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IEVADS

Pétijuma témas aktualitate. Miisdienas visa pasaul€ un arT Eiropa stipri jitama
nepiecieSamiba attistit un piemeérot zalas tehnologijas, kas palidz&tu samazinat cilvéka
darbibas rezultata radusos vides postfjumus un Iidz ar to ierobezot gaisa temperatiiras
paaugstinasanos nakotn&. Zalas ekonomikas raSanas vesture ir ciesi saistita ar klimata
parmainu problému, jo viens no tas [zalas ekonomikas] pamatmérkiem ir samazinat ar
vidi saistitos riskus un saudz&t dabas resursus (United Nations Environment Programme
(UNEP), 2011).

Tadgjadi témas priekSvésture iezim&jas jau 20. gadsimta otraja pusg€, kad
starptautiskas zinatnieku kopienas parstavju un art politikas veidotaju vida aktivi saka
izplafities idejas par ilgtspgjigu attistibu un uz vidi orientétu ekonomiku. 20. gadsimta
beigas un 21. gadsimta sakuma norisinajas virkne globalo saietu, kuros tika slip&ta un
uzlabota ilgtsp&jigas attistibas paradigma ka vienigais iesp&jamais un galvenais miisu
planétas cel§ uz progresu. Saja sakara ir svarigi izklastit ar globalajam klimata
parmainam saistito politisko lémumu hronologisko secibu.

ANO Pasaules Vides un attistibas komisijas (PVAK) 1987. gada zinojums “Miisu
kopgja nakotne” (saukts arT par Bruntlandes komisijas zinojumu) bija pilniba veltits
ilgtspgjigas attistibas jautajumiem. 1988. gada junija politiku, zinatnieku un vides
aktivistu grupa piedalijas Pasaules konferenc€ par atmosfeéras izmainam Toronto,
Kanada, lai apspriestu butiskas oglekla dioksida Iimena izmainas atmosféra (Lindsey,
2020). Saja saieta starptautiska kopiena tika aicinata samazinat oglekla dioksida
emisijas daudzumu lidz 2005. gadam par 20 %. Bez tam tika izveidota ari Klimata
parmainu starpvaldibu padome (KPSP). Pétniecisko darbu taja veica valdibas,
akadémisko aprindu, riipniecibas nozaru un nevalstisko organizaciju parstavji.

llgtspejigas attistibas konceptam tika pievérsta liclaka uzmaniba péc Rio de Zaneiro
notikusa “Zemes samita” (1992), kura tika izveidots programmas modelis
“Dienaskartiba 21” ilgtspgjigas attistibas istenoSanai. Uzreiz pé€c ‘“Zemes samita”
valdibas kopigi izveidoja ilgtspgjigas attistibas vadlinijas, kas daudzas valstis nozZimigi
ietekm&ja prioritarus vides aizsardzibas mérkus (Satbyul et al., 2014, citéts no
Kazstelan, 2017a).

Bez tam “Zemes samita” ANO dalibvalstis pien€ma Apvienoto Naciju
Organizacijas Vispargjo konvenciju par klimata parmainam (ANOVKKP). Vini
apnémas “stabilizét siltumnicefekta gazu koncentraciju [...] tada Iimeni, kas lautu
pasargat no bistamas antropogénas ietekmes uz klimata sistému” (United Nations,
1992). Neskatoties uz to, ka $ada stabilizacija pieprasitu ievérojamu siltumnicefekta
gazu emisijas daudzuma samazinasanu, nedaudz vélak Kioto, Japana jau tika nolemts
par konkrétam darbibam $1 mérka sasniegSanai. Tomer §1 samazinasSana attiecas vairak
uz attistitajam valstim, kas bija atbildigas (saskana ar Kioto protokolu) par lielako
emisijas apjomu (United Nations, 1998).

2009. gada Kopenhagenas Klimata parmainu konferencé jautajums par klimata
parmainam tika pacelts bezprecedenti augsta politiska limeni. Gandriz 115 pasaules
valstu lideri piedalijas Saja saieta, padarot to par vienu no plasakajam pasaules Iideru
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sanaksmém arpus ANO galvenas mitnes Nujorka. Kopenhagena pulcgjas vairak neka
40000 cilveku, kas parstavéja valdibas, nevalstiskas, starpvaldibu un religiskas
organizacijas, medijus un ANO agentiiras (Nagel, 2015).

2015. gada Parizes noligums bija vislielakais solis uz prieksu klimata parmainu
novérianas jautajumos kop$ Rio samita (1992). Sis dokuments ir Tpass ar to, ka tika
izvirzZits specifisks globals uz vidi orientéts meérkis. Siltumnicefekta gazu limeni
atmosfera Iidz 2050. gadam butu jastabilizg ta, lai vidgja gaisa temperatiira visa pasaulé
nepalielinatos vairak par 2 °C, salidzinot ar pirmsindustriala laikmeta Itmeni, un
kapums noturétos 1.5 °C robezas. Ipasi svarigs ir fakts, ka vieno3anos parakstija un to
pildit apnémas gan attistito, gan jaunattistibas valstu parstavji. Sobrid tas tiek uzskatits
par izskiroSo aspektu pasaules centienos aizkavet klimata parmainas. Parizes noligums
veido platformu kopigai dalibvalstu iesaistei: dazadu valstu parstavji tickas katru gadu,
lai savstarpgji koordinétu ricibu sarezgTjumu parvarésanai, tiek izvertéts progress cela
uz 2015. gada noteikto meérku sasniegSanu un uzraudzits pieskirta finans€juma
izlietojums (United Nations, 2015a).

Valstim, kuru parstavji parakstija 2015. gada Parizes noligumu, ir noteikts
samazinat siltumnicefekta gazu emisijas apjomu, ka arT jabut gatavam izvirzit papildus
mérkus nakamaja klimata parmainam veltita ANO samita. STs idejas ar jaunu sparu tika
attistitas ANOVKKP sanaksmé Glazgova, Apvienotaja Karalist€, kas norisinajas no
2021. gada 31. oktobra Iidz 12. novembrim.

Tomer ne vienmér starptautiska sadarbiba ir ta, kas veicina zala kursa attistibu.
Situacija, kad starptautiska [imeni sakoordinét ptlinus izradas diezgan sarezgiti, daudzi
regioni, pirmkart, Eiropas Savieniba, pasi uznemas cinu ar globalo sasil$anu un zalas
izaugsmes veicinasanu gan regionala, gan starptautiska méroga. Autors sava promocijas
darba balstas tie$i Eiropas Savienibas pieredze, kas [ES], mainot savu attieksmi
ilgtsp&jigas attistibas jautajumos, var klait par paraugu citam valstim, regioniem un visai
pasaulei.

Sada ES apnemsanas ilgtspgjigas attistibas veicinasanai ir saprotama: Eiropas
Savienibas sarazotais siltumnicefekta gazu emisijas apjoms ir ceturtais lielakais pasaulé
péc Kinas, ASV un Indijas (Rivera et al., 2021). Saja kontekstda ES Iideri noléma
(atbilstosi augstakmingta Parizes noliguma noteikumiem) samazinat savas valstis
siltumnicefekta gazu emisijas apjomu lidz 2030. gadam vismaz par 40 % (salidzinot ar
1990. gadu), bet Iidz 2050. gadam apnémas sasniegt pilnigu oglekIneitralitati.

Sekojot modernas ekonomikas un politikas attistibas tendencém, $1 promocijas
darba autors mekl€ jaunas pieejas zalas ekonomikas virziena, analizgjot So fenomenu ar
jaunizveidota modela palidzibu, kas var&tu radit labveligakus apstaklus ar miisdienu
tehnologijam un inovativam ekonomiskajam metodém saistitu lémumu pienemsanai, ka
ar1 veicinatu inovativu ar zalo ekonomiku saistitu socialo ideju rasanos ilgtsp€jigas
attistibas konteksta.

Tadgjadi promocijas darba merkis: analizét zalo ekonomiku Eiropas Savienibas
ilgtspgjigas attistibas konteksta no 2017. gada lidz 2020. gadam.

Atbilstosi §im mérkim ir izvirziti $adi promocijas darba uzdevumi:
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- sistematiz&t zalas ekonomikas izp&tes teorgtiskos un metodologiskos aspektus
ilgtspé&jigas attistibas konteksta;

- izstradat jaunu daudzdimensionalu indeksu zalas ekonomikas stavokla
novertesanai ilgtspejigas attistibas konteksta;*

- empiriski analiz&t zalas ekonomikas stavokli ilgtsp&jigas attistibas konteksta
ES valstis laika posma no 2017. gada lidz 2020. gadam;

- noteikt sakaribu starp jaunizstradatu daudzdimensionalu indeksu un
Ilgtspgjigas attistibas mérku sasniegSanu ES valstTs.

Promocijas darba struktiira ir veidota atbilstosi ta mérkim un sastav no trim dalam.

Darba pirma dala ir teorétiski metodologiska. Taja tiek sistematizéta pétijuma
teorétiski metodologiska baze un analizéta atbilsto$a zinatniska literatiira, nodroSinot
terminologisko un metodisko pamatu promocijas darba empiriskajai dalai, ka ari
izskaidrojot 1ilgtsp€jigas attistibas kontekstu Sim pétjjumam. Analiz&ot zalas
ekonomikas esosas definicijas un ilgtsp&jigas attistibas kontekstu, Saja darba dala ir
pamatota nepiecieSamiba izstradat jaunu holistisku indeksu — Ilgtspgjigas attistibas zalo
indeksu (IAZI), kas balstits pieckarsas spirales modeli, — un raksturota ta strukttira. Tiek
defingtas galvenas indeksa apakssistémas un izveleti atbilstosi raditaji to novertesanai.

Tadgjadi 1.1.nodalas uzdevums ir izskafit starptautisko un politisko diskursu
attieciba uz ilgtsp&jigu attistibu, liekot uzsvaru uz Eiropas Savienibas pieredzi; parskatit
zalas ekonomikas izpétes evoliiciju ilgtsp&jigas attistibas konteksta, ieklaujot pieckarsas
spirales modela aprakstu; 1.2. nodalas uzdevums ir analizét dazadu “zalo” terminu
definiciju saturu un noteikt zalas ekonomikas galvenas dimensijas ilgtsp&jigas attistibas
konteksta; 1.3. nodalas uzdevums — analiz&t jau eksistjoSus zalas ekonomikas stavokla
novertésanas indeksus (ar to izstrades secigu aprakstu), noteikt to stipras un vajas puses,
ka arT identificét iesp€jamas kliidas; pamatot vajadzibu izstradat jaunu holistisku
Indeksu un izvirzit pamatprasibas ta izstradei; 1.4.nodalas uzdevums ir aprakstit
jaunizstradata Indeksa piecas apakS$sistémas un noteikt atbilstoSus raditajus to
kvantitativai novérté$anai; pamatot ta vai cita raditaja lietderigumu; 1.5. nodalas
uzdevums ir izstradat aprékinu metodiku zalas ekonomikas stavokla novértéSanai ES
valstis, balstoties uz jaunizstradato Indeksu (kuru autors piedava saukt par Ilgtspg&jigas
attistibas zalo indeksu, IAZI).

Otra dala parsvara ir empiriska, un taja pirmas teor&tiski metodologiskas dalas
atzinas tiek pielietotas praksg, izstradajot IAZI. Taja ir atspoguloti aprekinu rezultati un
sniegts ES valstu klasifikacijas modelis péc zalas ekonomikas stavokla ilgtspgjigas
attistibas konteksta, izvertgjot to [zalas ekonomikas stavokli] un analizgjot ta regionalas
tendences. Pamatojoties uz jaunizstradato Indeksu, tiek noteiktas ES valstu prioritates
attieciba uz ilgtspgjigu attistibu un tiek izveidota IAZI vienkar$ota versija.

! Termins “zalas ekonomikas stavoklis ilgtspgjigas attistibas konteksta” ir centralais $aja
promocijas darba; tas ir autora kontekstuali (situativi) tulkots no anglu termina the performance
of green economy in the context of sustainable development. Savukart attiecigais anglu termins
tika izveidots, pamatojoties uz ESAQ lietoto terminu the performance of green economic
development (Organisation for Economic Co-operation and Development (OECD), 2017a).
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Tadgjadi 2.1. nodalas uzdevums ir klasificet ES valstis péc to zalas ekonomikas
stavokla ilgtsp&jigas attistibas konteksta; 2.2. nodalas uzdevums ir noteikt atskiribas ES
valstu klasteru starpa péc to zalas ekonomikas stavokla ilgtspgjigas attistibas konteksta;
2.3. nodalas uzdevums ir analiz&t zalas ekonomikas
stavokli ilgtsp&jigas attistibas konteksta; 2.4. nodalas uzdevums ir izveidot Ilgtsp&jigas
attistibas zala indeksa vienkarSoto versiju.

TreSaja dala tiek analizEta Ilgtsp€jigas attistibas zala indeksa sakariba ar ta
apakssistémam atbilstoSu Ilgsp&jigas attistibas merku (attiecigi 4., 9., 16., 3., 6. IAM)
sasniegSanu ES valstis.

Tadgjadi 3.1. nodala tiek veikta korelacijas analize, lai noteiktu IAZI sakaribu ar
IAM 4 (izglitibas joma); 3.2. nodala — ar IAM 12 (ekonomikas joma); 3.3. nodala — ar
IAM 16 (politikas joma); 3.4. nodala — ar IAM 3 (sabiedribas joma); 3.5. nodala — ar
IAM 6 (vides joma); 3.6. nodala tiek veikta IAZI salidzinasana ar parastiem raditajiem
(konkréti, IKP uz vienu iedzivotaju) attieciba uz |AM sasniegsanu Eiropas Savienibas
valstis.

Trim galvenajam promocijas darba dalam seko nobeigums un diskusija, kas balstas
IAZI salidzindjuma ar citiem daudzdimensionaliem, zalas ekonomikas izpétei
paredzétiem modeliem.

Petijuma objekts: Eiropas Savienibas valstis (n = 28) no 2017. gada lidz
2020. gadam.

Pettjuma prieksmets: zala ekonomika ilgtspgjigas attistibas konteksta pétamajas
valstis izveletaja laika posma.

Pettjuma hipoteze: lai gan daudzdimensionala zala ekonomiska attistiba veicina
llgtspejigas attistibas merku sasniegsanu, ES valstis verojams loti atskirigs zalas
ekonomikas stavoklis ilgtspgjigas attistibas konteksta.

PétTjuma teorctiska un metodologiska baze. ST promocijas darba teorétisko
pamatu veido ilgtspgjigas attistibas koncepts, kur$ tiek uzskatits par objektivu miisdienu
prasibu (Tvaronaviciene, 2017). Sabalanséta attistiba var biit uzskatita par dalu no
ilgtsp€jigas attistibas koncepta: td nozimé attistibas kopigu prioritasu jeb faktoru
(resursu, socidlo, ekonomisko, vides, juridisko, kultiiras) lidzsvara pamatojumu
konkréta organizacija un to saskanoSanu ar nozares, regiona un valsts attistibas
interesém. Balstoties procesa pieejas idejas, ilgtspgjigas attistibas vadiba ir uz mérki
verstu tehniku, metozu un darbibu kopums, kas nodrosina sistémas kvalitativu parveidi
evolucionaras funkcion&$anas apstaklos (Lavrinenko et al., 2019). Saja pétfjuma
ilgtspgjiga attistiba tiek uzskatita ar1 par jaunu razoSanas un ekonomikas sisteémas
(sabiedribas, organizaciju, ripniecibas u.c.) funkciongsanas veidu, kas lauj nodroSinat
stratégisko konkurétsp&ju ilgtermina (Kozhevina, 2015).

