonomikas teorijas
pamati” (SIA “Vadibas koledza”), Marketings transporta (AS “Rigas aeronavigacijas
institiits™).

Volume and structure of the research. The doctoral thesis consists of an introduction,
three chapters, conclusion and bibliography.

The introduction justifies the topicality of the research topic, defines its objectives and
tasks, the subject and object, the hypothesis of the research, as well as the scientific novelty
and practical significance of the research.

The first chapter of the thesis examines theoretical approaches to the concept of the national
innovation system. The author analyzed the stages of formation and development of the
concept of national innovation system. Theories and modern trends of the concept of the
national innovation system have been studied. The structure of the theoretical model of national
innovation system is shown and recommendations for its creation are offered.

The second chapter of the thesis assesses the development of innovation systems in the
European Union countries: the dynamics of innovation development in the European Union
countries has been studied. g. The peculiarities of the experience of small, highly developed
countries of the European Union have been explored by developing the model of the national
innovation system. Characterized by the ecosystem approach within the concept of the "triple
helix" in the collaboration of the national innovation system. In this chapter, the author also
presents an analysis and assessment of Latvia's economic situation after joining the European
Union.

In the third chapter of the thesis, the main problems of innovation development in Latvia
were identified and conceptual approaches for the development and development of the Latvian
national innovation system model were demonstrated, based on the experience of the small,
highly developed countries of the European Union. As a result, the development of the Latvian
national innovation system collaboratively model, it is piloted, using the example of Latvian
Sustainable Development Strategy "Latvia 2030".

In conclusion, based on the results of the research carried out, conclusions and suggestions
have been formulated.

The basic text of the paper is set on 196 pages. The bibliographic list contains 240 sources.
The dissertation contains 20 tables, 73 drawings and 8 appendices.
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1. THEORETICAL APPROACH TO NATIONAL INNOVATION
SYSTEMS CONCEPTS IN THE STUDY OF ESSENCE

Chapter 1 consists of 3 sections, 30 pages, 8 figures and 2 tables

1.1. Genesis of the National Innovation System Concept

The concept of national innovation systems emerged in the mid-1980s in the context of
the debate on economic policy in Europe. Characterizing the transition of the European
economy to an innovative path, scientists began to talk about the formation of a "knowledge
economy”, "innovation economy”, “systemic economy" and others. However, regardless of
terminology and approach, most admit that the type of reproduction has changed, the main
feature of which is the development of national innovation systems.

The concepts of national innovation systems are based on I. Schumpeter's theoretical
findings regarding the drivers of economic development. They are based on the ideas of
"creative destruction” (as a result of technological breakthroughs), "dependent” development
trajectories, long waves of economic development and evolutionary theory.’

I. Schumpeter's followers K. Frensen, R. Nelson and B.A. Lundvalls of the 20th
Century over the past decades, these ideas have been developed and used to explain the
relationship between technological and socio-economic development and, consequently, the
impact of science and technology on societal development.®

Innovation theory refers to the first research in the capital system. It was Bacon, who at
the beginning of the 17th century taught that "science creates utopia”. His teaching is related
to the role of events in science and technology, which affects society and serves its enrichment.
Later, the 18th century. in the second half, Adam Smith looked at technological change as one
of the main factors in the development of industrial production.

The first systematic and theoretical study of national innovation systems refers to
Friedrich List (Das Nationale Systemder Politischen Okonomie, 1841). As noted by B.A.
Lundvall, his contribution, is interesting in that he developed an alternative to Adam Smith and
his followers. Friedrich List distinguishes Adam's "cosmopolitan™ approach, which emphasizes
exchange and distribution, and his own national perspective, based on the development of
production forces.

They should be seen as really important and interesting differences. However, the
complicated and rich, sometimes somewhat confusing List Analysis is, however, the main
argument for the "new industry" defense. His analysis could be much deeper, pointing to the
need for public responsibility for education and training, as well as for the development of
infrastructure to support industrial development, but he put forward several key elements of
the national innovation system.

The main researchers of the NIS concept are shown in Figure 1.1. in the picture.

The concept of national innovation systems, being relatively new, is currently
developing at a rapid pace. It is promoted by the activity of the scientists who stand first in it,
and the fact that the concept is intensively used as a theoretical basis for the national economic
policies. According to the author, the NIS concept of development and genesis does not
decrease in the next few years. It will also be facilitated by the development of theories that
form the methodological basis of the NIS concept.

8 Dosi, G., C. Freeman, and R. Nelson (eds). Technical Change and Economic Theory.London: Pinter Publishers,
1988; Lundvall, B._A. (ed). National Systems of Innovation: Towards a Theory of Innovation and Interactive
Learning. London, Pinter Publishers, 1992. Freeman, C. «The National System of Innovation in Historical
Perspective». Cambridge Journal of Economics, Vol. 19, No. 1 (1995).
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1.1. Fig. The main researchers of the NIS concept
Source: Image created by author based on various literature sources

At the present stage, the NIS concept uses the latest scientific developments in various
fields and is complemented by basic theories, which include institutionalism, evolutionary
theory, theory of the economy of innovation and training, general system theory. It can also be
seen that a number of modern scientific concepts outside the theory of economics are used,
such as unbalanced thermodynamics.8®

A small excursion to the history of the NIS concept gives the opportunity to distinguish
the following stages of its evolution (see Figure 1.2) :

1) The conceptual stage that began in the mid-1980s and ended with B.A. Lundwal and
Nelson are coming up. This stage is characterized by the formation of international research
teams working on technological development research. One of the results of these groups is
the new formulation of the concept of economic science - the concept of national innovation
systems. In the first stage of the final design, the concept is acquired in the works of Lundwall
and Nelson. Despite the fact that C. The Edvista book came out in 1997 and the author believes
it can be applied to the NIS concept.

@) From 2000 - ... A

(3, 1993 —2000-.

Q Middle 80-s — 1997.

Q 1841 . - middle 80-s

1.2. Fig. A brief tour of the history of NIS concept development
Source: Image created by author based on various literature sources

2) Stage - the spread of the concept and the genesis of the academic and political circles.
This phase is short-lived: s 1993-2000. The stage is characterized by the rapid growth of work

8 «IIpobnemMbl MOAEPHU3ALUK H TIEPEX0ia K HHHOBAIMOHHOM skoHOMuKe». Cmenosa O. B. acupanT xadenps
skoHOMHYecko — Teopum  CaHkT-lIlerepOyprckoro  TocyZapCTBEHHOTO — YHHBEpCHTETa.  EBpasmickuit
MexayHapoIHBIH HAyIHO-UCCIIEAOBATENBCKI KypHaT «[IpobreMsr coBpeMeHHON 3KoHOMUKINY», N 2 (38), 2011



on the NIS concept and the analysis of national innovation systems in individual countries, as
well as the emergence of NIS methodology in official state studies of individual countries and
international organizations.

3) The development phase of the concept 'discussion'. It started in the early 2000s with
works that contained the most controversial views of the NIS concept. It also continues at the
present moment. This phase is characterized by the work of the founders of the concept and
other researchers, in which answers to unresolved questions are formulated, as well as the
theoretical directions of further development. Against this backdrop, there are active
international scientific associations working on the NIS concept, thereby stimulating further
the concept of genesis and development. It should be reiterated that more and more countries,
political organizations, formally recognize the concept of NIS.

The author's analysis of the development of the concept of national innovation system
and the history of its development showed that this theoretical construction in the science of
modern economy did not suddenly occur. The NIS concept came into being in the 20th century.
However, the current contours of innovation development theory only evolved around the 20th
century. end. Its formation, in the author's opinion, was a logical continuation of the fact that
scientists applied the general principles of system theory for the analysis of economic
development, as well as because they recognized innovation and technological development as
key to endogenous factors. The concept of NIS is more complex as it enables us to review the
sources of international competitiveness of traditional global economic entities.

1.2. Theoretical Aspects of the National Innovation System Concept

The author looks at the aspect of the NIS concept system (see Figure 1.3). According to
Boulding (Boulding, 1985), the innovation system consists of elements and relationships that
collaborate in the process of producing, distributing and using economically useful knowledge,
as well as the elements and attitudes within the national system, either inside or focusing on
the national state borders.

There is a significant number of classifications, definitions and opinions about what to consider
as “innovation”. Therefore, the first phase of researching the content of innovations involves
developing their own definition. To find a new synthetic definition of "innovation", 61
definitions were used because there are many repetitive editions, and also that the definitions
are repetitive according to their characteristics and characteristics.

1.«Innovation» 2.«System»

Creation of / System aspect \ .
the concept of the concept of 3.«National»
of NIS NIS system

\—]_/

4.«The national innovation
system»

1.3. Fig. An aspect of the NIS concept system
Source: Image created by author based on various literature sources

Clarifying an acceptable definition will make it possible to define the boundaries of the
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subject area. For convenience of definition, definitions and terms are given in chronological
order according to the main characteristics of the classification.

Definition sample size is not a complete list. However, it is enough to perform synthesis
operations. In this context, Haituna's content analysis is used, the essence of which is to sum
up the cases of the definition of each element of significance.*®

They are based on five questions that make it possible to identify a group of meanings at
first. (See Table 1.1.)

1.2. Table

The basis of the synthetic definition
Source: Image created by author based on various literature sources

Question Meaning of the key element
What is it? The phenomenon

What is the main object? Process

How is it? Expression

Regarding what? Forces

Why? Cooperation

The analysis concludes that: "Innovation is a phenomenon where the main object - the
process arises from the cooperation of forces". It can be optimized as follows: "Innovation - a
phenomenon associated with the process of power exerted through collaboration” (see Annex
1 for full analysis).

The acquired synthetic definition is based on five key elements: phenomenon, process,
manifestation, power and collaboration. If you look at these elements as the main term and
definition that was adopted as the basis for the analysis in the innovation review, then in the
first plan Jozef Alois Schumpter's Theories of Economic Development stand.

The Austrian scientist first introduced the differences between economic growth and
development, defining the essence of innovation as the driving force behind economic growth.
In his monograph "Theory of Economic Development" in 1911, he defined economic growth
as a quantitative change. J. Schumpeter studied positive qualitative changes, novelties in the
production of goods and services.

He developed the theory that “the engine of economic progress” is innovation that, in
collaboration with the entrepreneur's resources, is driving the economy forward. The economist
at that time saw growth as just a quantitative change, but development is a qualitative positive
change. It is development that sets the growth vector on the way to improving quality of life.

In several sources, innovation is seen as a process. This concept recognizes that
innovation is evolving over time and has steep stages. According to modern concepts, three
characteristics are equally important: scientific innovation, applicability in production,
commercial feasibility (ability to meet market demand and profit to manufacturer). If there is
not one of them, it is a negative reference to the innovation process.*

Further research will look at the concept of "national innovation system™ itself.
According to the author, the original meaning of the definition lies in certain models based on
the user's attitude towards the manufacturer. This idea has been developed in later publications
and is now widely used. The first was Friman (1987), French and Lundvall (1988), Lundvall

9 Xaittyn C. KonuuecTBeHHbIH aHAIU3 COLMANILHBIX siBIeHU. [Tpobnemsl u iepcriekTuBbl. M.: Kom Kaura.2005.
%1 "Inovaciju vadiba un valsts inovaciju politika". Krievijas Dabaszinatnu Akadémija. Available at:
http://www.rae.ru/monographs/112-3766 (accessed: 10.11.2014.).