Saja promocijas darba veikta ilgtsp&jigas attistibas teoriju un saistito rakstu analize
attiecas uz salidzinosi ilgu laika posmu, sakot ar 1987. gadu, kad péc ta deveta
Bruntlandes komisijas zinojuma publicé$anas ilgtsp&jibas konceptu saka apzinat plasa
zinatnieku kopiena. ANO Pasaules Vides un atfistibas komisijas augstakminétaja
dokumenta izteiktas idejas ne tikai nezaud@a savu aktualitati, bet deva impulsu
ilgstsp&jibas pétjjumiem visa Eiropa. Gan turpmakajos petljumos, gan arl $aja
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promocijas darba jo Tpasi tiek uzsverta ideja par ilgtsp&jigas attistibas tris galvenajiem
pilariem — ekonomisko izaugsmi, vides aizsardzibu un socialo vienlidzibu (Brundtland,
1987).

Apvienotas Karalistes Vides departamentam izstradatais Zalas ekonomikas
attistibas plans (Pearce et al., 1989) ir uzskatams par vienu no klasiskiem ar ilgtsp&jibu
saistitu dokumentu piemériem, kas mégina apvienot kapitala pieeju ar ilgtsp&jigu
attistibu un zalo ekonomiku.

Kops ta laika daudzi zinatnieki ir veltijusi savus darbus ilgtsp&jibas pé&tiSanas
jautajumiem. S. Lel€ uzskatija, ka ilgtsp&jiga attistiba “var turpinaties gan mizigi, gan
tikai kadu konkrétu laika posmu” (Lele, 1991). Vin$ arT uzsvéra, ka ta veicina
progresivu socialu tradiciju, paradumu un politiskas kultiiras veidosanos.

R. Grejs pétija ar1 ilgtsp&jigas attistibas socialo dimensiju, Tpasu uzmanibu pieversot
tadiem socialas ilgtsp&jibas komponentiem ka cilvéktiesibas, dzimumu vienlidziba un
lidztiesiba, publiska lidzdaliba un tiesiskums, kas kopa veicina miera un socialas
stabilitates nostiprinasanos ilgtspgjigas attistibas apstaklos (Gray, 2010).

E. Karajannis un D. Kempbels ilgtsp&jigas attistibas starpdisciplinarai analizei
piedavaja izmantot pieckarsas spirales modeli (Carayannis, Campbell, 2010). Turpreti
Kastelans savos darbos koncentrgjas uz sakaribu starp zalo izaugsmi, zalo ekonomiku
un ilgtsp&jigu attistibu, ka arT atbilstoSas terminologijas izstradi (Kasztelan, 2017a).

Defingjot ar ilgtspgjigas attistibas konceptu saistitus jeédzienus, §1 promocijas darba
autors balstas visparatzitu starptautisku organizaciju (ESAO, ANO Azijas un Klusa
okeana regionu ekonomikas un socialo lietu komisijas, Eiropas Komisijas u. €.) un
ievérojamu zinatnieku (Leal-Millan et al., Swart, Groot un citu) izstradatajas definicijas.
Pamatojoties uz ieprieks§ veikto jau eso$o zalas ekonomikas definiciju satura analizi,
autors izstrada savu zalas ekonomikas definiciju, kas sekmé& $1 pétfjuma uzdevumu
risinasanu.

Lai petitu un novertetu tadu progresivu ekonomikas veidu ka zala ekonomika, ir
nepieciesams daudzdimensionals inovativs analitiskais modelis, kur§ aptvertu visus §1
fenomena aspektus. Balstoties augstakminétas satura analizes rezultatos, tika noteikta
§1 pétijuma galvena ideja, kas piedava izmantot par pamatu ta saukto spirales modeli.
Tomér zinatniskaja diskursa ir pazistami vairaki $ada tipa dazadu autoru izstradati
modeli, proti, triskar$as, cetrkar§as un pieckar$as spirales modelis (Etzkowitz,
Leydesdorff, 2000; Carayannis, Campbell, 2009, 2010, 2011; Barth, 2011). Ja triskarsas
spirales modela pamata ir attiecibas “universitate — uznémums — valdiba” ([lexuHa,
Kucenesa, 2008), tad Getrkarsas spirales modeli tiek ieklautas papildus dimensijas
“plassazinas lidzeklu un kultiiras radita kopiena” un “pilsoniska sabiedriba”. Jaatzime,
ka triskarsas spirales modelis ir loti lidzigs miisdienas aktualajam VSP modelim, kas
ietver vides, sabiedribas un parvaldibas jomas. Visbeidzot, pieckarsas spirales modelis
(pazistams arT ka pieckarsas spirales inovaciju modelis — Barcellos-Paula et al., 2021)
papildina éetrkar$as spirales modela kontekstu ar spirali (un virzienu) “dabiska vide,
kura dzivo sabiedriba” (Carayannis et al., 2012). E. Karajannis ar lidzautoriem raksturo
pieckar§as spirales modeli ka “teorija un praksé lietojamu modeli, ko piedavat
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sabiedribai, lai ta saprastu sakaribas starp zinasanam un inovacijam ilglaicigas attistibas
veicinasanai” (Carayannis et al.,2012).

Promocijas darba metodologisko bazi veido §adas metodes:
1. Monografiska metode, logiski konstruktiva metode (logiska analize un sintéze,
zinatniska indukcija un dedukcija);
1.1. zalas ekonomikas konceptualas biitibas logiska analize un sintéze;
1.2. zalas ekonomikas izp&tes teor&tisko virzienu sistematizeéSana;
1.3. dazadu “zalo” terminu definiciju satura analize;
1.4. termina “zala ekonomika” jaunas definicijas izstrade saskana ar §1 petijuma meérki
un uzdevumiem;
1.5. teorétisko vadlimiju izp&te un noveértgjums attieciba uz zalas ekonomikas ietekmi
uz ekonomisko izaugsmi, dazadiem socialiem un politiskiem notikumiem;
1.6. ar ilgtspgjigu attistibu saistitu ES strat€giju un planosanas dokumentu analize;
1.7. atbilstoSas zinatniskas literatiiras, ka ar1 §T darba empiriskas izp&tes pamata esosu
vispusigu pieejamo statistikas datu teor&tiska analize.
2. Statistiskas un matematiskas metodes:
2.1. statistisko datu analize: ES valstu klasifikacija péc to zalas ekonomikas stavokla
ilgtspgjigas attistibas konteksta;
2.2. kvantitativo datu aprakstosa statistika: raksturlielumu vidgjo vertibu, vidgjas
kvadratiskas novirzes, medianas un kvantilu funkcijas aprékinasana;
2.3. korelacijas analize — sakaribas noteikSana starp Ilgtspgjigas attistibas zalo indeksu
un llgtspéjigas attistibas mérku sasniegSanu ES valsts;
2.4. klasteranalize — ES valstu sadaliSana klasteros ar jaunizstradata Indeksa palidzibu
un So klasteru Tpasibu noteiksana;
2.5. sigma konvergences / divergences parbaude — lai izpétitu tendences ES valstis
attieciba uz zalas ekonomikas stavokli ilgtspgjigas attistibas konteksta.
3. Metodes, lai noveértétu zalas ekonomikas stavokli ilgtspgjigas attistibas konteksta
laika un telpa:
3.1. absoliito raditaju aprekins, lai kvantificétu zalas ekonomikas stavokli ilgtsp&jigas
atfistibas konteksta un to analizétu ilglaiciga perioda ar jaunizstradata Indeksa
palidzibu;
3.2. indeksa metode — sakotngjas un galgjas vertibas balstita kvantitativa metodika zalas
ekonomikas stavokla noteikSanai ilgtsp&jigas attistibas konteksta.
4. Grafiskas un kartografiskas metodes:
4.1. statistikas datu un aprékinos iegtito vertibu vizualizacija att€los, tostarp ES valstu
kartes un diagrammas, kas atspogulo zalas ekonomikas stavokli ilgtsp&jigas attistibas
konteksta, novertetu ar Ilgtsp&jigas attistibas zalo indeksu un ta dazadu apakssistemu
raditaju vidgjam vertibam,;
4.2. rezultatu vizualizacija, izmantojot SPSS (23.0 Mac operétajsistémas versiju), tai
skaita grafiku un korelacijas tabulu veidosana.

ST petijuma informativo bazi veido zinatniska literiira, ko var sadalit trijas grupas.
Pirma grupa ietver originalavotus, pieméram, Eiropas un starptautisku organizaciju
dazadus zinojumus. Tie ir: Scimago Journal & Country Rank, Globalas konkuré&tsp&jas
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zinojums, Globalais inovaciju indekss, Globalais zalas ekonomikas indekss, Globalais
ilgtspgjigas konkurétspgjas indekss, Klimata parmainu veiktsp&jas indekss, Energijas
parejas indekss, Turisma konkurétsp&jas noveértéjums, Vides veiktspgjas indeksa
zinojums, kurus veidojusi tadas organizacijas ka Pasaules Energijas padome, Dual
Citizen LLC, Economist Intelligence Unit, Starptautiskais Valitas fonds, ka ari
nevalstiskas organizacijas “Reportieri bez robezam”, Pasaules Ekonomikas forums u. c.
Tani pat laika uzsvars tika likts uz Eiropas datiem, iegiitiem no tadiem avotiem ka ES
Statistikas parvalde, Eirobarometrs un NETGreen. NETGreen ir ES fondu finanséta
iniciativa, kas ievérojama ar to, ka piedava savu zalas ekonomikas raditaju taksonomiju.
Pirma izmantotas zinatniskas literatliras grupa veidoja pamatu atbilstosu raditaju izvele
jauna daudzdimensionala Indeksa izstradei un analizei.

Otras literattras grupas darbu autori ir zinatnieki, kas izstradajusi savus zalas
ekonomikas indeksus. Sadi darbi ir loti noderigi, jo dod iesp&ju izmantot vairakus jau
iepriek§ aprob&tus raditajus, salidzinat autora pétijuma rezultatus ar jau esosajiem,
pamatot gan vajadzibu p&c jauna Indeksa izstrades, gan ta vai cita raditaja lietderigumu.
Ipads nopelns &1 darba tap$ana ir zinatnieku B. Rizevskas, A.Kastelana, ka ari
L. Barselosa-Paula vaditas grupas pétjjumiem (Ryszawska, 2015; Kasztelan, 2021;
Barcellos-Paula et al., 2021). Vinu pétijumu metodes tika izskatitas un attistitas talak
$aja promocijas darba.

Tres$a izmantotas literatliras grupa ir visplasaka, jo ta ietver vispariga rakstura
publikacijas par zalas ekonomikas un ilgtspgjigas attistibas jautajumiem (Bruntland,
1987; Pearce et al., 1989 u. ¢.). Saja grupa ietilpstosie darbi (Carayannis, Campbell,
2010; Barth, 2011) pamato gan p&tijuma teorétisko un metodologisko bazi, gan ari
pieckarsas spirales modela lietderigumu $aja promocijas darba. Literatliras tre$aja grupa
ietilpstosie darbi (Pawtowski, 2006; Chen Lai et al., 2006; Kemp, Pearson, 2007; Fulai,
2010; Vertakova, Plotnikov, 2017; Leal-Millan et al., 2017; Swart, Groot, 2020 u. c.)
attiecas arT uz $aja promocijas darba veikto “zalo” terminu dazadu definiciju satura
analizi.

Izveloties rakstus, péc iespgjas tika dota prieksroka ES autoriem, jo Sie darbi
vislabak atbilst dota pétijuma t€mai.

Galvenie informacijas avoti bija pétijumu materialu krajumi, kas atrodami $adas
starptautiskas datubazes: EBSCOhost (tie$saistes uzzinu sistéma interneta, kas piedava
dazadas patentgtas pilna apjoma datubazes no vadosajiem informacijas sniedzgjiem),
https://search.ebscohost.com; izdevniecibas Springer Zurnalu (1997-2021) un gramatu
(2005-2021) kolekcija, https://link.springer.com; Pasaules Tirdzniecibas organizacijas
(PTO) tieSsaistes bibliotéka, kur pieejamas pilnteksta gramatas, darba dokumenti un
statistikas materiali, http://www.wto-ilibrary.org; tieSsaistes datubaze ScienceDirect
(izdevnieciba Elsevier B.V.) —“Freedom collection” — zurnalu un 4000 gramatu
kolekcija (2012-2021), https://www.sciencedirect.com; recenzétas literatiiras datubaze
Web of Science, kas ietver zinatniskos zurnalus, gramatas un konferen¢u materialus,
https://www.webofknowledge.com; JSTOR kolekcija “Arts & Sciences [”,
http://www.jstor.org; Emerald eJournals https://www.emerald.com/insight; visbeidzot,
galvenais avots bija Scopus datubaze, https://www.scopus.com/home.url.
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Pétijuma veikSanas posmi. Témas izpéte un datu vaksana tika uzsakta 2017. gada
septembri. Vispirms tika pétita atbilstoSa teoretiska literatiira par zalas ekonomikas
biittbu, teorijam un dimensijam. Tika noteikts petijuma merkis un uzdevumi. Veikta
darba rezultati tika prezentéti Starptautiskaja starpdisciplinaraja zinatniskaja konferencé
Jurmala, Latvija, kas norisinajas no 2018. gada 10. Iidz 14. julijam, kur autors kopa ar
zinatnieku grupu O. Lavrinenko vadiba sagatavoja prezentaciju ‘“Zalas inovacijas
Eiropas Savieniba”.

Iepriek§ minétais =zinatnes forums autoram deva jaunu impulsu talakiem
pétijumiem. Turpmakaja darba gaita tika konceptualizéts pieckarsas spirales modelis ka
piemerotakais zalas ekonomikas fenomena izpétei, tika izveleti un strukturdti
nepiecieSamie raditaji. leghitie dati tika apstradati un analizéti, tika izdariti pirmie
secinajumi un izstradatas pirmas praktiskas rekomendacijas. Ta rezultata sadarbiba ar
zinatniecku grupu no Daugavpils Universitates tika publicéts raksts Zurnala
Entrepreneurship and Sustainability Issues (Lavrinenko et al., 2019). ST publikacija tika
sagatavota Daugavpils Universitates pétnieciska projekta “Zala ekonomika:
koncepcijas izstrade un novertésanas metodikas aprobacija, pamatojoties uz ES valstu
datiem” (Nr. 14-95/18) ietvaros.