65


http://www.rae.ru/monographs/112-3766

(1988), Lundvall (1992).°
For better visibility, the classic definitions and the concepts of "national innovation
system™ should be combined (see Figure 1.4).

Classical definition of "NIS":
1995

1995

1994
1993

1992

J. Metcalfe

B.-A. Lundvall
R. Nelson; Niosi et al
P. Patel and K. Pavitt

«Ilnnovation system is formed from the elements and relationships which
interact in the production, distribution and use of new and economically
useful knowledge ... The national system includes elements and relationships
located within the boundaries of the nation-state»;

~A. Lunavai

1.4. Fig.. Chronology of authors of NIS key definitions
Source: Image created by author based on various literature sources

This aspect allowed the author to formulate a new definition of NIS.

The concept of NIS is a system of economic policy, science and business elements and
relationships where the key component is human capital related to the generation, distribution
and practical application of innovations within the national border frameworks.

It can be safely assumed that the effectiveness of the innovation system depends on
human-made institutions (formal or informal "rules of the game™ which they have created or
mastered). Success also depends on the demand for innovation output, the quality of man-made
knowledge, but above all on the effectiveness of binding mechanisms for the preservation,
transfer and use of new knowledge through the key elements of an innovation system and
complex innovation support infrastructure.

Finally, it should be emphasized that human capital is important for the creation of a
national innovation system, especially in countries where there are no natural resources and the
number of people is small. This aspect of the importance of human capital will be discussed in
the following chapters of this study. The author also believes that such a definition will help to
"see" the peculiarities of the design and development of the NIS concept of European countries
according to national characteristics.

1.3. The Development of the Structure of the Collaborative Model of the
National Innovation System Concept

30 years after the emergence of NIS, the theory retains its original openness. The
national innovation system has become an integral part of the discussions between politicians
and economists and scientists. However, theorists remain open to the question of the lack of a
clear understanding of the structure of the national innovation system itself, which makes it
difficult to analyze the indicators and the effectiveness of its performance, and to formulate
recommendations for its further development.

9 |_yndvall, B-A.(1985). Product Innovation and User-Producer Interaction. Aalborg: AalborgUniversitetsforlag,
29 p.
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Looking at the theoretical and methodological aspects of the NIS structure, the author
considers that the approaches developed by a whole series of scientists-economists in the
1980s: R. Nelson, K. French, D. Niosi and B.A. Lundvall (see Figure 1.5)

I 5. The method of determining the structure of NIS by allocating it the

"core” and "wide settings.”

organizations directly or indirectly influencing the innovation companies.
Elements combine a set of linkages that promote innovation within the J NiOSi

4 The core of the NIS: commercial firms to innovate. NIS also includes
NIS

1.Researchers identify a part of NIS organizations and
institutes, as well as their interaction
2. Features NIS, as such, does not allow you to uniquely

del

C. Edquist

I 3. The theory is based on two fundamental postulates :

the boundaries of the system.

2. Analyzes NIS in terms of institutionally;

C. Freeman

1. C ders NIS, as a of inter
institutions, stimulating innovative activities of
economic entities in the country.

1.5. Fig. Theoretical aspects of the structure of the national innovation system
Source: Image created by author based on various literature sources

The Danish Professor B.A. Lundvalla's approach. The reason for paying special
attention is that Frimer, Nelson, and other scientists did not carry out such a detailed analysis
of the NIS structure as B.A. Lundvalls. For example, Nelson and Freeman in the 20th century.
The early 1990s were rather examples of practical research with NIS theory.

Lundvall offers a method for determining the structure of the NIS, distinguishing
between "core" and "wide body". "The core of the innovation system - firms and their
cooperation with other firms and knowledge infrastructure™ In order to explain the reasons for
the differences between the NISs of individual countries, it is necessary to add "extensive NIS
superstructures that include the national education system, the labor market, the financial
market, the right to intellectual property, competition in product markets and welfare regimes."
93

B. Lundvall (2007) notes that scientists criticize "... the broad approach to the national
innovation system, as the national innovation system incorporates virtually everything in the
country with a broad approach. Social capital should also be considered. %

Therefore, researchers of innovation systems have to independently determine the
composition of large bodies, based on their own research goals. Mr Lundvall offers to draw
attention to certain levels of NIS. Initially, companies should be seen from the point of view of
their organization of innovation activities, as well as the ways in which they create a
competitive advantage. The next step is to look at how companies work together, as well as
collaborating with a knowledge infrastructure. Examples of cooperation between firms can be
competition, cooperation, networking. The third stage involves expanding the range of
processes under consideration. The researcher should focus on the peculiarities of company
activities and cooperation. The determinants of such cooperation are the national education
system, financial markets, peculiarities of intellectual property rights. Differences in the
performance of NIS in different countries can also be explained by the performance of these
innovation determinants. And finally, in the fourth stage, the peculiarities of the firms and their
co-operation discussed above can be used to explain the specialization and functioning features

9 Lundvall B.-E., Joseph K.J., Chaminade C., Vang J. Book of Innovation Systems and Developing
Countries.Building Domestic Capabilities in a Global Setting. — Cheltenham: Edvard Elgar, 2009. — 109 p.
% Lundvall B.-E. National Innovation Systems — Analytical Concept and Development Tool // Industry and
Innovation. — 2007, No 14:1. — P. 113.
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of NIS.*

Within the boundaries of NIS research, the central role is played by the definition of its
key elements and the analysis of forms of knowledge circulation within the NIS structure. As
already mentioned, the set of elements in the NIS is not firmly fixed. However, compiling the
research carried out in recent years can name the elements of the structure that are the focus of
most authors. (See More specifically: Edkvist, 1998; Lundvalls, 1992).

According to the results of a critical analysis of the literature devoted to the theoretical
aspects of NIS, it can be argued that the models shown are fundamental to theory. They give
the researcher a definite, logically based and complete method to break the boundaries of the
research system.

The analysis carried out made it possible to imagine the structure of the authors of the
national model of the national innovation system, which will provide an opportunity to
formulate more accurate methods of diagnostics and stimulation of NIS system development.

The start-up phase of an innovation-type economy is the creation of a national
innovation system (NIS) model. By its design, this model is a differentiated system in several
directions, but it determines enough how NIS functions and how innovation is built. (See
Figure 1.6)

As mentioned earlier, B.A. Lundvall (Lundvall, 2007) identified the structure of the
NIS by dividing the "core™ and "wide body". In the proposed structure, the core of the
innovation system was: politics, economics (business) and science, which, through the means
of cooperation, produce innovation. The "broad bodies” include the other elements,
relationships and factors that influence the "core" itself. This NIS model includes two major
areas - external and internal. The internal environment includes 5 key elements and the core

itself.
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1.6. Fig. Collaborative model of national innovation system
Source: Image created by author based on various literature sources

1. Its first element **Legislation™ includes a combination of laws and regulations:
« in the field of intellectual property rights;
« fair competition;
« in the field of technical standards;
* health, ecology, etc. areas.
2. “Financial System” is a collection of forms, forms and instruments of financial and material

9% 0.B. CmenoBa «@DyHKIUOHAIBHBIA TOAX0M K ONPENENEHUI0 CTPYKTYPbl HALMOHAJIBHBIX WHHOBAIIMOHHBIX

cuctem» O6mectBo. Cpena. Pazsurne N3°2014 ctp. 4
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support in the research sector. Only the main ones can be distinguished:

- State aid instruments (subsidies, special economic status, grants, tax incentives
granted by the state to the research base, state guaranteed loans, etc.);

- Private financing. Private equity investments in specific innovation projects.

- Private lending. It is a risk for new production initiators in the form of financing. As
the risks of producing innovation products are extremely high, banks are very attentive to the
financing of similar projects and impose a high bank percentage, which makes the innovation
activity less attractive.

- Realization of a patent, co-authorship or sale of preliminary results of research. This
method of financing relieves the innovator from the risk, but at the same time deprives him of
the profit associated with the introduction of his innovation in production.

- Risk financing often takes the form of private-public partnerships, so that each

investor can achieve optimization or reduce risk.

3. "Research Center' - R&D is called the center of innovation system, because it ensures the
functioning of scientific and innovation organizations, determines scales and efficiency of
results, carries out scientific-research activities created within the NIS. It consists of entities
with forms of public or private funding and forms of public-private partnership.

4. "Information System' means a system of cooperation that includes:

* patent information and innovation;

* information, analytics and forecasts;

* information on organizations - actors in the innovation market, etc.

5. “The core’’, which includes: national economic policy, business and science (see Figure
1.6), and generates innovation production after collaboration with human capital. Innovation
activity and scientific capacity in this element are largely determined by its structure:

* human capital;

* innovation companies;

» large scientific industrial corporations;

* high-tech industrial production;

* Institutions in the field of education and vocational training, which prepare staff for
organizing and managing innovation (both public and private large companies are preparing)

* innovation clusters.

""Generation and Distribution System", based on institutes adapting innovations to existing
market realities:

* industrial design and construction;

* marketing research and innovation.

When analyzing the external environment, apart from the specified elements, it is important
to look at a set of political, economic, social and technical factors (PEST factors) that directly
affect its dynamics and the nature of its development within its internal environment (national
boundaries).

The strategic management of the NIS is done by changing the external parameters, the
value of which is determined within the framework of macroeconomic policy, but the
mechanisms for achieving it are determined by law.

Macroeconomic policy - these are public actions aimed at regulating the economy as a
whole with the aim of maintaining it in the required state, ensuring safe functioning.®

This means that such a safe functioning can only be achieved by sustaining economic
growth and stable development, where the new national model of the national innovation
system will continue to function. Macroeconomic policies that have a direct impact on the
external environment will indirectly and directly affect the functioning of the NIS through: tax-

% B.A. Raizbergs, L.Sh. Lozovskij, E.B. Starodubceva Miisdienu ekonomiska vardnica. - 2. izdevums, Kor. M .
INFRA-M. 479 Ipp. 1999
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budget, monetary-credit and external economic policies.

As a result, a key block "New Product Market™ is obtained. This block looks at the
new product (innovation) in the market. Beta testing and market approbation are carried out as
well as distribution. This block is affected by two important (external) elements - market
demand and supply (more directly - demand).

The connection shown in the figure is an innovation development mechanism that
reflects the mechanism of cooperation between all elements.

The above-described structural elements have all or some of the innovation models. At
the same time, models may differ significantly in their organization and functioning. In addition
to national resources and social and cultural parameters of society, the nature of the specific
national innovation system largely depends on the innovation development model chosen by
the government.

However, the specified set of elements is necessary and sufficient for the development
of the NIS model, since the exclusion of any element leads to a break in the innovation process
and, as a consequence, makes the whole model impossible. In the process of creating an NIS,
all the elements are equally important, they do not exist separately from each other, but are in
close functional interdependence.

The analysis shows that the national innovation system becomes the main instrument
of the country's economic policy for ensuring stable economic growth and development. The
following aspects play an important role in the development of NIS: the use of scientific and
technical potential, the creation of new technical developments and technologies, education
and science support, the widespread introduction of new knowledge and technological
solutions, the regulation of mutual relations between the state and public and private industry
companies. Looking at all these structural elements as a unified system, you can design a proper
NIS vector that will ultimately lead to the competitiveness of any country's economy.

The development of the new model involves studying the practices of other countries
(to obtain the correct indicators for evaluating the real development of the NIS model) and
comparing them with their functional samples (to determine critical functions or different paths
to achieve analogous functioning levels).

A set of indicator indicators is needed to analyze the level and development conditions
of the NIS model. At present, hundreds can be counted, but the author considers it necessary
to use indicators and indicators that are at the core of the Global Innovation Index (Gll). (See
Figure 1.7)

Global Innovation Index
(average)

Innovation Efficiency Ratio

[ratio)

Innovation Output
Sub-Index

Political Knowledge Knowledge Intangible
environment Education ICTs (redit workers. ceation assets

Regulatory Tertiary General Innovation Knowledge Creative goods
environment education Infrastructure Investment linkages. impact and services

Business Research & Ecological Trade & Knowledge Knowledge Online
environment development sustainability competition absorption diffusion creativity

1.7. Fig. Structure of the Global Innovation Index 2015

97 The Global Innovation Index 2015: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and Sacha
Wunsch-Vincent Editors.7 p.
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As in previous years, the Gll is based on two subindexes: the sub-index of incoming
and outgoing innovations, each of which includes a set of blocks. The ‘'Inbound Innovation
Sub-Index’ includes five blocks of national economy that enable innovation activity to be
demonstrated: (1) institutes, (2) human capital and scientific research, (3) infrastructure, (4)
market sophistication and (5) business sophistication. The Outbound Innovation Sub-Index
includes: Innovation Outputs - Outcome of innovation activity within the economy. There are
two outgoing blocks: (6) knowledge and technology and (7) creative.

The innovation efficiency ratio is the ratio between input subindex and output subindex.
This shows how much output the country gets as its own input. Total Gll evaluation - this is
the arithmetic mean of inbound and outbound subindexes.

Each block consists of three sub-blocks and each sub-block - from individual indicators,
totaling t 80 indicators.%

It is believed that the real NIS structures of the highly developed countries have
something in common, both in the composition of the NIS and in their functional classification
and impact schemes. This makes it possible to develop common models of similar systems,
which allow for a fairly successful discovery of the hidden regularities of joint innovation
activities between individual NIS entities to assess the overall effectiveness of innovation.
The main areas of the national economy underpinning the NIS model are:

e knowledge generation (science and its segments in other sectors);

e dissemination and exploitation of knowledge (research and development);

e commercialization of innovations (market of scientific and technical products, market

institutes, patents);

e education and professional training;

e innovation infrastructures, including financial security;

e management and regulation (legal basis, national macroeconomic and innovation

policy, corporate governance, market mechanisms).

One of the most effective methods for obtaining information from existing data in the
Global Innovation Index 2018 is the use of classification trees. This method most actively uses
the idea of expressing knowledge subject areas in the form of natural structures - logic rules.
The realization of this method allows not only to distinguish the main influencing factors, but
also to understand the selection structure and criteria.

The national innovation system is rather a quality indicator than a quantity. In the author's
opinion, it should be based on questions about the relationship between state, education,
business and human capital. It is therefore proposed to look at the structure of the NIS as a triad
with the following peaks: national economic policy, business and science, and where human

Economic policy Business

Innovative

|
|
I
[
[
: production
|
I
I
|
1

1.8. Fig. The core of the NIS model

Source: Figure created by author based on various literature sources

% The Global Innovation Index 2015: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and Sacha
Wunsch-Vincent Editors.8 p.
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Taking into account the "Global Innovation Index 2015", which directly and indirectly
describes the success of mutual cooperation between NIS entities, 81 indicators can be divided
into three vertices (“"cores™) to analyze the next NIS model sufficiently and qualitatively.

So it is necessary to harmonize the relationship between economic policy and the
country, which stimulates business environment and science innovation.

The development of a modern state is impossible without the general introduction of
innovations. The time has come to look at political views and economic development in general
(economic policy), because it is a systemic transition, or more specifically a systemic paradigm
shift that involves building a new NIS model.

This means creating new, modern technologies through science, commercializing them
through their introduction into production in dynamic regional societies and industries
(business).Investicijas zinatn€ klast pievilcigakas, ja no jaunam zinaSanam izdodas iegiit
ekonomiskas dividendes.

Consequently, knowledge can serve as an important, if not the main, source of
economic growth. The policy shift from knowledge creation to knowledge creation and
practical application has led to an increasing focus on the economic environment in which the
innovation process takes place. For example, lower levels of investment in R&D in the private
sector of the European Union compared to the US can be explained by differences in economic
structure - the US is a larger part of industries producing high-tech products.*®

Therefore, the Lisbon Summit's challenge of increasing the level of business capacity
(R&D / sales) of the European business sector is not so much to stimulate companies to invest
more in R&D than to create the economic conditions for the development of high-tech
companies (several industries in Europe have higher science capacities than the US).

Chapter 1 Summary

» The stages of formation and development of the concept of the national innovation
system are analyzed. The analysis of the stages of the NIS concept and the conclusions
made in the thesis allowed to justify a logical transition to a modern and more
sophisticated theory, which requires a rethinking of traditional sources for increasing
the competitiveness of the world economy.

» The phenomenon of innovation as a key factor in accelerated and competitive economic
development, as well as in the construction of the national innovation system, has been
the subject of fundamental works and important articles by T. Hegerstrand (Innovations
for lopet ur korologisk synpunkt, 1953), A.J. Toinbi ("TToctmxkenue uctopun" 1934-
1961), J. Juhansons ("The Internationalization of the Firm - Four Swedish Cases" and
"The Model of Knowledge Development and Increasing Foreign Market
Commitments”, 1975 and 1977) ), R. Nelson (1987, 1988), G. Dosi, K. Frimen and R.
Nelson (Technical Change and Economic Theory, 1988), M. Porters (The Competitive
Advantage of Nations, 1990), K. Eklund ("Diffusion of innovations", 1995), S. Edkwist
("Systems Innovation: Technologies, Institutions and Organizations”, 1997), R.
Miettinens (National Innovation System: A Scientific Conceptor in Political Rhetoric,
2002), N. Sharif (Contributions from the Technology to the Study of Innovation
Systems, 2004), IV Piipenko («KoHKypeHTOCTIOCOOHOCTH C paH M PETHOHOB B MUPOBOM
XO3SIICTBE: TEOPHsI, ONBIT MaJIbIX cTpaH 3anagHoi nu CesepHoil EBponbl », 2005), etc.

» Historical and contemporary tendencies of the concept of national innovation system
are studied. A study of NIS theoretical concepts has shown that human resources alone
have a direct impact on the quality and quantity of other innovation resources, which
ultimately increases the potential of the national innovation system.

» The structure of the model of the national innovation system is studied and
recommendations for its development are given. Analyzing the theoretical aspects of

%European Commission.Monitoring Industrial Research: The 2004 Industrial R&D Investment
Scoreboard.Brussels: European Communities, 2004.
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the national innovation system model, the author introduces the structure of the national
innovation system model, which allows to formulate more precisely the diagnostic and
stimulation methods of NIS development.

The author's new theoretical NIS model, based on BA Lundwall's successful piloting
in Denmark, hopes for qualitative changes in the national (regional) economy, its
competitiveness on the internal and external markets, which in turn provides an
incentive to create new conditions costs, new jobs and long-term improvements in the
standard of living of the population. By combining economic policy, science and
business, prioritizing and taking into account comparative advantages, one can create a
fundamentally new competitive and innovative national economy, abandoning the
declarative approach.
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2. THE DEVELOPMENT OF THE NATIONAL INNOVATION
SYSTEM IN THE EUROPEAN UNION COUNTRIES

Chapter 2 consists of 3 sections, 82 pages, 38 figures and 12 tables

2.1. Analysis of Innovation Activity of the European Union Member States
and Peculiarities of National Innovation Systems of Small Highly
Developed European Countries

The development of innovation activity and innovation activity in many countries is at
the heart of public policy. Differences in the level of development of innovation determine the
diversity of problems encountered by national innovation systems that emerge as a broad
spectrum of economic and political instruments aimed at tackling the obstacles that arise. While
each country chooses its own individual way of tackling barriers to innovation, many methods
may prove to be effective enough in other countries.'®

The author focuses on European countries' innovation performance and trends in the
2015 Global Innovation Index. (See Section 1.3 for details of the Global Innovation Index
(Figure 1.7))

2.1. Table

Rating of the Global Innovation Index in the European Region in 2015
Source: Table created by author based on GlI 20151

Country / Economy Indicator (0-100) Rating
Switzerland 68,3 1*
Great Britain 62,42 2*
Sweden 62,40 3*
The Netherlands 61,58 4*
Finland 59,97 5
Ireland 59,13 6
Luxembourg 59,02 7
Denmark 57,70 8
Germany 57,05 9
Iceland 57,02 10
Austria 54,07 11
Norway 53,80 12
France 53,59 13
Estonia 52,81 14
The Czech Republic 51,32 15
Belgium 50,91 16
Malta 50,48 17
Spain 49,07 18
Slovenia 48,49 19
Portugal 46,61 20
Italy 46,40 21
Latvia 45,51 22
Cyprus 43,51 23
Hungary 43,00 24
Slovakia 42,99 25
Lithuania 42,26 26
Bulgaria 42,16 27

10 Mpanos B. B. Merosonoruyeckd € acnekThl (POPMHUPOBAHMS HAIMOHANIBHBIX (IOCYIAPCTBEHHBIX)
HMHHOBAIIMOHHBIX cucTeM / / DkoH. ctpareruu. 2002. Ne 6. C. 95—99.

101 «“The global innovation index 2015: Effective innovation Policies for Develoment”, Soumitra Dutta, Bruno
Lanvin, and Sacha Wunsch-Vincent Editors 2015, p.30.

74



Croatia 41,70 28
Montenegro 41,23 29
Moldova 40,53 30
Greece 40,28 31
Poland 40,16 32
Romania 38,20 33
Former Yugoslav Republic of Macedonia 38,03 34
Serbia 36,47 35
Bosnia and Herzegovina 32,21 36

The first four countries marked with an asterisk (*) occupy a leading position not only
in the European region, but throughout the world with scores above 60. The absolute leader is
Switzerland with a score of 68.3. The second group of countries with indicators from 40 to 50
are green. The lowest grade in this category is Poland with a score of 40.16 and the highest in
Spain with a rating of 49.07. In the last group, under 40, Romania (38.20), the former Yugoslav
Republic of Macedonia (38.03), Serbia (36.47), Bosnia and Herzegovina (32.21) are located.

Estonia ranks first among the Baltic States, with 14th place with 52.81, followed by
Latvia, ranked 22nd (with 45.51), and Lithuania with 42.26 ranked 26th.

Considering 2.1. Scandinavian countries: Sweden, with 62.4 ranked 3rd place, as well
as Finland (59.97), Denmark (57.7) and Norway (53.8).

The graduation of EU countries and the effectiveness of EU national innovation systems
can be measured by an aggregate index of innovation, which is a composite indicator and
obtained by aggregation of 25 indicators. 2.1. Figure 1 shows the results and gradation of the
effectiveness of all EU Member States.