2019. gada pétnieciskais darbs tika parsvara veltits pirmaja posma izstradata modela
pilnveidei. Tika turpinata datu apkopoSana, jaunistradata Indeksa raditaji iesp&ju
robezas tika atjauninati, dazos gadijumos pielikti klat vai nomainiti. Tika uzlabota
aprekinu metodika. Tika sperts vél viens svarigs solis: jaunais modelis tika pielagots ar1
aktualiem politiskiem (Eiropas Parlamenta vélésanas) un ekonomiskiem (elektroauto
pardosana ES valstis) notikumiem. Tika paradits, ka $aja pétfjuma izstradatais Indekss
specigi korele ar daziem ilgstspEjigas attistibas raditajiem ekonomikas un politikas
joma. Sie rezultati tika prezentéti 6. Starptautiskaja zinatniskaja simpozija “Ekonomika,
bizness & finanses”, kas norisinajas Jarmala, Latvija no 2020. gada 9. lidz 10. julijam
(prezentacija “Zalo inovaciju analize: situacijas izp&te ES valstis”). STs analizes rezultati
tika publicéti simpozija rakstu krajuma, ka ari zurnala Journal of International
Economic Research (Rybalkin, 2020).

Noslédzosaja promocijas darba izstrades posma (no 2020. gada lidz 2022. gadam)
tika pilnveidotas p&tljuma metodes un analizé tika ieklauti jauni raditaji. Tika veikta
papildus izpéte, lai noskaidrotu, vai ir vérojamas zalas ekonomikas stavokla atskiribas
ilgtsp&jigas attistibas konteksta starp valstim, kas sanémusas Eiropas Savienibas
finansialo atbalstu, un pargjam ES valstim, ka arT lai izveidotu jaunizstradata Indeksa
vienkarSoto versiju. Rezultati tika prezentéti 20. Starptautiskaja tieSsaistes zinatniskaja
konferencé “Centraleiropas un Austrumeiropas sabiedribas digitala nakotne” (no
2021. gada 21.1idz 23.janijam) un publicéti konferences rakstu krajuma. Turklat
Daugavpils Universitates petijumu projekta “Latvijas un Lietuvas zalas ekonomiskas
atfistibas salidzino$a analize no 2000. gada lidz 2020. gadam” (Nr. 14-95/2021/14)
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ietvaros tika publicéts vél viens raksts (Rybalkin et al., 2021).2 Vélak tika noteikta
sakariba starp jaunizstradato Indeksu un Ilgstpgjigas attistibas meérku sasniegSanu
Eiropas Savienibas valstis (Rybalkin, 2022).

Pétijuma ierobeZojumi. Promocijas darba tiek pétits zalas ekonomikas stavoklis
ilgtsp&jigas attistibas konteksta valsts Itmeni, vienlaikus paradot ari tendences ES
regionala limeni. Tas ir bitiski, jo, ka rada literatiiras analizes rezultati, tikai dazos
zinatniskajos rakstos ir izmantoti vispusigi ilgtsp€jigas attistibas indeksi Eiropas
Savienibas zalas ekonomikas analizei §ada konteksta.

Visbiezak §1 pétljuma autors saskaras ar grutibam, saistitam ar ierobezotu
informacijas pieejamibu un nepietickamu statistisko datu ticamibu. Saja promocijas
darba izmantota informacija tika ieglita no atbilstoSu starptautisku organizaciju un
Eiropas Savienibas institiciju izstradatiem materialiem. Tom@r zinamas atSkiribas
veérojamas pat So organizaciju aprékinu metod€s un pieejas zalas ekonomikas stavokla
un ilgtspgjigas attistibas novertesanai.

Cita probléma saistita ar to, ka dazi loti pieprasiti un uzskatami raditaji (ka ZEI —
Zalas ekonomikas indekss) tiek publicéti tikai vienreiz divos gados. DaZos avotos
jaunakie zinojumi vél nebija publicéti. Tapec vairakos gadijumos autora vieniga iespgja
bija izmantot pédgja piecjama gada datus. Tas ir skaidri redzams 2019. gada veiktaja
petijuma, kur autoram izdevas atjauninat lielako dalu raditaju, tomér dazi palika
nemainigi jaunu datu neesamibas d€l. Jebkura gadijuma autors darija visu, lai analizé
izmantotu p&c iesp€jas jaunakus datus.

Ka jau tika minéts, Sis petijums aptver tikai Eiropas Savienibas valstis (kop$
2017. gada, kad sakas promocijas darba izstrade). Tapéc pétijuma ieklauta ar1
Apvienota Karaliste, jo taja laika ta joprojam bija ES sastava. Tomér ir iespgjams, ka
jaunizstradatais Indekss var tikt izmantots arT attieciba uz citam valstim, tad€jadi laika
gaita klustot par globalu indeksu. Tacu ta biitu atseviska téma kadam citam pé&tjjumam
nakotné.

Vel viens pétijuma ierobezojums attiecas uz raditaju sist€mas lietoSanas griitibam,
kas saistitas ar datu pieejamibu, lidzsvaru starp dazadu raditaju izvéles kritérijiem,
sisteémisko izpratni par attiecibam dazadu raditaju starpa, ka arT raditaju lietosanas
kontekstiem. Lai mazinatu augstakminéto faktoru iesp&amo ietekmi uz rezultatiem un
padaritu pétjjumu objektivaku, darba izstrades p&dg€jos posmos autors noléma visas
piecas Ilgtsp&jigas attistibas zala indeksa apakssistémas ieklaut vienadu raditaju skaitu
(10 raditaji katra apak$sistéma). Tas pats attiecas uz Indeksa vienkar$oto versiju (3
raditaji katra no 5 apakssistémam). Bez tam visu raditaju izveli noteica vismaz viens vai
vairaki no Siem faktoriem: 1) $adu vai lidzigu raditaju jau ir lietojusi citi zinatnieki vai
organizacijas; 2) Sis raditajs attiecas uz ANO izstradatajiem Ilgtsp&jigas attistibas
mérkiem; un / vai 3) §i raditaja lietoSana tika izskaidrota dotaja promocijas darba.

2 Saja raksta un citas autora publikacijas (pieméram, Rybalkin, 2022) jaunizstradatais IEPSV
Zalas ekonomikas indekss tika prezentéts; vélak ta nosaukums tika nomainits uz Ilgtsp&jigas
attistibas zalo indeksu, IAZI (p&c recenzentes V. Komarovas rekomendacijas).

18



Visbeidzot Covid-19 pandémija padarija neiesp&€jamu autora klatbitni zinatniskajos
forumos tradicionala formata (klatieng), lai apspriestu ar kolégiem aktualo t€mu, jo bija
speka epidemiologiskie ierobezojumi. Tani pat laika attalinata tieSsaistes formata
piedavatas iespgjas tika izmantotas pilna méra.

Petijuma zinatniska novitate:
1. Petfjuma gaita tika konceptualizéta zalas ekonomikas izpratne ilgtspgjigas attistibas
konteksta.
2. Tika formuléta jauna, $1 pétjjuma mérkiem atbilstosa zalas ekonomikas definicija
(saskana ar 2005. gada izstradatajam Latvijas Zinatnpu akadeémijas Terminologijas
komisijas Jauno definiciju izveides vadlinijam); tika veikta dazadu “zalo” terminu
satura analize.
3. Teorétiskas literatiiras analize un empirisko datu izp&te lava izstradat jaunu pieeju
zalas ekonomikas butibas izpratnei.
4. Petjjums papildindja jau esoSo literatlru ar jaunam atzindm un pilnveidoja
ilgtsp&jigas attistibas izp&tes metodologiju ar jaunizstradato Ilgtsp&jigas attistibas zalo
indeksu.
5. Tika apstiprinats gan teor&tiski, gan empiriski, ka, analiz€jot zalo ekonomiku
ilgtsp&jigas attistibas konteksta, ir janem veéra ne tikai vides un ekonomikas, bet ar1
politikas, izglitibas un sabiedribas faktori.
6. Jaunizstradata metodologija ir instruments, lai novértétu valsts zalas ekonomikas
stavokli ilgtsp&jigas attistibas konteksta laika un telpa, ka arT noteiktu zalas ekonomikas
sakaribu ar IAM sasniegSanu Eiropas Savienibas valstTs.
6. Pamatojoties uz jaunizstradato Indeksu, tika piedavata jauna ES valstu klasifikacija.
7. Tika noteikti galvenie diferencétaji valstu klasteriem, kas veidoti atbilstosi So valstu
zalas ekonomikas stavoklim ilgtspgjigas attistibas konteksta.
8. Tika analiz&ti divergences un konvergences procesi saistiba ar zalas ekonomikas
stavokli ilgtsp&jigas attistibas konteksta ES valstis.

Tadgjadi Sis pétijums paver jaunas iesp&jas IAZI pielietojumam ar ilgtsp&jigu
attistibu saistitu jautajumu pétisanai ne tikai ES valstis, bet ar visa pasaulg.

Pétijuma rezultatu praktiska nozime un pielietojamiba. Saja promocijas darba
tiek izskatiti ar zalo ekonomiku saistitie izglitibas, ekonomikas, politikas, sabiedribas
un vides aspekti ES valstis no 2017. gada Iidz 2020. gadam. Tika sistematiz&ta zalas
ekonomikas struktara un analizéti empiriskie dati, kas atspogulo pasreizgjas tendences.

ST pétTjuma rezultata tika izstradats jauns Ilgstp&jigas attistibas zalais indekss, kam

ir zinAma praktiska nozime. Autors uzskata, ka ar Indeksa palidzibu iesp&jams:
1. Veicinat zalas ekonomikas attistibu, ietekmgjot vienu vai otru Indeksa apakssistemu.
2. Pamatojoties uz veiktas analizes rezultatiem, novertét zalas ekonomikas stavokli
ilgtsp€jigas attistibas konteksta jebkura valsti, konstatet nepilnibas un izstradat planu
situacijas uzlabosanai. Tadgjadi piedavata metodologija dod iesp&ju izveidot darbibas
planu un veikt pasakumus zalas ekonomikas attistibai, ta var tikt izmantota arl
praktiskas darbibas rezultatu uzskaitei vai zalas ekonomikas stavokla noverteSanas
kritériju noteikSanai.
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3. Klasificet dazadas valstu kategorijas atbilstoSi to zalas ekonomikas stavoklim
ilgtsp&jigas attistibas konteksta, pamatojoties uz izglitibas, ekonomiskiem, politiskiem,
sabiedribas un vides faktoriem.

4. Palidzet valdibam, akadémiskajam aprindam, uzn@mumiem un sabiedribai veikt
nepiecieSamo resursu optimizaciju zalas ekonomikas izpétei.

5. Izprast sakaribas starp dazadiem zalas ekonomikas aspektiem konkréta valstt.

S promocijas darba rezultati var tikt izmantoti zalas ekonomiskas atfistibas
stratégiju ievieSanai gan ES valstis, gan citas pasaules valstis. Tie [rezultati] var bit
noderigi lekcijas un praktiskajas nodarbibas augstskolas un vidgjas izglitibas iestades
ekonomikas un vides zinatnes studiju programmu ietvaros.

Promocijas darba atzinumi var tikt izmantoti efektivakas zalas politikas veidosanai,
kura tiek nemti véra ekonomiskas izaugsmes stratégiskie mérki. Tas ir iesp&jams, veicot
regularu zalas ekonomiskas attistibas uzraudzibu, balstoties §1 promocijas darba
metodologiskaja ietvara.

So pétijumu var izmantot ka platformu talakai zalas ekonomikas témas izpétei. Ir
nepiecieSams izvertét zalas ekonomiskas attistibas tendences plasaka — pasaules —
méroga. Veicot $adu izpéti, galvena uzmaniba butu japiever§ tiem ricibpolitikas,
instrumentu, regul§umu un noteikumu veidiem, kas izradijas efektivi, ka arT
janoskaidro, kuras valstis un kada konteksta tie ir Tstenoti.

Dota promocijas darba praktiskais ieguldijums ir arT valdibam, sabiedribai,
akadeémiskajam aprindam un uzpémumiem piedavatie risinajumi, lai noverstu
konstatétas problémas, pieméram, integracijas un sistémiska redzgjuma trikumu cela
uz IAM sasniegSanu. Tadgl $is petijums ir inovativs un lietderigs visiem, kas ieinteres&ti
zalas ekonomikas un ilgtspgjigas attistibas veicinasana. Ir nepiecieSama labaka izpratne
par zalo ekonomiku ilgtsp&jigas attistibas konteksta, lai arT turpmak istenotu efektivu
pieradijumos balstitu politiku, kas sekm&tu Dienaskartibas 2030 ievieSanu un 1AM
sasniegS$anu.

Aizstavesanai izvirzitas tezes:

1. Eiropas Savienibas valstis var sadalit klasteros atbilstosi to zalas ekonomikas
attistibas stavoklim ilgtsp&jigas attistibas konteksta.

2. llgtsp€jigas attistibas zala indeksa apakssistému diferencgjosais nozimigums ir
atSkirigs.

3. ES valstis vérojams konvergences process attieciba uz zalas ekonomikas stavokli
ilgtspg&jigas attistibas konteksta.

4. Daudzdimensionalai zalas ekonomikas attistibai ir pozitiva ietekme uz $adu
Igtspgjigas attistibas mérku sasniegSanu: IAM 3 “Laba veseliba un labklajiba”, IAM 4
“Kwvalitativa izglitiba”, IAM 6 “T1irs idens un sanitarija”, IAM 9 “RazoSana, inovacijas
un infrastruktiira” un TAM 16 “Miers, taisnigums un laba parvaldiba”.
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I. ZALAS EKONOMIKAS IZPETES
ILGTSPEJIGAS ATTISTIBAS KONTEKSTA
TEORETISKIE UN METODOLOGISKIE ASPEKTI

Sis dalas merkis ir sniegt teorétisko un metodologisko pamatojumu zalas
ekonomikas izpétei ilgtsp&jigas attistibas konteksta. Teorijas un metodologijas dala
konstatétais talak tiks izmantots promocijas darba empiriskaja dala. Saja dala tiek
pamatota pieckarsas spirales modelt balstitas daudzdimensionalas pieejas izmantoSana
zalas ekonomikas analizei ES valstis. Proti, tiek pieradits, ka $ads universals instruments
lauj aptvert attieciga fenomena izglitibas, ekonomikas, politikas, sabiedribas un vides

aspektu.

1.1. Starptautiska politiska un zinatniska diskursa evolucija
attieciba uz ilgtspejigu attistibu

Zinatnisku interesi par $o jautdgjumu veicinajusi virkne globalu saietu, kas
ilgtsp&jigas attistibas tematikai bija veltiti 20. gadsimta beigas un 21. gadsimta sakuma.
Ka atseviski definéts jedziens ilgtspgjiga attistiba ienaca daudzas zinatnes nozares
20. gadsimta 80. gadu beigas, pateicoties 1987. gada publicétajam zinojumam “Misu
kopiga nakotne”. Zinojuma sniedza 20. gadsimta cilvéces sasniegumu un neveiksmju
kopsavilkumu un noradija uz ilgtsp&jigu attistibu ka iesp&amu risinajumu pastavosas
situacijas uzlabosanai (Brundtland, 1987).

Bruntlandes komisijas zinojuma “Miisu kopiga nakotne” definétais tika
institucionalizéts 11dz ar Ttukstosgades attistibas mérku (TAM) pienemsanu 2000. gada
un — vel jo vairak — ar Apvienoto Naciju Organizacijas Generalas asamblejas noteikto
llgtspgjigas attistibas mérku (IAM) defin€Sanu 2015. gada (p&dgjais no minétajiem
izrietéja no Apvienoto Naciju Ilgtsp&jigas attistibas konferences (ANIAK) jeb
“Rio+20” konferences 2012. gada). Starp “Rio+20” darba kartiba icklautajiem
punktiem bija arT $adi: “Zala ekonomika ilgtsp€jigas attistibas un nabadzibas novérsanas
konteksta” un “Ilgtspgjigas attistibas starptautiskas nostadnes”. Tatad $i saieta laika zala
ekonomika tika burtiski ielikta ilgtsp&jigas attistibas konteksta. Tiesi tapéc tika nolemts
$aja promocijas darba izmantot tadu pasu formul&umu un analizét zalo ekonomiku
ilgtsp&jigas attistibas konteksta.

Virziba uz zalo ekonomiku ilgtsp&jigas attistibas nodroSinasanai ir nonakusi
ekonomiskas ricibpolitikas stratégiskaja dienaskartiba. Zalas ekonomikas koncepcija
tiek atzits, ka ilgtsp&jigas attistibas mérkis ir cilvéka dzives uzlabo$ana sarezgitaja
ekologiskaja situacija, kas ietver cipu ar globalajam klimata parmainam,
energonedro§ibu un atjaunojamo resursu nepietickamibu. Tomér zala ekonomika
nenozimé tikai koncentréSanos uz vides problému un atjaunojamo resursu trilkuma
novérSanu. Tas uzdevums ir risinat ar ilgtsp&jigu attistibu saistitos jautajumus,
nodroSinot ar1 starppaaudzu vienlidzigumu un mazinot nabadzibu (United Nations
Environment Programme (UNEP), 2011).
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Sada ideja atbilst K. Marksa pamattézei par to, ka ekonomiskie spéki nosaka
nepiecieSsamibu péc noteiktam socialajam, politiskajam, tiesiskajam, kultiiras un
mentalajam dzives formam (Thompson, 2014). Saskana ar $o pienémumu, promocijas
darba galvena loma ilgtsp&jigas attistibas sasniegsana pieskirta ekonomikai ka tadai un
jo Tpasi noteiktam ekonomikas veidam — zalajai ekonomikai.

Eiropas Savieniba aktivi piedalas ar ilgtspgjigu attistibu saistito starptautisko
organizaciju darba. Lielaka dala svarigako vides Saietu ir notikusi tiesi ES valstis.
Eiropas Komisijas izpratné zala ekonomika ir kaut kas vairak neka esoSo saistibu
summa. Zalajai ekonomikai piemit potencials radit jaunu attistibas paradigmu un jaunu
biznesa modeli, kura izaugsme, attistiba un dabiska vide ir savstarpgji sekmgjosi
lielumi. Pieaugosa resursu efektivitate, ilgtspgjiga patérina un razosanas veicinasana,
klimata parmainu noverSana, biodaudzveidibas aizsardziba, partuksneSosanas
novérSana, piesarnojuma mazinasana un dabas resursu un ekosistému atbildiga
parvaldiba ir gan nepieciesamiba, gan dzingjspeks, kas nodroSina pareju uz zalo
ekonomiku (Ryszawska, 2013, citéts péc Kasztelan, 2021).

Saskana ar apnemsanos attistit zalo ekonomiku ES akcentg Ilgtspgjigas attistibas
mérku (IAM) sasniegSanu. ES ieguldijums, izstradajot Ilgtspgjigas attistibas
programmu 2030. gadam, ir bijis parliecinoss un konstruktivs: ta ir apnémusies istenot
IAM visas ricibpolitikas un aicina ES valstis rikoties tapat (European Commission,
2022a).

Sada konteksta japiezimé, ka literatiiras un indeksu analize liecina, ka tikai dazi
petnieki ir pieversusies zalas ekonomikas raditaju izvert€jumam Eiropas Savieniba,
Tpasi saistiba ar ilgtspjigu atfistibu un IAM. Sada situacija ir zinama pretruna ar Eiropas
Savienibas ambiciozajiem mérkiem un politiskajiem l€émumiem zalas ekonomikas
joma.

Zalas ekonomikas teor&tiska un metodologiska pamatojuma izpété ir iesaistijusies
daudzi misdienu zinatnieki visa pasaulé. Starp tiem ka autoritativakie Eiropa Tpasi
minami $adi: D. Pirss ar kolégiem, kas parstav Londonas Universitates koledzu
Apvienotaja Karaliste (Pearce et al., 1989), M. Kennets and V. Heinemanis no Zalas
ekonomikas institiita Apvienotaja Karalisté (Kennet, Heinemann, 2006), U. Brends no
Vines Universitates Austrija (Brand, 2012).

Runajot par ilgtsp&jigas attistibas konceptu, japiemin, ka parasti to analiz€ divos
aspektos. Sauraka nozimé uzmanibas centra ir tas vides komponents. Savukart plasaka
nozimé, uz kuru attiecas ari §is promocijas darbs, ilgtsp€jiga attistiba tiek interpretéta
ka process, kas apzime jaunu civilizacijas funkcion&$anas veidu.

Ipasi lielu pétnieku interesi ilgtsp&jigas attistibas koncepts piesaistija 2008. gada un
2009. gada globalas finansu krizes ietekmé, jo 1€émé&jinstitiicijas saprata, ka §1 fenomena
izpéte ir neizbégama, nemot vera akiito vajadzibu pec pastavosa ekonomikas modela
mainas un jaunas pieejas zalas ekonomikas paradigmas izstrade. Tadgjadi zalas
ekonomikas izaugsmi saka uzskatit par papildu dzinuli ilgtsp&jigas attistibas
nodroS§inasanai.

Ilgtspgjibas jautajumiem pieversta uzmaniba akad@miskaja diskursa ir tikai vel
vairak pastiprinajusies kops$ 2015. gada notikusas parejas no TAM uz IAM, un saskana
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ar Web of Science datubazes datiem $im jautajumam ir veltiti vairak neka pieci tiikstoSi
rakstu (Sianes et al., 2022). Zinatnieku meérkis ir noskaidrot SkerSlus un dzingjspekus
IAM TistenoSana, lai varétu sekmét to sasniegSanu (Spangenberg, 2017). Turklat sada
pieeja lauj piedavat transformativas strat€gijas [AM darbibas programmas TstenoSanai.

Vairaki petijumi veltiti zalas ekonomikas raditajiem ilgtspgjigas attistibas konteksta
konkréta valsti. Vroclavas Ekonomikas un biznesa universitaté (Polija) veiktais
B. Rizevskas pétijums (Ryszawska, 2015) ir ipa$i nozimigs, jo taja salidzinatas un
analiztas vairakas zalas ekonomikas definicijas, kas izmantotas ANO Vides
programma (United Nations Environment Programme (UNEP), 2010), Ekonomiskas
sadarbibas un attistibas organizacija (Organisation for Economic Co-operation and
Development (OECD), 2009) un Pasaules Bankas (World Bank, 2012) tekstos, ka ar1
izvertéti pasreiz lietoti zalas ekonomikas indikatori. Turklat B. Rizevska piedava
originalu metodi ilgtspgjigas attistibas progresa mérisanai. Saja promocijas darba ir
dal&ji parnemta B. Rizevskas izmantota satura analizes metode, tacu tiek paplaSinats tas
tvérums, lai piedavatu savu raditaju sistému zalas ekonomikas stavokla kvantitativai
analizei ilgtsp&jigas attistibas konteksta.

Saja promocijas darba izmantoto daudzdimensionalo pieeju pielietojusi arT daudzi
citi pétnieki, tostarp J. Vertakova un V. Plotnikovs (Vertakova, Plotnikov, 2017), kuru
veikta analize skaidri liecina, ka zalas ricibpolitikas visa pasaulg ir tiesi saistitas gan ar
aktualam vides problémam, kas nodarbina attiecigas valstis, gan ar socialas,
ekonomiskas, tehnologiskas un inovativas attistibas limeni. Zinatnicki ir analizgjusi
galvenas vides problémas, ar ko saskaras valstis, kas uzskatamas par vadosajam pasaulé
saskana ar Globalo inovacijas indeksu (tostarp ES dalibvalstis, kam ir TJpasa nozime §1
promocijas darba konteksta: Danija, Somija, Luksemburga, Niderlande, Zviedrija un ari
Apvienota Karaliste).

Bitisks §1 pétfjuma uzdevums bija izstradat tadu visaptveroSu modeli zalas
ekonomikas fenomena izp&tei un novértésanai ilgtspgjigas attistibas konteksta, ar kura
palidzibu vargtu analizét visus §T jautajuma aspektus. Saja noliika promocijas darba
ierosinats lietot zinatn€ plasi izmantoto spiralveida modeli.

Zinatniskaja diskursa ir pazistami un tiek lietoti vairaki $adi modeli. Triskarsas
spirales modelis tiek izmantots, lai analiz&tu starp p&tniecibu, razoSanu un publisko varu
pastavosas attiecibas ([lexuna, Kucenesa, 2008), savukart Cetrkarsas spirales modeli
Sis triskarsas spirales modelis ir papildinats ar “medijos un kultiira saknotu sabiedribu”
un “pilsonisko sabiedribu” ka ceturto spirali (Schiitz et al., 2019). ST promocijas darba
autors pétija abus min&tos modelus (triskarSo un cetrkarso), lai izveidotu inovativu
modeli, kas lauj analizet virzibu uz zalo ekonomiku.

Tomér $o modelu uzmanibas centra neparprotami ir galvenokart antropogéniski
faktori. Cetrkar§as spirales modelis atzist etrus galvenos dalibniekus inovacijas
sistéma: zinatne, ricibpolitika, uzn€mejdarbiba un sabiedriba (turpat). Ta ka §1 petijuma
priekSmets ir zala ekonomika, nebtitu sapratigi ignorét tadu bitisku faktoru ka vide.
Tiesi tapec par atbilstosu uzskatama plasaka konstrukcija, proti, pieckarSas spirales
modelis, kas aptver vairak faktoru. PieckarSas spirales modelis paplasina cetrkarsas
spirales modeli, to papildinot ar “sabiedribas dabiskas vides” spirali (un perspektivu)
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(Carayannis et al., 2012). Promocijas darba mérku konteksta tam ir nozime tapéc, ka
pieckarsas spirales modelis lauj analiz€ ieklaut arT ekologiju un dabisko vidi. Tapéc Sis
modelis uzskatams par vispiemerotako, lai aprakstitu pareju uz zalo ekonomiku. Ka
noradija E. Karajannis ar kolégiem, “pieckarsas spirales modelis ir teorija un praksé
piemérots, lai lautu sabiedribai izprast saikni starp zinasanam un inovaciju un sekmé&tu
ilgstosu attistibu” (Carayannis et al., 2012).

Pieckarsas spirales modelis sastav no piecam spiralém — piecam apakssisteémam,
proti: 1) izglitibas apakssistéma; 2) ekonomikas apakssistema; 3) politikas
apakssistéma; 4) sabiedribas apakssistéma un 5) vides apakssistéma. Ta ka pieckarsas
spirales modela §Ts apakssistémas eksisté a priori, tad galvenais uzdevums, izstradajot
(uz 81 modela pamata) jaunu Indeksu zalas ekonomikas stavokla noverteésanai
ilgtspgjigas attistibas konteksta, ir noteikt katrai apakssistemai atbilstosos raditajus,
analiz&t to savstarpgjo saistibu un tadgjadi raksturot zinasanu apriti attieciba uz zalo
ekonomiku ilgtsp&jigas attistibas konteksta. Sads Indekss lautu promocijas darba
empiriskaja dala klasificet valstis klasteros un analiz&t ar zalo ekonomiku saistitos
notikumus.

Tadgjadi Saja nodala, izanalizgjot starptautiska politiska un zinatniska diskursa
evoliciju attieciba uz ilgtspgjigu attisttbu, akcentéta zalas ekonomikas
daudzdimensionala butiba ilgtspgjigas attistibas konteksta, kas ietver izglitibas,
ekonomikas, politikas, sabiedribas un vides aspektus.

1.2. Dazadu “zalo” terminu definiciju satura analize

Daudzdimensionals skatfjums uz zalo ekonomiku raksturigs daudziem
zinatniekiem, kuri uzskata, ka ilgtsp&jigas attistibas koncepts akcentg saikni starp vides
degradaciju un nabadzibu un lidz ar to arT nepiecieSamibu némt vera gan uz taisnigumu
orientétu motivaciju, gan ekologisko perspektivu (Swart, Groot, 2020).

Lai apstiprinatu ilgtspgjigas attistibas un tas konteksta arT zalas ekonomikas
starpdisciplinaritati, autors istenoja dazadu “zalo” terminu definiciju kvalitattvu Satura
analizi (skat. 1. tabulu).
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1. tabula

Dazadu “zalo” terminu definicijas

Termins

Termina ievieséjs
(organizacija vai autors)
un ievieSanas gads

Termina raksturojums un definicija

Zala
ekonomika

Swart, Groot, 2020

Zalo ekonomiku raksturo zems oglekla dioksida
emisiju limenis, resursu efektiva izmantosana
un sociala ieklautiba [..] zala ekonomika aptver
arT specifisku vides aizsardzibas politikas
instrumentu izstradi un Tstenosanu.

Zala
ekonomika

Fulai, 2010

Ar zalo ekonomiku parasti saprot tadu
ekonomisko sistemu, kas ir saderiga ar dabisko
vidi un nav tai kaitiga, ir ekologiska un
daudzam sabiedribas grupam art sociali
taisniga.

Zala
izaugsme

Organisation for
Economic Co-operation
and Development
(OECD), 2009

Zala izaugsme nozimé ekonomisko izaugsmi,
vienlaikus mazinot piesarnojumu un
siltumnicefektu gazu emisiju apjomu, Iidz
minimumam samazinot atkritumu daudzumu un
dabas resursu neefektivu izmanto$anu un
saglabajot biologisko daudzveidibu. Zala
izaugsme nozimé labaku veselibu nakamajam
paaudzém un augstaku energodrosibu,
pateicoties mazakai atkaribai no fosila
kurinama importa. Tas nozimg ar1 investicijas
vides uzlabosana, lai sekmétu ekonomisko
izaugsmi.

Zala
izaugsme

United Nations Economic
and Social Commission
for Asia and Pacific
(ESCAP), 2011

Zala izaugsme akcent€ ekologiski ilgtspgjigu
ekonomikas attistibu, lai veicinatu virzibu uz
zemu oglekla dioksida emisiju limeni un
socialo ieklautibu.

Zala
inovacija

Oltra, Saint Jean, 2009

Zalas inovacijas nozimé jaunus vai modificétus
procesus, praksi, sistémas un produktus, kas
uzlabo vidi un sekmé tas ilgtsp&ju.

Zala
inovacija

Chen et al., 2006

Zala inovacija ir aprikojuma vai
programmatiiras inovacija, kas attiecas uz videi
nekaitigiem produktiem vai procesiem, tostarp
tehnologiju inovacijas, kas saistitas ar
energotaupibu, piesarnojuma noversanu,
atkritumu parstradi, videi nekaitigu produktu
dizainu un korporativu vides parvaldibu.