EU Member States’ innovation performance
0.800 -

0.700
0.600
(1T R el I ECERETERS B R
0.400 -
b3wd ________mE.. e

0.200 4

0.100 4

0.000

RO BG LV LT PL HR SK EL HU ES MT PT IT CY CZ EE SI EU AT FR BE IE UK LU NL DE FI DK SE

MODEST INNOVATORS MODERATE INNOVATORS INNOVATION FOLLOWERS INNOVATION LEADERS

2.1. Fig. EU Member States Innovation Index*®

On the basis of the aggregate index of innovation, the EU Member States share four groups

this year.

e The first group includes countries of innovation leaders, where the innovation rate is
significantly higher than in the EU, i.e. 20% higher than the EU average. This includes
Denmark, Finland, Germany and Sweden, which confirm the leadership position.

e The second group includes innovation followers close to the EU average, i.e. 20% lower
than the EU average. Austria, Belgium, France, Ireland, Luxembourg, the Netherlands,
Slovenia and the United Kingdom are "Innovators of Innovation”.

102 «Innovation Union Scoreboard 2015”. European Union, 2015, p.10
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e The third group includes moderate innovators that show a significantly lower level of
innovation than the EU average, efficiency - between 50 and 60% of the EU average.
Croatia, Cyprus, Czech Republic, Estonia, Greece, Hungary, Italy, Lithuania, Malta,
Poland, Portugal, Slovakia and Spain belong to a group of moderate innovators.

e The fourth group includes modest innovators, showing a significantly lower level of
innovation than the EU average, i.e. less than 50% of the EU average. This group includes
Bulgaria, Latvia and Romania.

Latvia was one of the fastest developing countries (3.4%) with a very strong increase
in efficiency between 2013 and 2014. In Latvia, the efficiency level against the EU rose from
42% in 2013 to 49% in 2014 (more specifically due to the very rapid increase in R&D costs)
and the country was very close to being considered a "Moderate Innovator”. The efficiency of
Romania was the lowest in this group between 2013 and 2014, more specifically due to the
very strong decline in sales of new innovation products. The efficiency level in the EU fell
from 46% to 37%.

By allocating and analyzing EU countries in categories, the author considers it

necessary to look at innovation activity and activity as an integral part of the innovation strategy
until 2020. The new Europe 2020 strategy set out five key challenges: raising employment and
innovation, improving the quality of education, social inclusion and tackling the challenges of
climate change and energy and other resources.
Research will help to highlight the following benefits for the European Union in the
development of innovation: the important role of regional representations of the administrative
structures of the NIS management in organizations and R&D funding, which makes it possible
to reduce the burden on national budgets and increase their total funding from the EU; a
relatively high level of independent R&D in the business sector combined with effective
science funded by the EU; a relatively high level of continuous R&D in the business sector
combined with effective science funded by the EU; high concentration of fundamental science
at national universities and universities across the EU, bringing together education and research
in one system; openness of the NIS due to the growing internationalization of science, which
makes EU countries attractive to businesses and scientific organizations.

The following shortcomings in the development of innovation systems in the EU can be
identified: a significant risk of venture capital venture to stimulate innovation in industrial
enterprises and private sector firms in EU countries; low R&D costs in the public sector
compared to other models; prevention of public expenditure over private capital R&D
expenditure.

Currently, the EU is a region of small and medium-sized countries. The increase in their
number in recent years has again raised interest in the problems of the "old" small countries
with the established democratic principles of economic development, which largely determine
the face of a united Europe, both geopolitically and economically.

Small, highly developed European countries— these are European countries with less
than 10 million. a population with a highly specialized economy with a large share of science-
intensive industries and the highest rates of economic growth.

At the moment, the Scandinavian countries, alongside the Swiss economy, are among
the leaders of the Western European small economies (see Table 2.2). One of the main
principles of the high stability of their economies is the decade-long course of a new-era
economy - an economy based on innovation. These countries are firmly leaders in the
competitiveness ranking of the World Economic Forum 2015, based on the "Global
Competitiveness 2015 Index".103

One of the reasons for the Scandinavian countries' impressive innovation success is the

103 Klaus Schwab, Xavier Sala-i-Martin, Insight Report: The Global Competitiveness Report 2015-2016, World
Economic Forum. Available at: http://www3.weforum.org/docs/gcr/2015-
2016/Global_Competitiveness Report_2015-2016.pdf (accessed: 15.04.2015.).
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understanding of their political leadership in the mid-1990s on the importance of scientific and
technological progress for economic growth.

2.2. Table
Ranking of Small Highly Developed European Countries Based on Global Innovation
Index 2015
Source: Table created by author based on GlI 20151
Country/ | Indicator (0-100) Rating
Economy
1 Switzerland 68.3
3 Sweden 62.4
6 Finland 60.0
10 Denmark 57.7
20 Norway 53.8

This is reflected in economic policy and has appeared in a successive period from the
policy of supporting research to a broader scientific and technological and then innovation
policy. The transition to the path of innovation development is accompanied by the
development of appropriate infrastructure, first of all the improvement of the organizational
structure of public administration, innovation processes and the improvement of the status of
innovation policy. The highest levels of leadership in the Scandinavian countries today are
directly subordinated to the President of the State or the Prime Minister.1%

Systematising and distributing all indicators of the Global Innovation Index 2015 in key
groups: institutes; human capital; infrastructure; market development; business development;
the outcome of knowledge and technology; creative outcomes, the evaluation of Switzerland,
Sweden, Finland, Denmark and Norway for 2015 was carried out. (see Fig. 2.2).

Global Innovation Index
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2.2. Fig. Ranking of Small Highly Developed European Countries Based on NIS Key

"Core™ Indicators
Source: Created by author based on GlI 2015

Analyzing 2.2. The picture shows that Switzerland is the absolute leader, its
achievements in the following directions: market development (72.2), business development
(60), output of knowledge and technology (72.4) and creative outcomes (64.8).

Countries such as Switzerland, Sweden, Finland, Denmark and Norway are world-

104 Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global Innovation Index 2015: Effective
Innovation Policies for Development», p. 16

19 YlupoBanmonHas NOIMTUKA ¥ PETHOHANIBHAS Pa3BUTHE B coBpeMeHHoM Mupe: C6. 0630pos u pedepaTon. PAH.
WHUOH. Llentp nHayu.-unpopm. Mccnen. I'moban. Upernonan. Ilpobnem. Otn. I'moban. ITpobn.; OTe. Pen.
HUcocr.: XKuorosckas WU.I"., Yepuomoposa T.B, M., 2011. ctp. 120

106 Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global Innovation Index 2015: Effective

Innovation Policies for Development», p. 16
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renowned universities that carefully select the directions of research that these unions are
capable of lifting at global level. In Sweden® it is mathematics and classical research in
Uppsala and Lund, economics at Uppsala and Stockholm School of Economics, computer
research at Lynching, biological and medical research at the Caroling Institute, new
technologies and urban planning at the Royal Institute of Technology in Stockholm.

2.2. An Ecosystem Approach to the Triple Helix Concept for the
Development of Collaborative National Innovation System

Until now, research information on the problems of the Latvian innovation system was
only accumulated, monitoring of the situation in this field was carried out, possibilities to use
the experience of developed European countries in the development of the national innovation
system were analyzed. But gradually in some works there are attempts to theoretically explain
the paths of Latvian innovation development, which justify sufficiently the specifics of
innovation activity from the point of view of modern theory..

However, due to the widespread dissemination of information and communication
technologies and the growing cast-off of production, innovation is becoming more interactive,
but the economy is generating new sources of growth and development in a wide range of
society and society at large. Peter Gloor perceives this trend*® network innovation model when
it is created with members of different network companies that enter into collaborative
relationships and form a collaborative innovation networks.

The term "ecosystem” has been taken over by biologists economists - alongside the
concept of "ecology".1®

In the economic context, both terms are commonly used in combination. Within the
framework of the ecosystem approach, they are considered as concepts describing the evolution
of the interaction between economic agents, their innovation activities and their relationships
with the environment in which they function.Collaboration is a process where two or more
people or organizations work together to complete a task or achieve a goal.**°

Collaboration is similar to collaboration. Most collaborations require leadership,
although the form of leadership can be social in a decentralized and egalitarian group.*!

Collaborative teams often access larger resources, visibility and reward when facing
limited resources.

Structured collaborative methods promote introspection of behavior and
communication.?

The aim of such methods is to increase team success by engaging in collaborative
problem solving. Collaboration has contradictory goals that reflect the concept of race
collaboration, although this term is not common. In the applicable sense, collaboration is a

17T, Frangsmir Ed. Science in Sweden. USA. Science History Publications 1989.

108 P, A. Gloor. Swarm Creativity: Competitive Advantage through Collaborative Innovation Networks. New
York: Oxford University Press, 2006.

109 B, Mercan, D. Goktas. Components of Innovation Ecosystems: A Cross-Country Study//International Research
Journal of Finance and Economics, No 76, 2011.

110 Marinez-Moyano, I. J. Exploring the Dynamics of Collaboration in Interorganizational Settings, Ch. 4, p. 83,
in Schuman (Editor). Creating a Culture of Collaboration. Jossey-bass, 2006. ISBN 0-7879-8116-8

111 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.

112 Caroline S. Wagner and Loet Leydesdorff. Globalisation in the network of science in 2005: The diffusion of
international collaboration and the formation of a core group Archived 2007-08-25 at the Wayback Machine.

113 Spence, Muneera U. "Graphic Design: Collaborative Processes Understanding Self and Others." (lecture) Art
325: Collaborative Processes. Fairbanks Hall, Oregon State University, Corvallis, Oregon. 13 April 2006.

78



targeted link in which all parties strategically choose to collaborate to achieve a common
outcome. "4

Collaboration in the literature means "a formal and informal process of reconciliation
between autonomous players, in the course of which they create common rules and
organizations for regulating their relationships and activities, or solving tasks that unite
them."

In addition to the successful development of the new model of the innovation system in
developed European countries, new approaches are also emerging to explain the processes of
innovation and diffusion, which are in line with the current stage of development. Researchers
compile the changes that have taken place in individual countries as well as in the world, trying
to explain them. In modern works, the theory of innovation analyzes the properties and new
trends, which in one form or another have been reflected in state, scientific and business
cooperation and formulated as a "triple helix" concept. For example, in northern European
countries, NIS is built on the basis of the triple helix model. The "triple-helix" model began
with an American innovation ecosystem in the early 1930s in Boston and an analysis of further
development in the Silicon Valley. Historical development confirms the long-term process of
creating regional innovation centers.®

"Triple Helix" symbolizes the union between three key categories - power, business
and science (education) that include a large number of institutes that are elements of the
innovation system at regional, national and international levels.*’

The "triple helix" concept originated in England and Holland at the beginning of the
21st century. Professor Henry Etzkowitz of Newcastle University and Loet Leydesdorff,
professor at the University of Amsterdam, are considered ideologists of this ideology.®

Tri-lateral networks and
hybrid organizations

2.3. Fig. The Triple Helix Model of University-Industry-Government relations
Source: Created by author based on "The Dynamics of Innovation: From National Systems and” Mode 2 "to
Triple Helix of University Industry Government Relations"°

The Triple Helix concept illustrates the involvement of specific institutes in
collaboration at each stage of the innovation product creation. (See Figure 2.4) At the beginning

1141952, Rubin, Hank (2009). Collaborative leadership: developing effective partnerships for communities and
schools (2nd ed.). Thousand Oaks, Calif. ISBN 978-1299395657. OCLC 842851754

115 A, M. Thomson, J. L. Perry. Collaboration Processes: Inside the Black Box// Public Administration Review.
Vol. 66. N. s1, 2006.