Zala
inovacija

Leal-Millan et al., 2017

Zalas inovacijas ir visu veidu inovacijas, kuras
sekmé tadu galveno produktu, pakalpojumu vai
procesu izstradi, kas lauj mazinat kait€&jumu
videi, ietekmi uz vidi un vides degradaciju,
vienlaikus optimizgjot dabas resursu
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izmantoSanu [..] sekmgjot atbilstoSu dabas
resursu izmantosanu cilvéku labklajibas
interesés [..], kas veicinatu ilgtsp&jigu attistibu.
Zala Kemp, Pearson, 2007 Tada produkta, razoSanas procesa,

inovacija pakalpojuma, vadibas vai uznémgjdarbibas
metodes radiSana, parnemsana vai izmantosana,
kas attiecigajai organizacijai (kura to izstrada
vai parpem) ir jauna un kas visa sava dzives
cikla rada mazaku vides drosibas
apdraudgjumu, piesarnojumu un citadu
negativu ietekmi uz resursu izmantojumu
(ieskaitot energopat€rinu) neka alternativi

risingjumi.
Ekoinovacij | Eco-Innovation [..] jebkada jauna vai nozimigi uzlabota
a Observatory, 2012 produkta (precu vai pakalpojumu), procesa,

organizatorisku parmainu vai tirdzniecibas
risindjuma ievieSana, kas visa savas dzives
cikla mazina dabas resursu (tostarp materialu,
energijas, tidens un zemes) patérinu un rada
mazak kaitigu vielu [..]

[..] Ekoinovacija péc bitibas ietver produkta,
procesa un organizatoriskas ekoinovacijas |[..]

Ekoinovacij | Organisation for Ekoinovacija ir jaunu vai nozimigi uzlabotu

a Economic Co-operation produktu (precu vai pakalpojumu), procesu,
and Development tirdzniecibas metozu, organizatorisku strukttiru
(OECD), 2010 un institucionalu procediru izveide vai

ievieSana, kas tisi vai nefisi vidi uzlabo vairak
neka attiecigas alternativas.

llgtspgjiga Vertakova, Plotnikov, Tlgtsp&jigas attistibas bitiba ir nodro$inat
attistiba 2017 ekonomisku izaugsmi, vienlaikus sekmgjot
harmoniskas cilveka un dabas attiecibas un
aizsargajot vidi pasreiz€jo un nakamo paaudzu

vajadzibam.
Ilgtspejiga Pawlowski, 2009 [..] sociala un ekonomiska attistiba, kas ietver
attistiba pasreizgjo un nakotnes paaudzu politisko,

ekonomisko un socialo darbibu integraciju
galveno dabas procesu dabiska lidzsvara un
ilgtspgjas saglabasana — noluka lidzsvarot
piekluvi videi noteiktam sabiedribas grupam un
individiem [..], integréjot dazadus cilveka
darbibas aspektus (moralo, ekologisko,
tehnisko, ekonomisko, tiesisko, socialo un
politisko) un balstoties moralaja refleksija.
Avots: autora izstradats, balstoties attiecigas literatiiras analize.

Pirmkart, satura analizes rezultati liecina, ka “zalo” terminu definicijas visvairak
akcentéta izglitiba (‘“jauni vai modificéti procesi”, “asimilacija” u. c.), ekonomika

26



(“produkti”, “preces”, “pakalpojumi”, “korporativa parvaldiba”, “uznémgjdarbibas
metode”, “energijas izmantojums” u.c.), politika (“organizatoriskas struktiiras”,
“energodrosiba”, “parvaldiba” wu.c.) un vide (“vides risku mazinasana”,
“piesarnojums”, “piesarnojuma novérSana”, “atkritumu parstrade”, “biologiska
daudzveidiba” u. c.).

Otrkart, lai apvienotu Sos konstatgjumus, kas norada uz piecu zalas ekonomikas
apakS$sistému pastavéSanu, nepiecieSsams izstradat tas paplaSinato definiciju, kura
atbilstu promocijas darba uzdevumiem un iederétos iepriek$€ja nodala analizétaja
ilgtspEjigas attistibas konteksta. Autors izstrada $adu definiciju: zala ekonomika ir
specifisks ekonomikas veids, kas nodrosina ekonomisko izaugsmi, vienlaikus saderigs
ar dabisko vidi un videi draudzigs (izstradats saskana ar 2005. gada Latvijas Zinatnu
akadémijas Terminologijas komisijas Jauno definiciju izveides vadlinijam).

Savukart ilgtspé&jiga attistiba $aja promocijas darba tiek uzskatita par tadu attistibu,
kura noltuika nodro$inat ekonomisko izaugsmi un saglabat gan ekologisko lidzsvaru, gan
dabas pamatprocesu ilgtsp&ju, tiek integrétas aktivitates izglitibas, ekonomikas,
politikas, sabiedribas un vides joma. NO vienas puses, tas veido kontekstu zalas
ekonomikas analizei. No otras — zalajai ekonomikai ka tadai vajadz&tu nodrosinat
pienacigu bazi ilgtspgjigai attistibai. Ta ka otrais no apsverumiem ietver piecas
apakS$sistémas (proti, izglitibas, ekonomikas, politikas, sabiedribas un vides
apakssistému), tad zalas ekonomikas jédziens ilgtsp&jigas attistibas konteksta skatams
plasaka nozim& — aptverot visus piecus §T fenomena aspektus (apakssistémas).

1.3. Pagreiz&jo zalas ekonomikas stavokla novertesanas indeksu analize

Ir bijusi vairaku autoru un institficiju nopietni méginajumi izstradat tadu zalas
ekonomikas struktiiru, kas lautu analizgt un kvantificét tas elementus.

2010. gada ASV konsultaciju uznémums Dual Citizen izstradaja un publicgja pirmo
sintétisko indeksu, kuru nosauca par Globalo zalas ekonomikas indeksu. Saja indeksa
ieklauti kvantitativi un kvalitativi raditaji zalas ekonomikas efektivitates mériSanai
Cetras galvenajas dimensijas: lideriba un klimata parmainas, efektivitates sektori, tirgi
un investicijas, vide. Sis visaptveroais analitiskais riks arf nodro§ina sistemu
efektivitates un t€la pétisanai, analizei un uzlaboSanai zalas ekonomikas ietvaros
(Kasztelan, 2021).

Vel plasak izvérstu pieeju zalas ekonomikas stavokla novertésanai piedava Eiropas
un starptautiskas vides organizacijas. 2012. gada viena no lielakajam vides institicijam
— Eiropas Vides agenttira — savu zinojumu veltija tie$i zalas ekonomikas mérisanas
raditajiem, kuri ietvéra $adus: D — dzingjspeka raditaji, P — spiediena raditaji, S — eosas
situacijas raditaji, | — ietekmes raditaji un R — reakcijas raditaji (European Environment
Agency, 2012).

Nozimigi bija ari Ekologijas institita, Vacija (vacu val.: Ecologic Institut
gemeinniitzige GmbH) NETGreen projekta (2015) ietvaros notikusie centieni apkopot
un strukturgt informaciju par zalas ekonomikas raditajiem un ar to saistitajiem rikiem.
ST ES finanséta iniciativa sekméja izpratni par zalas ekonomikas raditaju pareizu
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izmantojumu un lietotaju specifiskajam vajadzibam piemérotako raditaju
identificeSanu. Savu meérku sasniegSanai ST iniciativa veidoja ilgtsp&jigu dialogu par
zalo izaugsmi un zalo ekonomiku dazadu ieintereséto personu un organizaciju starpa
(Cordis, 2021).

Minétais modelis vertg§jams pozitivi ar atseviSkam kritiskam piezimém.
Neapsaubami pozitivi vertgjams ir tas, ka modeli ieklauti vides faktori (biologiska
daudzveidiba, dabas kapitals u. c.) un modelis sasaista ilgtsp&jigu attistibu ar socialiem
faktoriem (proti, nabadzibu un socialo nevienlidzibu). Zalas ekonomikas fenomena
aprakstiSanai piedavatie raditaji uzskatami par originaliem, informativiem un vienlaikus
arT uzticamiem. Tapéc dala no tiem izmantoti arT §aja promocijas darba piedavataja
modeli.

Atbilstosi pedgja laika tendencém sociala sfera ieklauta arT B. Rizevskas veiktaja
analizé (Ryszawska, 2015). Tas uzskatams par pamatotu lémumu, tapéc ka “zalais”
jédziens plasaka nozimé ietver ari vajadzibu p&c sociala taisniguma saglabasSanas.
Respektivi, taisnigs resursu sadalfjums pasSreiz€jo un nakamo paaudzu starpa
(ilgtsp€jigas attistibas pamatprincips) jaskata kopsakara ar vajadzibu péc sociala
taisniguma ievéroSanas, starp bagatajiem un nabadzigajiem pastavosas plaisas
mazinasanu, vienadu iesp&u nodrosinasanu visiem, cipu ar badu, bezdarbu, dzimumu
nevienlidzibas likvidésanu u. .

Tomér B. Rizevskas izstradatajam modelim ir arT nepilnibas. Akcentgjot
ekonomiskos faktorus (resursu produktivitati, primaras energijas izmantoSanu u. C.),
taja tiek ignoréta izglitibas joma. Tade€| tas nav izmantojams, lai izvertétu pétniecibas
lomu zalaja ekonomika.

Visi minétie darbi iezimé svarigus zinatnieku un Iéméjinstitliciju solus zalas
ekonomikas analizes riku izstradé. Tomér piedavatie indeksi neietver visus fenomena
aspektus, proti, izglitibas, ekonomikas, politikas, sabiedribas un vides aspektu. Lai gan
atseviski indeksi (piem., ESAO Zalas izaugsmes raditaji, Stimulu zaJuma indekss un
B. Rizevskas Zalas ekonomikas indekss) ir Skietami visaptverosi un ieklaujosi, tajos
tomér nepietiek noteiktu ilgtspéjigas attistibas aspektu: pirmajos divos nosauktajos
indeksos nav ieklauts socialais aspekts, savukart tresaja nav ieklauts izglitibas aspekts.
Turklat Sie indeksi netika koreléti ar ilgtsp&jibas mérku sasniegSanas raditajiem, Tpasi
Eiropas Savieniba. Tomér Sadi méginajumi ir bijusi citos pasaules regionos, pieméram,
Latinamerika (Barcellos-Paula et al., 2021).

Lidz ar to promocijas darba autors par acimredzamu uzskata nepiecieSamibu péc
jauna visaptveroSa Indeksa zalas ekonomikas stavokla noverté€Sanai ilgtspejigas
attistibas konteksta. Izstradajot jauno Indeksu, janem vera $adas prasibas:

1. tam jabut balstitam pieckarsas spirales modeli, tapec ka tiesi $ads modelis atzits par
piemerotako zalas ekonomikas analizei ilgtsp&jigas attistibas konteksta;

2. Indeksa ieklauto raditaju sistemai, ieskaitot starptautiskajos zinojumos ietvertos
raditajus, jaatspogulo visas piecas zalas ekonomikas apakSsisteémas ilgtsp&jigas
attistibas konteksta, proti, izglitibas, ekonomikas, politikas, sabiedribas un vides
apakSsistéma;
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3. Indeksam jabiit analiz€jamam, praktiski izmantojamam, salidzinamam un
kopigojamam;

4. Indeksam jabiit saderigam ar IAM;

5. Indeksam jabiit izmantojamam, lai analizé€tu ES virzibu uz vienlidzibu un sociali
orient€tiem IAM (Sianes et al., 2022).

1.4. Atbilstosu raditaju noteikSana jauna Indeksa apakSsistemam

Sarezgitakais turpmakas nodalas uzdevums ir aprakstit katru no apakssisttmam un
noteikt tam atbilstosos raditajus. Nosakot raditajus, janem véra noteikti kritériji, proti:
1. uzticamiba un droSums (raditaji ieglti uzticamos informacijas avotos un atzitos
globalos un Eiropas méroga zinojumos, un cilvékiem, kas pienem 1€émumus, balstoties
Sajos datos, tie [dati] ir saprotami un uzticami);

2. atbilstiba (pastav skaidra sakariba starp raditaju un zalo ekonomiku);

3. kvalitate (raditaji ir precizi, pilnigi, nozimigi un konsekventi);

4. istenojamiba (datu ieguve prasa samérigus un pieejamus resursus; ieteicams, lai dati
biitu pieejami interneta un citos viegli pieklistamos informacijas avotos);

5. atskirtspgja (raditaji savstarp&ji neparklajas un neméra lielumus, kas jau ieklauti kada
cita raditaja);

6. pieejamiba (piekluve datiem nav apgriitinata, un tie ir ieglistami visparpieejamos,
neklasificétos avotos);

7. raditaju lietojumam jabut aprob&tam starptautiskas zinatniskas konferences un
recenz€jamos zurnalos, turklat aprobaciju veic gan autors, gan — ieteicams — citi
pétnieki;

8. sintétiska Indeksa dizainam jabalstas to starptautisko organizaciju un institliciju
iepriek$gja pieredze, kuras testé zalas ekonomikas novértésanas metodes, pieméram,
ANO, Eiropas Vides agentira, ESAO utt. (Kasztelan, 2021);

9. raditajiem jabut saderigiem ar jau pastavoSajiem progresa novertéSanas rikiem,
standartiem un mérkiem, pieméram, ANO Ilgtspg&jigas attistibas mérkiem.

Atbilstoso raditaju izvéle nebija patvaliga — to noteica viens vai vairaki no Siem
faktoriem:

- raditajs jau tiek lietots / ir lidzigs cita(-u) autora(-u) / institticijas(-u) lietotajam
raditajam,;

- raditajs ir dal&ji ITdzigs cita(-u) autora(-u) / institticijas(-u) lietotajam raditajam
/ indeksam. Pieméram, netiek izmantots viss Globalas konkur&tsp&jas indekss
kopuma, bet tikai viena ta dala: raditajs “tirgus un investicijas”;

- raditajs ir pamatots $aja promocijas darba;

- atbilst Apvienoto Naciju Organizacijas Ilgtspgjigas attistibas merkiem.
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1.4.1. Izglitibas apakssistema

Jau sen ir atzita izglitibas faktora loma zalaja ekonomika. V&l Bruntlandes komisijas
zinojuma (1987) tika noradits tostarp arT uz izglitibas iestddém un zinatnes kopienu,
kam ieprieks bija bijusi nenoliedzama loma sabiedriskas domas veido$ana un politisku
izmainu veicina$ana. Zinojuma tika noradits, ka $Im institicijam biis milziga nozime
pasaules virziba uz ilgtsp&jigu attistibu.

Butu jaatzimé arf tas, ka visparigi tiek atzita zinaSanu ka resursa noteicosa loma
inovativisma veicinaSana, 11dz ar to zalas ekonomikas izpeté (Leal-Millan et al., 2020).
Un tieSam, zinaSanu baze, kas veidojas no efektivo piegades kézu tiklosanas, klist
butiski svariga zalas ekonomikas veicinasana (turpat).

Izglitiba ne tikai apgada tirgu ar jauniem zalas ekonomikas specialistiem, bet arT
nodrosina dalas pasreizgjo specialistu parkvalifikaciju. Darba tirgus “zalajam” jomam
attistoties, pieaug arl pieprasijjums peéc specialistiem jaunas profesijas, ko pienemts
devet par “zalajam apkaklitem”. “Zalo apkakliSu” piemérs ir strauji augosaja
energoefektivitates un energotaupibas joma stradajosie specialisti (Arnett et al., 2009).

1.4.2. Ekonomikas apakssistéma

Ekonomikas apakssistémas biutiska loma nav apSaubama, ipasi nemot véra
uznémejdarbibas vides nozimigumu un tas darbibas, ko uznémumi veic, proaktivi
darbodamies globalas klimata krizes novér$ana. Zala atfistiba ir kluvusi par strategisku
jautajumu uzn@mumiem, kas tiecas uz dabiskas vides saglabasanu un rentabilitati,
vienlaikus akfivi reag€jot uz picaugoso ekologisko spiedienu un prasibam.

Ta ka galveno aktivu Tpasnieki ir nobaZijuSies par iespgjamo aktivu zaud&umu
ekologiska kaitéjuma dgl, tie ir sakusi veicinat sava ipasumu portfell eso§o uznémumu
iesaistiSanos klimata parmainu jautajumu risina$ana. ST tendence ir ekonomiski
pamatota, tap&c ka pasaules lielako investoru ilgtermina ien€mumi ir paklauti klimata
parmainu raditajiem draudiem.

Tadu pasu tendenci novéro arT Eiropas Savieniba, kas ir §T pétjjuma priekSmets.
2020. gada sakuma Eiropas ilgtsp&jigie fondi parvaldija aktivus 668 miljardus eiro
vértiba, kas nozimé& 58 % pieaugumu salidzingjuma ar 2018. gadu. lzaugsmes
veicina$ana nozimé jaunus produktus: gada tiek veidoti 360 jauni ilgtsp&jigi fondi,
palielinot to kopgjo skaitu Eiropa 1idz 2405 fondiem. Dalai no 2019. gada izveidotajiem
ilgtspgjigajiem fondiem ir konkréts ar klimata aizsardzibu saistits darbibas uzdevums
(Black, 2020).

1.4.3. Politikas apakSsistéma
Ta ka pieaug tiras energijas nozares nozime (un tiesi tira energija ir uzskatama par

ieprieks aprakstitas ekonomikas apakssistémas kodolu), tad valstu valdibas un publiskas
institiicijas burtiski piedzivo “atmodu” klimata parmainu jautajumos. Visa pasaulé un
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jo 1pasi Eiropa politiki strada pie zalas infrastruktiiras planiem, lai cinitos ar
ekologiskajam problémam.

Jau Bruntlandes komisijas zinojuma tika uzsverts, ka ilgtspgjiga attisttba nav
sastindzis harmonijas stavoklis, bet gan parmainu process, kura resursu izmantoSana,
investiciju un tehnologiskas attistibas virziens, institucionalas parmainas tiek
pieskanotas nakotnes un pasreizgjam vajadzibam. [..] Sagaidamas nepatikamas izveles
(Brundtland, 1987). Tadgjadi ilgtsp&jigai attistibai noteicosa biis politiska griba,
ieprieksgjas apstiprinasanas procediiras investiciju un tehnologiju izvélg, starptautiskas
tirdzniecibas stimuli un visi attistibas politikas komponenti.

Politikas un valsts parvaldes lomu zalas ekonomikas veicinasana ipasi pastiprina
tas, ka virzibai uz ilgtsp&jigu attistibu ir nepiecie$ams publiskais finans€jums (vismaz
dalg&ji), nemot véra tiro tehnologiju (pasreizgjo) zemo konkurétsp&ju salidzinajuma ar
tradicionalajam alternativam, ka arT regul§uma un citu publiskas ricibpolitikas
mehanismu apSaubamo efektivitati (Cecere et al., 2020).

1.4.4. Sabiedribas apakssistéma

Jau Bruntlandes komisijas zinojuma tika noradits, ka ilgtsp&jiga atftistiba prasa
mainit vertibu sistému un attieksmi pret vidi un attisttbu — pieveérsoties sabiedribai,
darbam no majam, zemnieku saimniecibas un riipnicas (Brundtland, 1987).

Sadas idejas tika parnemtas no Globala liguma (Global Compact) — starptautiskas
iniciativas, ko 2000. gada julija uzsaka Apvienoto Naciju Organizacijas
generalsekretars K. Anans un kas paredz&ja sadarbibu uznémumu, ANO agentiru,
nodarbinatibas organizaciju un pilsoniskas sabiedribas starpa ar mérki atbalstit desmit
ilgtspéjigas attistibas principus (United Nations, 2006). Sajos standartos tiek apliikoti
$adi jautajumi: galvenajos starptautiskajos instrumentos noteikto cilvektiesibu
ieverosana, neiesaistiSanas cilvektiesibu parkapumos, darbinieku biedrosanas briviba
un tiesibas slégt kopligumu, piespiedu darba un b&rnu nodarbinatibas novérsana,
diskriminacijas izbeigSana, preventiva pieeja ekologiskajiem kaitgjumiem, videi drosu
tehnologiju izstrade un izplatiba, koruptivas prakses novérsana (United Nations, 2022).

Tapéc batiski ir veidot ekologiski atbildigas ricibas modelus iedzivotajiem un
uznémumiem. Tas mazinas gan neilgtsp&jigu razoSanu, gan negativo ietekmi uz dabisko
vidi. Par&jais ir sabiedribas socialas un ekologiskas darbibas rezultats (Vertakova,
Plotnikov, 2017).

1.4.5. Vides apaks§sistéma

Ka pedgja, bet ne mazak svariga jauna Indeksa apakssistema jamin dabiska vide.
Tas nozimigumu pamato vairaki faktori.

Bruntlandes komisijas zinojuma 53. punktd noradits, ka sugu daudzveidiba ir
nepiecieSama ekosistému normalai funkcion&$anai un biosférai kopuma. Savvalas sugu
genétiskais materials katru gadu pasaules ekonomikai nodrosina miljardiem dolaru,
pateicoties uzlabotam labibas $kirném, jaunam zalém un riipniecibai nepiecieSamajam
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izejvielam. Tacu bez $adas utilitaras nozimes savvalas sugu aizsardzibai ir arT morali,
etiski, kultdiras, estétiski un gluzi zinatniski iemesli. 54. punkta noradits, ka galvena
prioritate ir izziidoSo sugu un apdraudéto ekosistému problému iestradat politiskaja
dienaskartiba ka butisku ekonomisku un resursu pieejamibas jautajumu.

Ilgtspgjiga attistiba prasa, lai izpratne par cilvéka vajadzibam un labklajibu ietvertu
ar1 tadus arpus ekonomikas esoSus mainigos lielumus ka izglitiba un veseliba (ka
pasvertiba), tirs gaiss un tdens un dabas skaistuma aizsardziba.

1.5. Aprekinu metodika
zalas ekonomikas stavokla novertesanai ilgtspejigas attistibas konteksta

Atskirba no ieprieksgja nodala aplukotajiem atseviskajiem raditajiem sint&tiskais
indekss lauj p&tamo fenomenu attiecigajas valstis izvertét visaptverosi, grupgjot valstis
pec tajas sasniegta progresa, salidzinot tas un vertgjot laika gaita notikusas izmainas
(Organisation for Economic Co-operation and Development (OECD), 2008). Tiesi tadel
nakamais solis ir piedavat aprékinasanas modeli visaptverosam Indeksam, kas ietver
visas piecas apaks$sistémas.

Lai to paveiktu, turpmak teksta izklastitaja veida tiek veikti aprékini ar visu
pieejamo Indeksam atbilstoso statistikas un integréto raditaju kopu par ES valstim
perioda no 2017. gada lidz 2020. gadam. Sie dati veido pétfjuma empirisko bazi. Visi
raditaji tika standartiz&ti un labakas uztveramibas labad parnesti uz T skalas saskana
ar $adu formulu:

T=50+10*z 1)

Jauna Indeksa apakssistemu skaitliska vértiba tika noteikta ka atbilstoso raditaju
aritmétiskais vidgjais:

S1e= 22 ¥

kur S 15 norada katru no piecam Indeksa apakSsistémam, S apzimé raditajus,
un N norada raditaju skaitu.

Integrétais Indekss tika aprékinats ka piecu apakssistému skaitlisko vértibu
aritmetiskais vidgjais:

Y(51,52,53,54,55)
- 5 i ®)

I

kur I apzimé Indeksu un S1,52,53,54,S5 apzimé katru no piecdm Indeksa
apakSsistémam.
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Autors piedava jauno Indeksu dévét par Ilgtspgjigas attistibas zalo indeksu (I1AZI),
jo $ads nosaukums izsaka ta butibu un mérki — novertét zalas ekonomikas stavokli
ilgtspéjigas attistibas konteksta.

Janorada, ka jauna Indeksa raditaji nav konstanti un ir aktualiz&ami. Sada
aktualizacija jau notika 2021. gada, kad péc 2017.—2018. gada un 2019. gada apkopoto
raditaju salidzinasanas visu Indeksam atbilstoSo integréto datu kopa tika atjauninata.
Tas attiecas uz tadiem raditajiem ka “Pé&tniecibas un attistibas izdevumi”, “Dokumentu
kopgjais skaits Scopus datubaze”, “Citgjamie dokumenti”, “Cit&jumi”, “Autocitejumi”,
“Cit&jumu skaits vienam dokumentam”, “h-indekss” — visi attiecas uz vides zinatni,
“QS universitasu reitings” (izglitibas apakssistéma), “Globalais inovacijas indekss”;
“IKP uz energopatérina vienibu”; “14001 standartam atbilstosi vides sertifikati uz
miljardu dolaru (p&c pirktsp&jas paritates) IKP”; “Resursu razigums un iek$zemes
materialu patérins” (ekonomikas apakSsistema); “Vides aizsardzibas noteikumu
stingriba”, “Vides aizsardzibas noteikumu izpilde”, “Vides aizsardzibas raditaji”,
“Vides nodokla ien@mumi” (politikas apakssistema); “Vides ilgtspgja”, “Atmosferas
piesarnojums”, “Udens resursu noslodzes baze”, “Apdraudétas sugas”, “MeZzu platibu
parmainas”, “Noteklidenu attiriSana”, “Aizsargato teritoriju kop&a platiba”,
“Ekologiska ilgtspgja” (vides apakssistéma).

Turklat nolaka iegtit plasaku skatfjumu uz fenomenu tika pievienoti jauni raditaji,
proti: “P&tniecibas institliciju izciliba”, “Zinatnisko publikaciju pozicijas reitingos”,
“Patentu pieteikumi uz miljonu iedzivotaju” (izglitibas apakssistéma); “Energopatérina
siltumnicefekta gazu emisiju intensitate”, “Atjaunojamas energijas patérina dala”,
“Inovativu  uznémumu izaugsme”, ‘Parspgjigam idejam atvérti uznemumi”
(ekonomikas apakssistéma); “Speka esoS$i ar vides aizsardzibu saistiti ITgumi”,
“Intelektuala TpaSuma aizsardziba”, “Energoefektivitates regulgjums”, “Atjaunojamas
energijas regul&ums” (politikas apakssistéma); “Preses briviba”, “Demokratijas
indekss”, “Globalais dzimumu vienlidzibas indekss”, “Dzini koeficients”, “Korupcijas
izplatiba”, “Interneta lietotaju Ipatsvars” (sabiedribas apak$sisteéma); “Ekologiskas
pedas nospiedums gha uz vienu cilvéku” (vides apakssistéma).

Savukart dazus raditajus jaunu datu nepieejamibas d€| atjaunot nebija iesp&jams.
Tas attiecas uz $adiem raditajiem: “Tirgi un investicijas”, “Produktivitates sektori”,
“Lideriba un klimata parmainas”, “Klimata parmainu indekss”, “Globala zalas
ekonomikas indeksa uztvere”, “Vides indekss”. Kas attiecas uz aprékinu metodiku, ta
ari ir pastavigi uzlabojama.
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Il. ZALAS EKONOMIKAS STAVOKLA ANALIZE ES VALSTIS
ILGTSPEJIGAS ATTISTIBAS KONTEKSTA

Nakamais solis ir 1. dala giito teorétisko un metodologisko atzinu parnese praksé —
veicot nepiecieSsamos aprékinus un salidzinajumus un izmantojot [lgtsp&jigas attistibas
zalo indeksu ES valstu klasificeSanai atbilstosi zalas ekonomikas stavoklim ilgtsp&jigas
attistibas konteksta attiecigaja valsti.

2.1. ES valstu klasifikacija pec to
zalas ekonomikas stavokla ilgtspejigas attistibas konteksta

Iligtspejigas attistibas zalais indekss (kopa ar apakSsistémam) ir aprékinats
atbilstosi Eiropas Savienibas valstu apkopotajiem datiem par laika periodu no
2017. gada Iidz 2018. gadam, 2019. gadu un 2020. gadu. Aprekinu rezultati tika
analizéti un vizualizéti, izmantojot SPSS programmataru, proti, tika veikta
klasteranalize. Nemot véra, ka ta ir kvantitativas analizes metode, kuras mérkis ir
veidot datu grupas (81 promocijas darba konteksta — ES valstu klasterus), $adas
analizes vertiba izriet no tas sp&jas piedavat grupéjumus, ko iespéjams izmantot
turpmaku pétniecisko hipotézu izvirzisanai (Landau, Chis Ster, 2010).

Saskana ar aprékiniem, Kas ir veikti péc datiem par laika periodu no 2017. gada lidz
2018. gadam, augstaka vidgja vertiba visu piecu IAZIl apak$sisttmu griezuma ir
Zviedrijai (61,15). Pie seSam valstim ar lielako |AZI vidgjo vertibu pieder arT Apvienota
Karaliste un Vacija (attiecigi 58,09 un 57,97), Somija (57,22) un Niderlande (55,67).
Savukart saraksta lejasgala atrodas Ungarija (44,44), Kipra (43,94), Bulgarija (43,63),
Rumanija (43,63) un Polija (43,00).

Klasteranalize, kas ir veikta péc datiem par laika periodu no 2017. gada lidz
2018. gadam, lava visas ES valstis sagrupét divos homoggnos klasteros atbilstosi
pieciem kriterijiem — IAZI apakssist€ému videjam vertibam.

Pirmaja klaster1 (1. klasteris) ietilpst 9 valstis, kam raksturiga augstaka visu piecu
IAZl apakssistemu vidgja vertiba: Zviedrija, Danija, Apvienota Karaliste, Vacija,
Somija, Niderlande, Francija, Austrija un Spanija; pargjam 19 valstim (2. klasteris) §1
vidgja vertiba ir zemaka.

Otraja klaster1 (2. klasteris) ietilpst 3adas valstis: Irija, Italija, Slovénija,
Luksemburga, Portugale, Belgija, Igaunija, Latvija, Slovakija, Cehija, Malta, Horvatija,
Lietuva, Griekija un piecas iepriekSmin&tas valstis ar viszemaku IAZI vidgjo vertibu.