116 Triskarsais spirales modelis Apvienotas Karalistes, ASV un Krievijas regionalaja attistiba / Cynthia
Botot, Daniel Satinski // Inovacijas. - 2011.N 4. — p. 43-46.

17 Etzkovitz H., Leydcsdorff L. The Dynamic of Innovations: from National System and “Mode 2” to a Triple
Helix of University-Industry-Government Relations // Research Policy. 2000. No 29. P. 109-129

118 Triple helix association. Available at: http://www:.triplehelixassociation.org (accessed: 07.03.2016.).

119 The Dynamics of Innovation: From National Systems and "Mode 2" to a Triple Helix of
University-Industry-Government Relations. Available at: http://www.leydesdorff.net/rp2000/ (accessed:
07.03.2016.).
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of the knowledge generation phase, power and university are collaborating, then, in the process
of technology transfer, the higher education institution cooperates with business, but the results
market brings power and business together. In addition, effective interaction between all actors
in the innovation process within the "triple helix" must have the same vision of the situation
and common priorities. This model marks the boundaries of theoretical and empirical
intensification of relationships between universities and industry, and allows for systematic
research and policy initiatives in this plague. Without the attention paid to the communication
and interaction between the actors in the innovation process, this model assumes that each
author assumes the roles of other authors. In this way, universities are engaged in
entrepreneurial activities such as commercialization of research results, capitalization of
knowledge and the creation of so-called start-up companies on this basis.*?°

The concept of "triple helix" shows the cooperation of each of the three categories of
institutes at all stages of the life cycle of innovations. The first category includes the executive,
rarely the legislative bodies, but the judicial authorities do not take part in cooperation. The
second category includes commercial organizations, irrespective of their organizational legal
form, but in some cases non-commercial organizations engaged in business in the cases
permitted by law. The third category includes universities. Due to the specificity of the Latvian
education system and science, scientific organizations could also be considered here.*?
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2.4. Fig. The cycle of innovation in the concept of " Triple helix"
Source: Created by author based on 'TripleHelix association'?

At the stage of knowledge generation, power institutes and universities are mainly
cooperating, universities are cooperating with business organizations at the technology transfer
stage, and power institutes and business collaborate in the third phase of innovation product
creation and market exit. (See Figure 2.5).

120 YlHHOBaNIMOHHAs TIOJTMTHKA M PETHOHATBHOE Pa3BUTHE B coBpeMeHHOM Mupe: C6. 0630poB u pedeparos/PAH.
WHUOH. Lentp Hayd.-uadopm. Mccnen. I'moban. U permonan. IIpobnem. Ota. I'moban. IIpo6i.; Ots. Pen. 1
cocr.: )KuBorosckas N.I'., Uepnomoposa T.B. — M., 2011. Crp. 123

121 Mukoruu, Fenpu. TpoiiHast criupajib. Y HUBEPCUTETHI - MIPEANPUATHS - FOCYAapcTBO. HHOBaLMK B JIeHCTBUM
/ Teapu Wrnkoswur ; niep. ¢ anri, non pena. A.®. YBaposa. - Tomck : U3n-Bo ToMmck, roc. yH-Ta CUCTEM YIIp. U
pamguoanektponnku, 2010. -238 c.

122 TripleHelix association. Available at: https://www.triplehelixassociation.org/ (accessed: 07.03.2016.).

80


https://www.triplehelixassociation.org/

State policy
Taxation
State subsidies

Control and
regulation

o Infrastructure

Financing
Infrastructure
Order
Regulation

POWER

Innovation
Development
Strategy

- * Education

* Knowledge

Development of the country,
region

Taxes
Workplaces

Employment
Salary

e  Technology
« Innovation
. Staff

A

BUSINESS

Production and
demand

Science and Education

. Personnel and

knowledge
*  Projects and Orders
*  Employment

* Requirements and coordination

2.5. Fig. The relationship between power, business and science
Source: Created by author based on “Triple Helix association” %

Viewing 2.5. the conclusion is that the relationship between power, business and science
was presented in the first theoretical chapter, where it was suggested to look at the NIS as a
triad with the following peaks: national economic policy, business and science (for more details
see Fig. "core™). Taking into account the Global Innovation Index 2014*# (currently 2015), it
was proposed to divide 81 scores into three vertices (“‘cores”) to adequately and qualitatively
examine the next NIS model. The “core” or “triple helix” should be seen as a single and integral
part of the development and development of the national innovation system.

The more developed the network partnership environment is, the more "triple-helix™ is
formed, the higher the potential of national economy innovation and the greater its self-
development potential. An example of this can be the Scandinavian economy, which has the
most up-to-date growth model in its organization, not only within the EU, but also in
comparison with the US and emerging Asian industrialized countries.

The Scandinavian economic model, which is implemented in the leading northern
European countries, has been in the post-crisis model of the 21st century for more than twenty
years, as it is based on the cultivation of a network partnership environment, ie institutional
growth stimulators instead of the cheap money of classical politics, which today is increasingly
losing its regulatory power .1

2.3. The Impact of the National Innovation System on the Latvian
Economy after Joining to the European Union

The priority of this research is the ecosystem approach within the “triple helix” concept
in the collaboration of the Latvian National Innovation System. To assess this interaction, the
Latvian economy should be examined after joining the European Union and the efficiency of
the developed NIS should be described.

We suggest doing this in the form of a SWOT analysis (see Table 2.3) where you can see the

123 TripleHelix association. Available at: https://www.triplehelixassociation.org/ (accessed: 07.03.2016.).

124 The Global Innovation Index 2014: The Human Factor in Innovation. Soumitra Dutta, Bruno Lanvin, and
Sacha Wunsch-Vincent Editors. 7 p.

125 BDF. State of the Region Report. Baltic Development Forum 2011; 2013.
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pros and cons of both the internal environment and the external. This analysis will help to create
and communicate the new improved model of the Latvian innovation system.

2.3. Table

SWOT / SWOT analysis of Latvian innovation system from 2004 until 2014
Source: Table created by author based on different sources

Strengths

Weaknesses

1. Financial support from EU funds (availability)
2. Increasing the cost of scientific research;

3. Increase in budget places for learning;

4. Increasing the number of doctoral degrees
received;

5. High qualification level of employees and
increase of academic staff;

6. R&D development in service sector companies;
7. Increase in the number of employed in
information and communication technologies
(although their number is minimal);

8. Developed legislative base;

9. A large number of public research institutes
and organizations;

10. Developed Businessmen - Beginner Support
in Latvia: Programs, Risk Funds, Platforms,
Contests and Telecoms;

11. Availability of public and private
organizations that support businessmen -
beginners in Latvia;

12. Growth of business incubators, technological
centers and parks;

13. Existence of Special Economic Zones;

14. Use of Foreign Scientific Experience

1. Inactive absorption of EU funds;

2. Small number of employees in science and
research sector in business;

3. Small number of scientific organizations in
the state and business sector;

4. Decrease in the number of students and
graduates;

5. Decrease in the number of academic and
professional degrees awarded;

6. A small proportion of innovative
companies;

7. Low spending on R&D and innovation (%
of GDP);

8. Decline in R&D in manufacturing and all
manufacturing companies;

9. The outstanding management structure in
the Latvian scientific-technical and innovation
system;

10. Insufficient level of scientific development
and innovation in enterprises;

11. There is virtually no patent registration
because there is no innovation;

12. Weak mobility of scientists and high brain
drain;

13. Bad R&D;

14. No national innovation system established.

Options

Threat

1. Demand for innovation in infrastructure and
social sector;

2. Potential demand for innovation in the defense
sector;

3. Global access to knowledge and technology;
4. Increased mobility of researchers from
developing countries;

5. Expansion and availability of foreign markets
for Latvian companies;

6. Development of cooperation with foreign
scientists and entrepreneurs;

7. Innovation Partnership.

1. Increasing competition between innovation
systems;

2. Expansion of opportunities for immigration
of Latvian professionals;

3. Decrease in scientific education and the
spread of false science;

4. Low level of attractiveness of scientist and
engineer career.

Chapter 2 Summary

The analysis of the strengths and weaknesses of the Latvian National Innovation
System, as well as the opportunities and threats to its development (SWOT / SWOT analysis).
The analysis reveals the main problems: the weaknesses of the national innovation system and
the lack of the NIS model (see Annex 8 for full analysis). This aspect is very important for
Latvia, as the creation of favorable conditions in the country can give a strong impetus to the
development of an economy based on knowledge and innovation. Innovative development is
becoming the key to economic growth and competitiveness in all EU countries. It contributes
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to the emergence of new industries, lower production costs, productivity, long-term economic
growth, job creation and more.

A look at the national innovation systems of small, highly developed European
countries provides an opportunity to highlight some common trends in the current phase of
NIS development.

1. Increase in private equity spending on R&D, as opposed to a reduction in direct
funding from public funds.

2. Stable increase in public R&D spending as well as significant allocation of
resources for continuous and competitive NIS management development.

3. Reorientation of national innovation policy from "champions of business"” to
support for small and medium-sized businesses.

4. Active development of regional innovation policy through the use of a wide range
of tools (clusters, technology parks, technology platforms, competition polices) and a shift of
public funding distribution functions to the municipal level.

5. Continuous and ambitious development of risk investing.

6. Developing forms of private-public partnership in higher education and basic
research.

7. Developing and improving the international patent law and the legal framework for
the protection of intellectual property.

8. Developing all types of public institutes to support and stimulate NIS, accelerated
and competitive NIS development, taking into account modern trends and shifts in global
economic development.

9. The "Triple Helix" is considered to be a universal cooperative model because it
forms a self-development mechanism of complex nonlinear systems at any level based on the
resonance cooperation of the three key subsystems. By replacing the traditional governance
mechanism with a hierarchical center, this model defines institutional architecture as a new
system of innovation. Through continuous collaboration between government, science and
business, the system accumulates new knowledge that spreads across all economic agents
through communication and gives the system integrity and dynamic resilience.

Horizontal social networking provides Scandinavian economies with innovation and
competitive advantages, but attempts to subject complex social systems to a hierarchical
subordination regime undermine economic growth by creating a lack of mutual information
and an increase in entropy among participants. This is exactly the situation that threatens
economic stagnation in today's Latvia.
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3. THE FORMATION AND DEVELOPMENT OF A CONCEPTUAL
APPROACH TO THE COLLABORATIVE MODEL OF THE LATVIAN
NATIONAL INNOVATION SYSTEM

Chapter 3 consists of 2 sections, 19 pages, 14 figures and 5 tables

3.1. The Formation and Development of a Conceptual Approach to the
Collaborative Model of the Latvian National Innovation System

The concept of "quadruple spiral” was described by J.Karajanis and D.Campbell in
2009. The fact that the innovation process is also influenced by other institutes representing
different social strata creates the theoretical embodiment by adding the fourth element to the
triple spiral.

In this case, the fourth spiral is understood as a civil society affected by culture, mass
media, art, values, lifestyle, creative industries, and possibly a 'creative class'.!%

The science

A The
Business science

Defective double "helix" in the Latvian economy Modification double "helix" in the Latvian economy

(since 1990) (since 2004)
‘ 5
1

"Helix" concept
(today)

The lack of "spirals" in in the Latvian economy
(up to 1990)

3.1. Fig. Evolution of the ‘Spiral’ in the Latvian Economy
Source: Figure created by author based on different sources

The evolution of the "spiral” concept in the Latvian economy went through three stages.
We offer to rethink and add a fourth element - human capital. The evolution of "spiral™ is
similar to DNA conformation.