Saskana ar datiem par 2019. gadu IAZI vértibas bija loti lidzigas tam, kas tika
iegiitas saskana ar datiem par laika periodu no 2017. gada lidz 2018. gadam. It ipasi
savu lidera poziciju saglabaja to pasu valstu grupa. Saskana ar otras kartas rezultatiem
pirmaja vieta joprojam ir Zviedrija ar Ilgtsp&jigas attistibas zalo indeksu 59,12. Vadoso
valstu seSinieks ietver Apvienoto Karalisti un Vaciju (attiecigi 58,60 un 58,27), Daniju
(57,72), Somiju (56,06), Niderlandi (55,58)) un Franciju (54,75). Savukart saraksta
lejasgala joprojam atrodas Polija (43,01), Bulgarija (44,38), Rumanija (44,88), Kipra
(45,10) un Ungarija (45,18).
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2019. gada vietu 1. klaster1 zaudgjuSas Spanija un Austrija — galvenokart,
ekonomikas apakssistémas (Spanija) un sabiedribas apakssistémas (abas valstis) zemas
vertibas del.

2019. gada datu Kklasteranalize lauj ES valstis sagrupét divos homogénos klasteros.
Pirmaja klasterT (1. klasteris) ietilpst 7 valstis, kam raksturiga augstaka visu piecu IAZI
apakssistému vidgja vertiba; otraja klasterT (2. klasteris) ieklautajai 21 valstij §1 vidgja
vertiba ir zemaka.

Attieciba uz izpétes rezultatiem, kas iegtiti ar 2020. gada datiem, jauzsver, ka izp&tes
treSaja karta Iideru pozicijas ar augstakajam [AZI vertibam joprojam ir tas pasas valstis.

Zviedrija treso reizi klast par Iideri ar Ilgtspgjigas attistibas zalo indeksu 58,97.
Otraja vieta atkal ir Apvienota Karaliste (58,14). Savukart Danijas IAZI vertibas
kapums 1 (57,75) tai lavis 2021. gada pétijuma parspét Vaciju | (56,42). Vadoso valstu
vidu tradicionali ir Somija (56,02), Francija 1 (54,69) un Niderlande | (54,38).

Saraksta lejasgala atkal ir Polija (43,21), Bulgarija (43,46), Kipra | (43,50),
Ungarija | (44,94) un Rumanija 11 (45,25).

2021. gada klasteranalize tika veikta, izmantojot to pasu metodi, kas tika lietota
datiem, savaktajiem no 2017. gada lidz 2018. gadam un 2019. gada. Ar §is metodes
palidzibu visas ES wvalstis tika sagrupétas divos homoggnos klasteros (skat. 1. attglu)
atbilstosi IAZI vértibam.

Two clusters of EU27+UK
countries in 2020
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1. att. Pec Ilgtspejigas attistibas zala indeksa 1. klasterT un 2. klaster sagrupétas
Eiropas Savienibas valstis, 2020. gads
Avots: autora aprekini SPSS saskana ar statistikas datiem; izstradats, izmantojot mapchart.net.
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Nemot vera apakssisteému vid&jo vertibu abos klasteros, secinams, ka (tapat ka laika
perioda no 2017. gada lidz 2018. gadam un 2019. gada) visas apakssistému vidgjas
vertibas 1. klaster1 parsniedza apakssisttmu vid€jas vertibas 2. klasterT: izglitibas
apakssistémas vidgja vertiba — par 27 %, politikas apakssistemas vidgja vertiba — par
18,5 %, sabiedribas apak$sistémas vidgja veértiba — par 14,3 %, ekonomikas
apakssistémai — par 14,2 %, vides apakssisteémai — par 11,3 % (skat. 2. attelu).
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Vidgjie raditaji
2. att. Atbilstosi Ilgtspejigas attistibas zala indeksa apakssistému vértibam

izveidota 1. Klastera un 2. klastera salidzinajums, 2020. gads
Avots: autora aprékini SPSS saskana ar statistikas datiem.

Ar 8aja gadijuma lielakas atSkiribas starp datiem par laika periodu no 2017. gada
lidz 2018. gadam un 2019. gadu vérojamas izglitibas apakssisteéma.

Pirmaja klasterT (1. Klasteris, skat. 2. tabulu) ietilpst valstis, kam raksturiga augstaka
visu piecu apakssistému vidgja vertiba; pargjam valstim (2. klasteris, skat. 3. tabulu) $is
vidgjas vertibas ir zemakas.
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2. tabula
Ilgtspejigas attistibas zala indeksa apakSsistému vidéjas vertibas,
1. klasteris, 2020. gads, IAZI lejupejosa seciba

N.p.k. Valsts Ilgtspéjigas attistibas zala indeksa 1AZI
apakSsistémas
1. 2. 3. 4. 5.
1. Zviedrija 57.39 | 64.58 | 59.59 | 58.45 | 54.83 58.97
2. Apvienota Karaliste 71.52 | 57.00 | 56.36 | 51.33 | 54.51 58.14
3. Danija 55.42 | 59.56 | 61.73 | 56.65 | 55.38 57.75
4, Vacija 69.28 | 51.72 | 54.71 | 51.28 | 55.09 56.42
5. Somija 53.08 | 56.02 | 60.92 | 57.32 | 52.73 56.02
6. Francija 63.88 | 51.41 | 54.06 | 50.47 | 53.64 54.69
7. Niderlande 58.33 | 51.71 | 56.45 | 53.86 | 51.55 54.38
Jaunpienacgjas 1. klastert 2020. gada:
8. Austrija 52.37 | 52.67 | 51.22 | 50.35 | 54.48 52.22
9. Luksemburga 44,93 | 51.78 | 53.31 | 55.92 | 54.77 52.14
10. Spanija 57.32 | 48.43 | 47.83 | 51.36 | 51.90 51.37
11. lgaunija 4428 | 52.62 | 51.21 | 54.42 | 52.83 51.07
12. Italija 56.68 | 50.12 | 50.19 | 47.16 | 49.96 50.82
13. Belgija 52.84 | 46.91 | 52.60 | 52.54 | 47.85 50.55
14. Irija 46.19 | 51.91 | 48.77 | 55.59 | 47.92 50.08

Piezime. |AZ| apakssistémas: 1 (izglitibas apakssisteéma), 2 (ekonomikas apakssistéma),
3 (politikas apakssistéma), 4 (sabiedribas apakssistéma), 5 (vides apakssisteéma).
Avots: autora aprékini SPSS saskana ar statistikas datiem.

Galvenas atskiribas vérojamas “robezvalstu” starpa — tam valstim, kas 2019. gada
atradas 2. klastera pirmajas vietas. Saja reizé ne tik vien Austrija (52,22) un Spanija
(51,37) atguva savu vietu 1. klasterT (galvenokart pateicoties sabiedribas apakssistémas
lielakai vertibai (abas valstis) un pétniecibas lielakai veértibai (Spanija)), bet 1. klasterim
pievienojas arT Luksemburga (52,14), Igaunija (51,07), Italija (50,82), Belgija (50,55)
un Trija (50,08).

Attieciba uz situaciju 2. klasterT (skat. 3. tabulu), janorada, ka valstu seciba saraksta
ir nedaudz mainijusies. Ka jau iepriek§ miné&ts, dazas valstis ar augstu IAZI veértibu no
§is grupas parceltas uz 1. klasteri. Rezultata 2020. gada 2. Klasteris ietver 14 (nevis 21)
valstis ar Slovéniju (48,59) lideres pozicija un Poliju (43,21) ka atpalicgju.

Biitu jaatzime, ka Latvija saglaba stabilas pozicijas 2. klastera galvgali, 1AZI
vertibas zina joprojam parspgjot kaiminos esoSo Lietuvu.
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2. klasteris, 2020. gads, IAZ1 augSupejosa seciba

3. tabula
Ilgtspejigas attistibas zala indeksa apakSsistému vidéjas vertibas,

N.p.k Valsts Ilgtspéjigas attistibas zala indeksa 1AZI
apakSsistémas
1. 2. 3. 4. 5.

1. Polija 4755 | 40.72 | 3750 | 44.68 | 45.61 43.21
2. Bulgarija 4224 | 4340 | 42.14 | 42.67 | 46.85 43.46
3. Kipra 4252 | 40.34 | 43.57 | 51.63 | 39.42 43.50
4, Ungarija 4515 | 4542 | 43.57 | 42.76 | 47.83 44,94
5. Rumanija 42,17 | 49.09 | 43.06 | 42.91 | 49.02 45.25
6. Malta 4252 | 49.82 | 43.70 | 47.28 | 43.98 45.46
7. Horvatija 4232 | 49.50 | 4524 | 40.85 | 49.76 45.53
8. Slovakija 4233 | 46.92 | 4558 | 44.98 | 49.93 45.95
9. Cehija 45.63 | 47.89 | 4950 | 47.36 | 52.58 48.59
10. Griekija 47.26 | 4215 | 48.31 | 51.88 | 48.40 47.60
11. Lietuva 4158 | 51.32 | 4793 | 48.68 | 49.61 47.82
12. Latvija 40.90 | 52.23 | 51.79 | 48.16 | 48.37 48.29
13. Portugale 47.67 | 49.08 | 53.73 | 51.35 | 40.53 48.47
14. Slovenija 45.63 | 47.89 | 4950 | 47.36 | 52.58 48.59

Piezime. |AZ| apakssistémas: 1 (izglitibas apakssisteéma), 2 (ekonomikas apakssistéma),

3 (politikas apakssistéma), 4 (sabiedribas apakssistéma), 5 (vides apakssistéma).

Avots: autora aprékini SPSS saskana ar statistikas datiem.

Parmainas klasteros laika perioda no 2017. gada Iidz 2020. gadam, ieskaitot valstu
secibas mainu, saistamas ar datu aktualizaciju un jaunu raditaju ievieSanu, lidzsvarotaku
metodologiju un — pats galvenais — ar zalas ekonomikas atfistibu saistitiem
konvergences procesiem ES valstis (izklastiti 2.3. nodala).

No 2020. gada datiem iegtitos valstu TAZI vertibas grafiski var attélot $adi (skat.
3. attélu).
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3. att. ES valstu iedalijums divos klasteros
atbilstosi Ilgtspejigas attistibas zalajam indeksam, 2020. gads
Avots: autora aprékini SPSS saskana ar statistikas datiem.

2.2. Atskiribas ES valstu klasteru starpa pec to
zalas ekonomikas stavokla ilgtspejigas attistibas konteksta

Ka redzams 4. attéla, visu Ilgtsp&jigas attistibas zala indeksa piecu apakssistému
(izglitibas, ekonomikas, politikas, sabiedribas un vides) vidgjas vertibas 1. klasterl
parsniedz attiecigas vertibas 2. klasterT. Tiesi $adu tendenci pierada visas tris §1 pétijuma
kartas apkopotie dati.
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4. att. Zirnekla diagramma attelotas atskiribas ES valstu
1. klastera un 2. klastera, 2020. gads

Avots: autora aprekini SPSS saskana ar statistikas datiem.

Runajot par atskiribam abu klasteru starpa, janorada, ka pétfjuma tris posmu
griezuma galvenas atSkiribas identificétas dazadas apakssistémas. Galvenie klasteru

diferencétaji ir $adi (skat. 4. tabulu):

4, tabula

ES valstu klasteru galvenie diferencetaji visa pétijuma gaita,
no 2017. gada lidz 2020. gadam

Pétijjuma
posms / 1 2 3
Nozimigums
(1-5 mazak
nozimigs)

I (no
2017. gada Iidz | Izglitiba Ekonomika | Sabiedriba
2018. gadam)
11 (2019. gads) | Sabiedriba | Izglitiba Vide
11 Politika Izglitiba Sabiedriba
(2020. gads)
Avots: autora aprékini SPSS saskana ar statistikas datiem.

Politika Vide

Ekonomika‘, Politika ‘,

Vide Ekonomika
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Lai gan, ka redzams 4. tabula, ES valstu klasteru galvenie diferencetaji pastavigi
mainas, tomér ir izdarami vairaki secinajumi. Pirmkart, biitiska loma vienmer bijusi
petniecibas faktoram. Otrkart, skaidrs, ka vides faktors nekad nav bijis Tpasi nozimigs
starpklasteru atskiribu célonis.

Analizgjot katras IAZ| apakssisteémas diferencgjoso nozimigumu visas tris petijuma
kartas, secinams, ka izglitibas apakssist€émas kopg&jais nozimigums ir 1 + 2 + 2 = 5,
ekonomikas apakssistémas kopg&jais nozimigums ir 2 + 4 + 5 = 11, politikas
apakS$sistémas kopgjais nozimigums ir 4 + 5 + 1 = 10, sabiedribas apakssisteémas
kopgjais nozimigums ir 3 + 1 + 3 = 7 un vides apakssist€émas kopg&jais nozimigums ir
5+ 3 + 4 =12 (3(vislielakais) — 15).

Sie apréekini rada, ka visos pétijuma posmos spécigakais klasteru diferencétajs bija
izglitibas apakssisteéma (1), sabiedribas apakssistéma (2) un politikas apakssistéma (3),
savukart ekonomikas apakssistémai (4) un vides apak$sistémai (5) bija zemakais
diferencgjosais nozimigums ES valstu klasterizé$anas zina atbilstosi zalas ekonomikas
stavoklim ilgtspgjigas attistibas konteksta. Tai pasa laika no visu trs pétjjuma posmu
rezultatiem ir skaidrs, ka ekonomikas nozimigums ES valstu sadalisana Kklasteros
samazinas. Sis fakts akcenté to, ka zalas ekonomikas analize nedrikst aptvert tikai
ekonomikas jautajumus; $ada analizg ir janem véra tadi nozimigi ilgtsp&jigas attistibas
aspekti ka izglitiba un sabiedriba. Tas pamato faktu, ka praksé vispiemérotaka pieeja
visaptverosai zalas ekonomikas analizei ir tas analize ilgtspgjigas attistibas konteksta,
ka tas tiek darits $aja promocijas darba.

Tatad, ekonomikas apakssisteémai nav lielas diferencgjosas ietekmes uz valstu
grupesanu péc to zalas ekonomikas stavokla ilgtspgjigas attistibas konteksta. Sis
secinajums padara neiesp&amu dazam valstim tik titkamo dalijjumu starp Centralo /
Austrumeiropu un Rietumeiropu, ka ari izteiktu dienvidu un ziemelu regionu
noSkirumu, saskana ar kuru jaunajam ES dalibvalstim vajakas ekonomiskas attistibas
del neesot nepieciesamo resursu, lai attistitu zalo ekonomiku. Ir tiesi pretgji: analizes
rezultati, izmantojot Ilgtsp&jigas atfistibas zalo indeksu, skaidri parada ka visas valstis
savu zalas ekonomikas stavokli ilgtspgjigas attistibas konteksta var uzlabot, stiprinot
izglitibas, sabiedribas un politikas faktoru.