The aim of the research of this division is to create an economic-mathematical model of
the national innovation system of Latvia, which describes the functioning of the state economy
and allows to perform the following decomposition of the economic growth of the country,
making an assessment of the contribution of innovation factors to the increase, as well as to
implement the state innovation forecast in the medium term.

This is how we propose to include an integrated fourth indicator, "Human capital and

126 Kacenos P.P Mojienb HallMOHANIbHON HHHOBAILIMOHHO# cucTeMbl // BecTHuK Ues110MHCKOTO rOCY1apCTBEHHOTO
yauBepcurera.  2013. Ne 32 (323) DOxkonomuka Bem. 52-56 ¢. — c¢. 55. Available at:
http://www.lib.csu.ru/vch/323/009.pdf (accessed: 17.03.2016.).
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research™, in the calculation scheme, for a complex assessment of the criteria not previously
taken into account. This indicator mainly includes sub-indices related to education.

Side view

capital

View from above

3.2. Fig. The concept of ""Quadruple spiral*
Source: Figure created by author based on various literature sources

This indicator was selected from the analysis (see Figure 3.3), which showed that
“Human capital and research” is the weakest indicator in Latvia, which hinders the
development and development of the national innovation system.

So a resource that is simply not used. Human capital refers to the intensive factor of
economic growth, which is determined by the improvement of management systems,
technologies, use of innovations, modernization of production and improvement of the quality
of human capital. Research confirms the fact that the increase of Latvia's national
competitiveness is not possible without the establishment of a national innovation system. The
development of a national model of the national innovation system will require reflection,
restructuring, rationalization and restructuring of all components and interactions between
actors of the national innovation system.

02,5

Institutions

Creative outputs Human capital & research

50,6

60,08

Knowledge & technology outputs Infrastructure

B Small highly developed

Euwropean countries

64,48

B Latvia

Business sophistication Market sophistication

3.3. Fig. Estimation of the “core” of the Latvian NIS model based on the key indicators
of the small “highly developed” countries of the Global Innovation Index 2015
Source: Created by author based on GIl 2015 ***

The new system approach to the development of the national innovation system model
takes into account the influence of the level of development of the subjects of the national
innovation system and their specificities, as well as the peculiarities of the state on the process
of realization of innovation changes and generation of new institutes.

The transition to the new paradigm takes place in parallel with the revaluation of the
core value of human capital as the main production factor, as well as any country and even a

127 Qastadijis autors, pamatojoties uz: Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent «The Global
Innovation Index 2015: Effective Innovation Policies for Development», p. 231.



single company.

At present, competition is moving from the field of finished products to the field of
knowledge, scientific discovery and high technology. An information society and a knowledge-
based economy are emerging. The main innovation generator and at the same time the
consumer as well as the national innovation supplier for external markets is a science-intensive
business. In this way, science-intensive business is the basis for most of the developed
countries' national competitiveness in external markets.

3.2. Elaboration of the Collaborative Model of the National Innovation
System and Evaluation of the Efficiency of the Latvian Innovation
Economy

High-quality human capital is a key factor in the development and growth of modern
economies, both industrial and innovative.'?®

The author modifies the model that was discussed in the first chapter (see Figure 1.6)

Here is shown a spiral in the form of a kernel in the form of a triangle, where a new actor,
human capital, takes a new position.

PEST factors

1 Market demand
—‘l Leglslallon H Financial sy slem | ] -| for innovation I'

3

4
H The market for new

I products "innovation"
K

, "Core" SmnT
E

lnformatlon system F_—u
> . Market supply
"Internal environment" on innovation

f

Macroeconomic policy |

| System of generation and distribution

"Wide settings"

|

—"External environment"

3.4. Fig. Model of Latvian National Innovation System
Source: Created by author based on different sources

In the following we proposed to calculate this economic model and to make a forecast of
the state innovation development in the medium term. The algorithm for assessing the
effectiveness of the functioning of the Latvian national innovation system model was
developed for the analysis (see Figure 3.5).

As can be seen in the figure, the analysis of the obtained results takes place in several
stages: performing comparative analysis, carrying out regressive analysis and forecasting the
medium-term perspective of the Latvian national innovation system model.

128 Plasais cilvékkapitala jédziens (UNDP, WB, Competitiveness etc). Available at:
http://www.lerc.ru/?part=articles&art=3&page=22 (accessed: 25.03.2016.).
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3.5. Fig. Algorithm for assessing the effectiveness of the Latvian national innovation

system model
Source: Created by author based on different sources

The methodology is based on the calculation of aggregate indicators, which allows to
take into account as far as possible the factors influencing the efficiency of the innovation
economy. Therefore, we will formulate the concepts of the main indicators of the proposed
methodology. The efficiency of the innovation system can be defined as the ratio of innovation
performance (IDR) indicators to the resources spent on the innovation process (IPF). IPF
consists of seven aggregated sub-indicators (Sn) that show the state of affairs: institutes,
education and research, infrastructure, market development, business development, production
of knowledge and technology, creative production. Each of the sub-indicators of the
functioning of the innovation process shows the capacity of its or other Institute of Innovation
Economics, because the main task of each institute is to accumulate the appropriate type of
resources to use it in the most efficient way in the economy of innovation. The Innovation
Process Functional Indicator (IPF) shows what innovation performance results were achieved
using existing resources. IPF consists of four aggregated sub-indicators that characterize the
results of the Latvian national innovation system.

Let's make a mathematical model for this methodology. So, the National Innovation
Methodology Efficiency Ratio (NIMEK) against the Innovation Process Functioning (IPF)
indicator is calculated using the formula:

IDR
NIMEK = —

IPF (3. 1)129

In addition, if NIMEk> 0.5, the resources available to the economic system are used
effectively. If NIMEK = 0.5, then the efficiency of using existing resources is zero, So you can
talk about it, the innovation system works on the principle of simple reproduction. If NIMEK
<0.5, resources are used inefficiently.

Noteiktie kritériji kalpo par pamatu valsts izlases veidoSanai talakai analizei.

129 Source: Created by author based on different sources
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3.6. Fig. General scheme for assessing the effectiveness of the national innovation

economy (NIMEK)
Source: Created by author based on different sources

The author examines in more detail the stages of calculating the national innovation
economy coefficient (NIMEK):

Step 1. In the first step, the composition of indicators (indicators) proposed for inclusion
in the Latvian NIS model is analyzed.

In order to ensure the stability of the model and to avoid overloading it with a number of
redundant indicators, the main indicators and the sub-indicators of the “Global Innovation
Index 2017” included in the second chapter of this work are taken into account.

Step 2. In the second step, sub-indicators that are part of the indicators IPF and IDR are
calculated. There are a total of 11 indicators: institute sub-label (Si inst), education and research
sub-program (Si R&D), sub-infrastructure (Si inf), market development sub-indicator (Si mar),
business sub-contractor (Si bus), sub-indicator of knowledge and technology (Sj sc ),
Subcontractor of Creative Production (Si cre) and Economic Sub-Contractor (Sj ec), Business
Sub-Indicator (Sj bus), Scientific Sub-Score (Sj sc), Human Capital Sub-Indicator (Sj hc).

The innovation process performance (Si) sub-indicators and innovation performance sub-
indicators (Sj) are calculated in a separate indicator block and show the potential of the
economic system's resources and its effectiveness. The value of Si and Sj is calculated on the
basis of statistical data provided by the Global Innovation Index for 2017.

The Global Innovation Index was chosen because all indicators have the same
dimensions. Therefore, it is not necessary to give indicators (indicators) from absolute values
to weighted values. Basically, scores from 0 to 100 will be taken from the Global Innovation
Index report for 2017.

Step 3. In the third step, IPF and IDR are calculated for end-point values. The values of IPF
and IDR are found as the sum of the weighted sub-indicators.
kK, o

IPF = > .
£ 100

i=l1
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IDR = » —!
100

j=1 (3.2) 10
Where:

IPF — functioning of the innovation process

IDR — result of innovation

Ki and Kj — the number of indicators used to calculate the relevant sub-indicator

Si and Sj — sub-component within IPF and IDR

100 — constant size (const)

In this way:
- (71,8+80,7+80,6) (52,6+34,9+11,7) (68,3+353+48,4) (44,5426+86,7) (41,6+40,4+32,7) (18+53,6+33) (50,3+45,5+39,2)
= + : + f +
100 100 100 100 100 100 100

IPF has a weighted factor of ~ 9.96. Now you need to find an IDR as a result (as a data
output).

(77,7+50,6) | (52:4+38,2)  (34,9+463), 33,1
100 100 100 100

Step 4. In the fourth step, the calculation of the national innovation economy efficiency
factor (NIMEK) is based on the formula 3.1.

IDR
NIMEK = - 3,332 = 00,3346

IPF 9.957

The efficiency ratio of the national innovation economy was ~ 0.335. Now, using the
link at 1, it is safe to say that at the current stage of development Latvia's innovation activity is
not developed and the economy is inefficient because 0.335 <0.5.

Now, using the given methodology, we will analyze the indicators from 2013 onwards.
until 2017 (see Table 3.1), as it is a five-year period and all data from 2013 is available. (The
first edition came out in 2007 and does not contain all the indicators).

IDR = = 3,332

3.1. Table
Efficiency of the National Innovation Economy 2013 - 2017.
Source: Table created by author based on different sources
Years 2013 2014 2015 2016 2017
NIMEK | 0,3490 | 0,3347 | 0,3352 | 0,3340 | 0,3346
Now - graphically.
0,3550
0,3500 0,3490
0,3450
0,3400 0,3347
' 0,3352
0,3350 0,3340 0.3346
0,3300
0,3250
2013 2014 2015 2016 2017

3.7. Fig. Efficiency of the National Innovation Economy 2013 - 2017 g.
Source: Created by author based on different sources

130 Source: Created by author based on different sources
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The author sets up a linear one-factor regression model and its confidence corridor for a
five-year forecast until 2022.

3.2. Table
Regression model.
Source: Table created by author based on different sources
Initial data Linear trends
Y (X)-
Year, X NIMEK, Y | Y(X) Syx) Y (X)+tSy(x)
tSvy(x)
2013 0,35 0,34 0,01 (0,32 |0,36
2014 0,33 0,34 0,01 | 0,32 0,36
2015 0,34 0,34 0,01 | 0,32 0,36
2016 0,33 0,33 0,01 | 0,32 0,35
2017 0,33 0,33 0,01 {0,31 |0,35
2018 0,33 0,01 {0,30 |0,35
2019 0,33 0,01 | 0,30 0,35
2020 0,32 0,01 | 0,29 0,35
2021 0,32 0,01 | 0,28 0,36
2022 0,32 0,01 (0,28 |0,36

Number of data NIMEK (V) given from 2013 By 2017, the forecast will be made by
2020, for a five-year period (forecast).

Linear Regression Hypothesis

When creating a linear regression, the zero hypothesis that the regression line's general
corner coefficient f is zero is tested. If the corner coefficient of the line is equal to zero, there
is no linear relationship between x and y: x change does not affect y.

The following algorithm can be used to test the zero hypothesis that the real corner
coefficient f is zero.

statistics equal to the ratio bISE(B] exposed Z— sharing with '"~2! degrees of
freedom where ~Z \2)= and the coefficient & standard error.
yo 2 x= %))
DN
SE ()=
1 i I:. = |J
(3.3) 131 Z T
(3.4)132
§ :Z':J-'—}'—]J
rer Y
\n—2) - Estimation of residual dispersion (3.5) 1

131 Formula vidgja aritmétiska novérojuma noteikSanai. Available at: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (accessed: 25.03.2016.).
132 Formula vidgja aritmétiska novérojuma noteikSanai. Available at: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (accessed: 25.03.2016.).
138 Formula vidgja aritmétiska novérojuma noteikSanai. Available at: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (accessed: 25.04.2017.).
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Usually, if the value level is zero, the hypothesis is canceled.

You can calculate a 95% confidence interval for the general corner factor:

- (3.6)
134

- . . . (n—2], . .
where ‘%7 percentage point £~ splitting with degrees of freedom which gives
credibility to the bilateral criterion 0.05.
This is the interval that contains the general corner coefficient with 95% confidence.
3.3. Table

Descriptive statistics
Source: Author's calculations based on SPSS statistics

Designation Parameter Value
N Number of initial values 5
Xep X average value 2015
P Probability of trust 95%
t Stjudent Criterion 3,182

And so, the number of initial values is 5. The average arithmetic obtained by summing
all the values and dividing this amount by the number of values in the set. Calculations were
made using an algebraic formula. Formula for Average Arithmetic Calculation:

A=X1+Xo+ ...+ Xn)/n (3.7)1%
The variable n observation set x can be displayed as x1, x2, x3, ..., xn.
From this, the average arithmetic observation will be 2015.
To cor??are a}llfrage values, Stjudent's t-criterion is calculated using the following formula:
Ay — o
v m.% + }P'r.% (3.8) 1%
Where:
M - Average arithmetic of the first reference group
M2 - Average arithmetic of the second comparative group
m1 — first average arithmetic mean error
m2 - second average arithmetic mean error
The value of the obtained Student's t-criterion must be correctly interpreted. For this
purpose, we need to know the number of subjects in each group (nl1 and n2). We find the
number of degrees of freedom by the following formula:**’
f=(n1+ny)-2 (3.9
We then determine the critical value of the critical value of the Student's t-criterion (eg p
= 0.05) and the number of degrees of freedom f given in the table 3
All initial Student's t-criterion data have a normal distribution. The student criterion is

134 Formula vidgja aritmétiskd novérojuma noteikSanai. Available at: http://www.statistica.ru/theory/osnovy-
lineynoy-regressii/ (accessed: 25.04.2017.).

1% Formula vidgja aritmétiska novérojuma aprékinaSanai. Available at: http://www.statistica.ru/local-
portals/medicine/osnovnye-statistiki-i-t-kriteriy-styudenta/ (skatits: 25.04.2017.).

136 Formula vidgja aritmetiska novérojuma aprékinasanai. Available at:
http://medstatistic.ru/theory/t cryteria.html (accessed: 25.04.2017.).
137 Formula vidgja aritmetiska novérojuma aprékinasanai. Available at:
http://medstatistic.ru/theory/t cryteria.html (accessed: 25.04.2017.).
138 Formula vidgja aritmétiska novérojuma aprékinaganai. Available at:

http://medstatistic.ru/theory/t _cryteria.html (accessed: 25.04.2017.).
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3.182, at the value levels o = 0.05. Since the value of the calculated criterion is more than
critical, we conclude that the observed differences are statistically significant (value level is
3.182> 0.05).

3.4. Table

Regression Statistics |
Source: Author's calculations based on SPSS statistics

Apzimg&jums Parametrs Vertiba

a Coefficient at X -0,003
Sea Deflection standard error 0,002
R? Determination factor 0,524
F F-statistics 3,304

Ssreg Sum of squares regression 0,000
b Permanent b 6,276
Seb Default standard error 3,267
Sy Standard Y error in rating 0,005
df Brivibas pakapju skaits 3

Ssresid Sum of squares remaining 0,000

The regression (incline) standard error is considered as a standard observation scatter
measure compared to the modeled values. Regression standard error is calculated as the square
root of the unmeasured regression dispersion estimate:

S N ) N e [ 2
T ‘an—ﬂ{ze:l(’*‘}'} B e |

(3.10) 139
Where:
n — total number of observations,

Yi _values of observable variable,
*i _values of explanatory variable,

y _ average value of the sample under study,
i— the mean value of the explanatory variable in the sample,
o

~ — undisturbed regression dispersion estimation.

In our case, Sea= 0,002, but as is known, the lower the regression standard error value,
the higher the model quality. The standard error shows the contribution of each component to
the overall statistical error.

Determination Factor - Another Quality Adjustment Score.0 < R? <1, the closer R? at 1, the
better the regression equation (i.e., the quality of the adjustment). From 3.4 table R2 = 0,524,
so the dependency is medium, where the factor x explains 52.4% of the dependent variable y,
so the deviation of the actual values of the dependent variable from the calculated ones is small
and the quality of the adjustment is normal.

Fisher statistics (F-statistics) are used to estimate the overall value of the model. There is a

hypothesis Ho the significance of all model coefficients (coefficients at all regressors are zero).
The following F-statistics are used to evaluate this hypothesis:
R® n—-k-1

F= >

1—-R" k (3.11) 140
139 Formula vidgja aritmetiska novérojuma aprékinasanai. Available at:
https://university.prognoz.ru/biu/ru/Cranmaprras_omuibka_perpeccun (accessed: 25.04.2017.).
140 Formula vidgja aritmétiska novérojuma aprékinaganai. Available at:

https://university.prognoz.ru/biv/ruCrarucruka_@uiepa (accessed: 25.04.2017.).
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Where:

R” _ determination factor,
n — number of observations,

k —number of explanatory variables (hnumber of parameters of regression equation without free
member).

Using this formula, the calculated F-statistic value is compared to the Fischer criterion's
critical value from the Fisher distribution table:*4!:

Fi_,(kkn—k—1)
Where:

& _value level,
'1?1=kun vz =ﬂ_||.[i:_1

(3.12)

- levels of freedom.

The comparison shows that in this case F = 3.304, at the set value level a = 0.05, the
hypothesis of the model value is generally rejected (3.304 <7.81). The greater the sum of the
regression squares (or the smaller the remaining amount), the better the regression equation
approximates the original point cloud. In our case, the remaining amount is 0%. So the
regression equation approximates the initial point cloud very strongly. The standard deviation
error is 3,267 and the standard error of estimate is 0.005. These statistics are a measure of the
distribution of observable values relative to the regression line.
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3.8. Fig. Linear Forecasts of Latvian National Innovation Economy Efficiency and

Correlation Correlation Schedule.
Source: Author's calculations based on SPSS statistics

The number of degrees of freedom is 3 - this is the number of values in the final
calculation of statistics that can vary. In other words, the number of degrees of freedom shows
the vector dimension from different sizes, the number of "free" steps required to fully determine
the vector.

Since one of the apriori hypotheses is about the relationship between the given variables,
let's test it in the graph of the appropriate spreading chart.

The spreading diagram shows a visible negative correlation between two variables. It
also shows a 95% confidence interval for the regression line i.e. with a 95% probability, the
regression line runs between two dotted curves. And for Latvia the forecast is not satisfactory.
By 2020, NIMEk ranges from 0.32 to 0.33. If we have to work in the same conditions, there
will be no development of the national innovation system in Latvia and, as a consequence, there
will be no economic development in general, only a small increase.

Therefore, we propose to increase the indicator "Human capital and research" three times
and make sure that human capital and research in the long term will lead Latvia to the

141 Formula vidgja aritmgtiska noveérojuma aprékinaganai. Available at:

https://university.prognoz.ru/biu/ruCrarucruka_@urepa (accessed: 25.04.2017.).
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innovation

economy. Firstly, increase spending on education and R&D as a percentage of GDP. So let's
imagine that the indicator of human capital and research in 2018 increases from 33.1 to 99.3.
Exiting from it, NIMEK will not be as of 0.33346 in 2017, but in 2018 it will be 0.4011. Let's
now create a linear one-factor regression model and its confidence interval.

3.5.Table

Regression Statistics I1.
Source: Author's calculations based on SPSS statistics

Designation Parameter Value
a Coefficient at X 0,007
Sea Deflection standard error 0,006
R2 Determination factor 0,271
F F-statistics 1,487
Ssreg Sum of squares regression 0,001
b Permanent b -14,552
Seb Default standard error 12,221
Sy Standard Y error in rating 0,025
df Number of degrees of freedom 3
Ssresid Sum of squares remaining 0,003

Descriptive statistics are as follows: number of initial values 6, average X = 2016, probability
95%, and Student Rating 3,182. Further, regression statistics are obtained (see Figure 3.9).
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3.9. Fig. Linear Forecasts of Latvian National Innovation Economy Efficiency and
Correlation Correlation Schedule
Source: Author's calculations based on SPSS statistics
From the calculation, we can see the following: only by increasing one indicator - human
capital and research, Latvia annually increases the NIMEs by 0.01 (see Figure 3.10).
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Also in 2028, it will close to a factor of 0.5 when efficiency is zero. The starting point of
the innovation economy will be in 2032, starting with 2033, the economy will become
innovative (NIMEk = 0.51) and will work efficiently (0.51> 0.5).

Chapter 3 Summary

1. Research confirms the fact that Latvia's national competitiveness cannot be increased
without the establishment of a national innovation system. In order to create a model of a
collaborative national innovation system, it is necessary to restructure and rationalize all the
components and interrelationships between the national innovation system participants.

2. A new systemic approach to the modeling of the national innovation system is
considered, which takes into account the impact of the level of development of the objects of
the national innovation system and their specificity, as well as national features in the
innovation implementation process and creation of new institutions.

3. A conceptual approach to the modeling and development of the Latvian National
Innovation System is based on the experience of small EU countries by systematizing the
indicators of the Global Innovation Index. In order to create a model of the Latvian National
Innovation System, the concept of “quadruple helix” was used, introducing the fourth integral
indicator - “human capital”, which was ignored in the previous concept (triad - triple helix).
Based on the experience of small EU countries, systematizing and generating the Global
Innovation Index indicators also identified the main opportunities for developing the Latvian
NIS model.

4. An economically mathematical model of the Latvian National Innovation System
was constructed, which characterizes the functioning of the national economy and facilitates
further economic growth by evaluating the contribution of innovative growth factors and based
on the developed algorithm and the Global Innovation Index.

5. The economic model is calculated and the country's medium-term forecast of
innovative development is made. An algorithm was developed to evaluate the performance of
the innovation system model in Latvia. Scatterplot showed a clear negative correlation and
Latvia's outlook is unsatisfactory (Enie ranges from 0.32 to 0.33 by 2022). If the conditions for
faster and more efficient introduction of innovations are not changed, Latvia will not develop
its national innovation system, and thus economic development will slow down, only slight
growth is possible.

In order to improve the NIS model, the "human capital™ ratio was increased 3-fold (mainly
in education expenditure and R&D expenditure as% of GDP). The long-term positive outlook
is only visible in 2032, and by 2033 the economy will become innovative (Kenie = 0.51) and
operate efficiently (from 0.51 to 0.5). As a result, human capital will bring an innovative
economy to Latvia in the long run.
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CONCLUSIONS AND PROPOSALS

Summarizing the results of the doctoral thesis, the following conclusions and
suggestions have been made.

>

The stages of formation and development of the concept of the national innovation
system are analyzed. The analysis of the NIS concept phases and the conclusions of the
work made it possible to justify the logical transition to a modern and more complex
theory, which allows us to evaluate the traditional sources for increasing the
competitiveness of the global economy.

A scheme has been developed to show the key researchers of the NIS concept from the
18th century to the present. A brief tour of the history of the development of the NIS
concept, consisting of 4 main phases: the conception phase, the spread and genesis of
the concept in academia and politics, the development phase of the concept 'debate’.

A structured aspect of the NIS concept system, which is discussed in detail and includes
the following elements: innovation, system, national system, national innovation
system and NIS concept creation. According to the analysis, the innovation system
consists of elements and links that cooperate in a new process of production,
dissemination and use of economically useful knowledge; and the national system
incorporates elements and attitudes, either inside or within the national state.

A synthetic definition of the term "innovation™ has been developed. "Innovation is the
phenomenon where the main object is the process resulting from the cooperation of
forces". Based on the resulting definition, it can be optimized as follows: "Innovation
is a phenomenon associated with the process of manifesting power through
collaboration™.

A study of NIS theoretical concepts has shown that human resources alone have a direct
impact on the quality and quantity of other innovation resources, which ultimately
increases the potential of the national innovation system.

Considering the theoretical and methodological aspects of the structure of the NIS,
according to the author, the approach that was developed simultaneously by a number
of economists in the 1980s: R. Nelson, K. Frimmen, D. Niosi and B. A. Lundvall.

The structure of the model of the national innovation system is found and
recommendations for its formation are formulated. Analyzing the theoretical aspects of
the state innovation system model, the author introduced the structure of the state
national innovation system model, which in the future will allow to formulate more
precisely the diagnostic and stimulation methods of NIS development.

The author's new theoretical model of NIS, based on B. A. Lundwall's successful
piloting in Denmark, provides the basis for qualitative changes in the national (regional)
economy, its competitiveness on the internal and external markets. This, in turn,
provides an incentive to create internal conditions for new industries with low
production costs and high productivity, new jobs and long-term improvements in the
standard of living of the population. By combining economic policy, science and
business, prioritization and comparative advantages can create a fundamentally new
competitive and innovative national economy, abandoning the declarative approach.
Analysis of NIS model level and development conditions requires a set of indicator
indicators. Currently, the figures are in the hundreds, so the author chose to use the
indicators and indicators that are based on the Global Innovation Index (Gll).

A study on the design and development of a national innovation system in the EU
countries showed that the national indicator of European countries differs significantly
in setting goals and achievements in their implementation. Together we have to tackle
the problem and allocate resources to research and innovation. Developing and
developing national innovation systems in the EU requires closer links between national
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instruments, business initiatives and pan-European programs. It will also help Latvia
move from a modest group of innovators to moderate innovators and beyond.

By combining all directions of research in the identification of small advanced
countries, the author gives his own definition. Small, highly developed European
countries - these are European countries with less than 10 million inhabitants.
population, which has a highly specialized economy with a high proportion of science-
intensive industries and the highest rates of economic growth.

A key feature of the national innovation systems of small, highly developed European
countries is the extremely high level of basic science, which is predominantly publicly
funded. Countries such as Switzerland, Sweden, Finland, Denmark and Norway are
world-renowned universities that carefully select the research fields that these
universities are truly capable of maintaining at the global level.

The ecosystem approach to designing a national innovation system was described using
the "triple helix" concept. It has been proven that, through the widespread use of
information and communication technologies, innovations become interactive, and the
economy attracts new sources of growth and development across a wide range of
societies, society at large.

The NIS has taken into account the new trend in the innovation network model, which
is jointly created with members of different network communities involved in
collaborative innovation relationships and the development of a specific ecosystem
(collaborative innovation networks).

The "triple helix™ approach is considered universal and compliant with the collaborative
model because it forms a self-development mechanism for complex nonlinear systems
of any level based on the interaction of the three key subsystems. By replacing the
traditional governance mechanism with a hierarchical center, this model offers an
innovative institutional set-up. Through continuous collaboration between government,
science and business, the system accumulates new knowledge that spreads across all
economic agents through communication and gives the system integrity and dynamic
resilience.

It has been theoretically proven that the triple helix approach to the national innovation
system cooperation model is not always sufficient. There may be a fourth element for
NIS development.

Horizontal organization of social relations provides Scandinavian economies with
innovation and competitive advantages, but attempts to subject complex social systems
to a hierarchical subordination regime undermine economic growth, creating a lack of
mutual information and an increase in entropy behavior. This is exactly the situation
that threatens economic stagnation in today's Latvia.

Analysis of the strengths and weaknesses of the Latvian innovation system, as well as
evaluation of opportunities and threats in its development (SWOT / SWOT analysis).
The analysis revealed the main problems: weaknesses in the national innovation system
and the lack of the NIS model. This aspect is very important for Latvia, as the creation
of favorable conditions in the country can provide a strong incentive for economic
development based on knowledge and innovation. Innovative development is becoming
the key to economic growth and competitiveness in all EU countries. It promotes the
emergence of new industries, lower production costs, long-term economic growth, job
creation, productivity, etc.

Research confirms the fact that increasing Latvia's national competitiveness is not
possible without the establishment of a national innovation system. In order to create a
model of cooperation between the national innovation system, it is necessary to
restructure and rationalize all components and the relations between the participants of
the national innovation system.
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> A new systemic approach to the development of the national innovation system model
is being considered, which takes into account the impact of both the level of
development of the state innovation system objects and their specificities, as well as the
features of the state to change the innovation implementation process and creation of
new institutions.

» The conceptual approach to the development and development of the Latvian national
innovation system model is found on the basis of the experience of small EU countries,
systematizing the indicators of the Global Innovation Index. In order to create the model
of Latvian national innovation system, the “quadruple spiral” approach was used,
introducing the fourth integrated indicator “Human capital and research” - as an
integrated evaluation criterion ignored in the previous approach (triad - triple helix).
Based on the experience of small EU countries, systematizing and generating the
indicators of the Global Innovation Index, the main opportunities to create the Latvian
NIS model were identified.

» The transition to the new paradigm goes hand in hand with a reappraisal of “human
capital” as a key factor in production, as well as the core value of any country and even
an individual company. At present, competition is moving from finished products to
knowledge, scientific discovery and high technology. An information society and
knowledge-based economy are emerging. The main generator of innovation and at the
same time the consumer, as well as the supplier of national innovations to external
markets, is science-intensive business. Thus, science-intensive business forms the basis
of most developed countries' national competitiveness in foreign markets.

» An economic mathematical model of the national innovation system of Latvia was
developed, which characterizes the functioning of the national economy and promotes
further economic growth by evaluating the contribution of innovative growth factors
and based on the developed algorithm and the Global Innovation Index.

» An economic model has been calculated and the country's medium-term projections for
innovation have been made. An algorithm was developed to evaluate the performance
of the innovation system model in Latvia. The Scatterplot showed a clear negative
correlation, and Latvia's prospects are unsatisfactory (Enie ranges from 0.32 to 0.33 to
2022). Without creating new conditions for the development of innovations, there will
be no development of the national innovation system in Latvia, as a result of which the
economy will not be developed at all, only a small growth is possible. In order to
improve the NIS model, the human capital and research indicator was increased 3 times
(the increase should mainly be allocated to education expenditure and R&D / R & D
expenditure as a percentage of GDP). Positive long-term development can only be seen
in 2032, and from 2033 the economy will become innovative (Kenie = 0.51) and will
work efficiently (since 0.51> 0.5). Thus, human capital and research will lead in the
long term to an innovative economy.

The results of the research confirm the hypothesis put forward by the author.

The hypothesis was confirmed, the development of the collaborative model of the
Latvian national innovation system is possible by applying the ecosystem approach within the
“triple helix”, which describes the interaction of economic agents (state, business and
science) in cooperation with a new fourth factor - human capital, with a functioning
environment.

Based on the analysis and conclusions of the work, the author puts forward several
proposals.

Proposals formulated as a result of the study:

1. Co-ordination Center of the Republic of Latvia. Policies to collect and transfer
knowledge, to develop economic capacity for learning, to stimulate demand for innovation and
to spread, should be improved. Given the complexity of innovation, more effective
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coordination is needed in the design and implementation of policy measures in this area.
Consideration should be given to developing specific mechanisms and tools based on a
collaborative model of the national innovation system that facilitates the development of
relationships between actors interested in innovative processes.

2. Ministry of Economics of the Republic of Latvia and Ministry of Finance of the
Republic of Latvia. Strengthen funding instruments to support innovation. Firstly,
consideration should be given to introducing mechanisms for the award of grants to finance
research and development in the field of innovation. Tools need to be created to finance
innovation projects that stimulate the link between the economy and science, between
companies in both areas, along with the integral indicator of "human capital”, using the
"quadruple helix™ approach, including developing public-private partnerships.

3. Ministry of Foreign Affairs of the Republic of Latvia. Sustainable growth of Latvia's
economy, competitiveness of state and region in international markets should be promoted, and
international initiatives of this kind should be involved. Additional funding can be mobilized
from international funds in regional development, education, climate and other areas.
Cooperation between national and foreign research and development institutions should be
encouraged, thus developing the collaborative model of the national innovation system.

4. Ministry of Justice of the Republic of Latvia. Adopt legislation to promote the
commercialization of intellectual property, centralize and improve the transparency of
innovation funds. There is also a need to develop partnerships between all actors in a
collaborative model of national innovation systems (For example: public and private). The
essence of such a partnership is to increase the efficiency of innovative projects through the
transfer of responsibilities and the transfer of part of the risk to the private sector, which will
use resources more efficiently. All of this confirms the need to adopt a law on public-private
partnerships in the Republic of Latvia.

5. Ministry of Environmental Protection and Regional Development of the Republic
of Latvia. In order for Latvia to follow the path of innovative development, it is necessary to
use the developed model of the national innovation system. There is a need to take greater
account of the small practices of highly developed European countries to promote innovative
activities in the regions.

6. Ministry of Education and Science of the Republic of Latvia. To develop an
innovative ecosystem strategy for the development of Latvia that ensures fast and high quality
transformation of creative ideas into innovative products and services.As a result of the
implementation of the strategy, the revenues from the sale and use of intellectual property will
increase, the financing of the budget of domestic and foreign investors will increase,
investments in intangible assets will increase from the total capital investment, the GDP science
intensity will increase, etc.

7. Central Statistical Bureau of the Republic of Latvia. The most up-to-date data for
industry and subindustries as well as regions should be offered, which is particularly relevant
for innovation research. Because the quality, reliability and accuracy of the data depend on the
accuracy and objectivity of the conclusions drawn from the analysis.

All these proposals and measures are, in the author's opinion, an opportunity to
attract investment in R&D, increase the potential for innovation, including the level of
knowledge-intensive R&D, innovation activity and the competitiveness of business units.
The combination of economic policy, science and business, without neglecting the
development of human capital and taking into account comparative advantages, will
create an innovative and competitive Latvian economy, not just declarative ones.
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