2.3. Zalas ekonomikas stavokla
ilgtspejigas attistibas konteksta

Ta ka $is petijums balstas aptuveni Cetrus gadus ilgusos noveérojumos, $aja laika
savaktie dati ir sistematizeti noliika noskaidrot, vai ES valstis (un Apvienotaja Karaliste)
ir bijusas kadas konvergences vai divergences tendences attieciba uz zalas ekonomikas
stavokli ilgtsp&jigas attistibas konteksta. Sada analize laika perioda no 2017. gada lidz
2020. gadam tika attiecinata gan uz llgtsp&jigas attistibas zalo indeksu kopuma, gan uz
ta apakSsistemam.

Lai $adas tendences konstatétu, tika parbaudita sigma konvergences pastavé$ana
visa pétijuma gaita. Raditajs [ norada konvergences vai divergences tendenci atkariba
no izlases dispersijas.
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Sadu pieeju pétnieki pladi izmantojusi ES ekonomikas analizei. Piem&ram,
M. Simionesku to izmanto, lai méritu starp ES valstim pastavosas realas konvergences
procesa evoliiciju, nemot véra IKP uz vienu iedzivotaju 2000. gada un 2012. gada
(Simionescu, 2014). Reizém $adu pieeju izmanto, arT lai konvergences un divergences
procesus vertetu veco un jauno Eiropas Savienibas dalibvalstu starpa.

Saja péetijuma IAZI un ta apakssistému vértibu izkliede (variacija) tiek mérita ar
vienkar§u raditaju (vidgjo vertibu) un sintétiskiem raditajiem (dispersija,
standartnovirze un variacijas Koeficients).

Dinamikas analizé izkliedes (variacijas) mazinasanas lauj secinat, ka doming
konvergences process. Un otradi — izkliedes (variacijas) pieaugums signaliz€ par
izteiktiem divergences procesiem. Vienlaikus visnoderigakais raditajs ir variacijas
koeficients, tapec ka tas lauj veikt nepiecieS$amos salidzinajumus un secinajumus.

Dazadu zalas ekonomikas faktoru (IAZI apakssistému) un tas vispargja indeksa
(IAZ1) dispersija ES 27 + AK valstis tika aprékinata $adi:

o2 = i’
28
(4)
kur x; — mainigais, i — indekss valstim (1-28), X — vienkar$s vidgjais aritmétiskais:
SRR L
28

Dispersija izsaka mainiga izkliedes (variacijas) pakapi salidzinajuma ar ta vidgjo
vertibu izlasé. To ietekmé netipisko datu kopa un mainigda mérvieniba. Dispersiju
izmanto ar1 standartnovirzes aprékinaSanai (¢ = Vo? ) un variacijas koeficienta
aprékinasanai (CV = % ), kur p&dg&jais no minétajiem ir standartnovirzes un izlases vidgja
attiecibas.

Raditaju (o) izmanto, lai raksturotu konvergences limeni, mérot Ilgtsp&jigas
atfistibas zala indeksa un ta apak$sistemu dispersiju tris pétijuma kartas, balstoties
Skérsgriezuma datos par ES27 + AK valstim. Raditaja nozime izpauzas salidzinajumos.
Lai aprakstitu konvergences tendenci, tick izmantotas laikrindas no§kirta intervala no t
lidz t+T. Noteikta perioda, kad mainiga dispersija mazinas (laika gaita mazinas raditaja
vertiba), notick konvergences process: 0 < O .. Kad dispersija pieaug, notiek
divergences process: O > O ty7.

Pirmkart, tika parbaudita g-konvergences pastavésana visam analiz€tajam valstim
neatkarigi no to piederibas klasterim (skat. 5. tabulu). Rezultati liecina, ka ES valstis
pastav konvergences process |AZI zina. Ka redzams no tabula apkopotajiem datiem, to
var saistit ar konvergenci sabiedribas apakssistéma, savukart variacijas koeficients
izglitibas un ekonomikas apakssistémas palicis aptuveni vienads.
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5. tabula
IAZI apakSsistému raditaju salidzinajums visa pétijuma gaita,
abi klasteri, 2017-2020

Ilgtspejigas attistibas zala indeksa apakssistémas
Gads | Raditajs 1aAz1 4

1. 2. 3. 4. l 5.
2017- | Vidgja 50 50 50 50 50 50
2018 vertiba
Dispersija 73.243 22.135 35.932 77.439 13.276 27.864
Standart-
novirze 8.55821 | 4.70479 | 5.99437 | 8.79993 | 3.64367 | 5.27866
Variacijas
koeficients 17.1% 9.4% 12% 17.6% 7.2% 10.6 %
2019 | Vidga

vertiba 50 50 50.0096 50 49.9411 | 49.9901
Dispersija 71.401 30.644 8.16 34.042 32.171 23.148
Standart-

novirze 8.44994 | 5.53571 | 2.8566 | 5.83452 | 5.67193 | 4.81121
Variacijas

koeficients | 17% | 11% | 57% | 11.7% | 11.4% | 96%
2020 | Vidgja

vertiba 50 50 49.9679 50 50 49.9936
Dispersija 72.316 28.764 36.357 22.778 17.423 22.26
Standart-

novirze 8.50386 | 5.36324 | 6.02966 | 4.7726 4.1741 | 4.71806
Variacijas

koeficients 17% 10.7% 12% 9.5% 8.3% 9.4%
Piezime. |AZI apakssistémas: 1 (izglitibas apakssisteéma), 2 (ekonomikas apakssistéma),

3 (politikas apakssistéma), 4 (sabiedribas apakssistéma), 5 (vides apakssisteéma).

Avots: autora aprékini SPSS saskana ar statistikas datiem.

Savukart klasteru iekSiené situacija ir atSkiriga: 1. Klasteri vérojama IAZI
konvergence. To var saistit ar konvergences procesiem ekonomikas apakssistéma un
sabiedribas apaks$sistéma. Vienlaikus pastav neparprotams divergences process
izglitibas apakssistéma. Tas skaidrojams ar to, ka valsis ar izglitibas apakssistémas
augstu vertibu (Apvienota Karaliste, Vacija, Francija) saglaba savas Iideru pozicijas un
pat pastiprina savu parakumu par valstim ar vajakiem pétniecibas rezultatiem (Irija,
Luksemburga, Igaunija). Otraja klasteri tika konstatéta o-divergence ekonomikas
apakssistema 14 valstu starpa.

Lai gan pétfjuma trTs kartu gaita starp abiem klasteriem izmérita “polarizacija” nav
pastiprinajusies un ir pat nedaudz mazinajusies (galvenokart saistiba ar sabiedribas
apakssistéma pastavoSo konvergenci), joprojam saglabdjas nopietnas atSkiribas
ekonomikas un izglitibas joma.
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2.4. llgtspejigas attistibas zala indeksa vienkarsSotas versijas izveide

Saja promocijas darba izstradatais Ilgtspgjigas attistibas zalais indekss palidz ES
valstis sagrupét divos homogenos klasteros, noskaidrot starp klasteriem pastavosas
zalas ekonomikas stavokla galvenas atSkiribas ilgtsp&jigas attistibas konteksta un
tamlidzigi. Tomeér biitu noderigi So procesu vienkarSot, noskaidrojot visatbilstosakos
raditajus un Iidz ar to izveidojot indeksa vienkarSoto versiju, kur raditaju skaits
(patlaban to ir 50) biitu ievérojami mazaks.

Lai atlasitu atbilstoSos raditajus, tika veikta vienveidoto statistikas raditaju
daudzkolinearitates analize. Saja nolika katras analizétas kopas galvenajiem
statistiskajiem raditajiem tika noskaidrots determinacijas koeficients R?= r? (kura
korelacija ir nozimiga ar varbiitibu 95 % un 99 %) (AiiBa3zsn, 2005). Determinacijas
koeficienta vertiba norada, kada atkariga mainiga variacijas dala ir saistita ar neatkariga
mainiga variaciju. legiito skaitlisko raksturlielumu analize lava identificgt ciesi saistito
mainigo lielumu parus. Savstarpgjas saistibas pakapi var vértét péc determinacijas
koeficienta vértibas, kas tuvojas vienadibai (0,9 < R? < 1).

Autors noléma izveleties tris raditajus ar lielako determinacijas koeficientu summu
katra apakssistéma (lai nodro$inatu vienadu raditaju skaitu katra apakssistéma — tapat
ka Ilgtsp&jigas atfistibas zalaja indeksa). So raditaju summas vidgja vertiba veido 1AZI
vienkarsoto Vversiju.

6. tabula
IAZI vienkar$ota versija un ta raditaji, 2020. gads
1AZI vienkarSotas versijas apakSsistémas
Izglitiba Ekonomika Politika Sabiedriba Vide
1. Citgjumu 1. Produktivitates | 1. Vides 1. Pasaules 1. Vides
skaits vienam | sektori aizsardzibas Preses brivibas stavokla
dokumentam noteikumu indekss indekss
izpilde
2. h-indekss 2. Inovativo 2. Vides 2. Demokratijas 2. Gaisa
uznémumu stavokla indekss kvalitate
izaugsme raditajs*
3, Patenti pec | 3. Energoparejas 3. Intelektuala | 3. Korupcijas 3. Udens
izcelsmes indekss TpaSuma izplatiba resursi
aizsardziba

* Sis raditajs ir dala no Globala inovaciju indeksa un méra ekologiskos raksturlielumus valsts
limen; tas nav tads pats ka Vides stavokla indekss (vides apakssistéma) no Vides stavokla
indeksa zinojuma (attiecas tikai uz vides kvalitati).

Avots: autora aprékini SPSS saskana ar statistikas datiem.

Tadgjadi vienveidoto statistikas raditaju daudzkolinearitates analize lava noteikt
atbilstosakos raditajus un izveidot IAZI vienkarSoto versiju ar 15 raditajiem.
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I11. ILGTSPEJIGAS ATTISTIBAS ZALA INDEKSA SAKARIBA AR
ILGTSPEJIGAS ATTISTIBAS MERKU SASNIEGSANU ES VALSTIS

Sobrid Ilgtspgjigas attistibas zalais indekss ir lavis definét attiecigo raditaju ES
valstim (plus Apvienotajai Karalistei) un sagrupét tas divos klasteros, ka arT izsekot
zalas ekonomikas stavokla divergencei un konvergencei ilgtspgjigas attistibas konteksta
tris pétijuma kartas.

Tagad, kad ir raksturots gan IAZI, gan ta vienkarSota versija, tiek piedavats ar
korelacijas analizes palidzibu empiriski parbaudit sakaribu starp 1AZl un dazu
Ilgtspgjigas attistibas mérku sasniegSanu Eiropas Savieniba. Pasa autora lietpratigaja
skatTjuma un nemot véra lielo pieprasijumu p&c sabiedribai biitisku IAM progresa
izpétes (Sianes et al., 2022), tika atlasiti pieci IAM, proti, IAM 3 “Laba veseliba un
labklajiba”, IAM 4 “Kvalitativa izglitiba”, IAM 6 “Tirs @idens un sanitarija”, IAM 9
“RazoSana, inovacijas un infrastruktiira”, TAM 16 “Miers, taisnigums un laba
parvaldiba”.

3.1. Izglttiba un digitalas prasmes (IAM 4 “Kvalitativa izglitiba”)

Lai noskaidrotu starp Ilgtspgjigas attistibas zalo indeksu un IAM 4 “Kvalitativa
izglitiba” pastavoso sakaribu ES valstis, tika izmantots raditajs “Cilvéku ipatsvars ar
digitalajam pamatprasmém” (skat. 7. tabulu). Sis raditajs méra tadu 16-74 gadu vecu
cilveku 1patsvaru, kam ir vismaz elementaras digitalas prasmes.

7. tabula
Sakariba starp Ilgtspejigas attistibas zalo indeksu
un cilveku Ipatsvaru ar digitalajam pamatprasmém,
no 2019. gada Iidz 2020. gadam

1AZ1/ Cilveku ipatsvars ar
Raditaji 1AZI digitalajam
vienkarsota pamatprasmém
versija
1AZI/ Pirsona korelacijas 1 0,802™/0,850™
IAZ1 vienkar$ota koeficients
versija Nozimigums - 0,000
Objektu skaits 28 28
Cilveku patsvars ar Pirsona korelacijas 0,802/ 0,850™ 1
digitalajam koeficients
pamatprasmém Nozimigums 0,000 -
Objektu skaits 28 28

Piezime (te un turpmak tabulas):
** Rezultats ir nozimigs p-limeni < 0,01 (divpusgjs).
Avots: autora aprékini SPSS saskana ar Eurostat, 2022a datiem.
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Ka izriet no tabula redzamajiem datiem, pastav sakariba starp raditaju “Cilveku
Tpatsvars ar digitalajam pamatprasm&m” un Ilgtsp&jigas attistibas zalo indeksu, ka ar1
ta vienkarsoto versiju (attiecigi 0,802 un 0,850 ar loti lielu statistisko noztimigumu, p-
vertiba = 0,000). Saskana ar Kvinipiakas Universitates piedavato interpretaciju, Sada
korelacija uzskatama par loti stingru (Akoglu, 2018).

3.2. Ekonomika (IAM 9 “RazoSana, inovacijas un infrastruktiira)

P&c tam, kad $aja promocijas darba ir konstatéta sakariba starp Ilgtsp&jigas attistibas
zalo indeksu un izglitibu (konkréti, IAM 4 “Kvalitativa izglitiba”), nakamais autora
mérkis ir noskaidrot, vai pastav sakariba arT starp IAZI un ekonomikas jomu. Saja
noliika tika parbaudits, vai ir saskatama korelacija starp Indeksu un IAM 9 “Razosana,
inovacijas un infrastruktiira” sasnieg8anas progresu ES valstis. Biitu jaatzimé, ka 1AM 9
sasniegSanas uzraudziba ES ilgtsp&jigas attistibas konteksta koncentr&jas uz pétniecibas
un inovaciju stiprinasanas progresu, ka ari ilgtsp&jiga transporta veicinasanu (Eurostat,
2022b).

Analizei nepiecieSsamo raditaju (N) iegiist, dalot elektroauto pardosanas apjomu (S)
ar iedzivotaju skaitu (P), kas izteikts simt tiikstosos cilvéku (aprékina &rtuma labad):

S
N= P/100000 ®)
8. tabula
Sakariba starp Ilgtspejigas attistibas zalo indeksu un
elektroauto pardosanas apjomu ES valstis uz 100 000 iedzivotajiem, 2019. gads

Iigtspejigas Elektroauto
Raditaji attistibas zalais pardosanas apjoms
indekss ES valstis uz 100 000
iedzivotajiem
Ilgtspgjigas attistibas | Pirsona 1 0,721
zalais indekss korelacijas
koeficients
Nozimigums - 0,000
(divpusgjs)
Objektu skaits 28 24
Elektroauto Pirsona 0,721 1
pardosanas apjoms korelacijas
ES valstis uz koeficients
100 000 Nozimigums 0,000 -
iedzivotajiem (divpusgjs)
Objektu skaits 24 24

Avots: autora aprekini SPSS saskana ar Eurostat, 2019;
Electric Cars Sales Statistics, 2020 datiem.
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Ka redzams no 8. tabula apkopotajiem datiem, starp llgtsp&jigas attistibas zalo
indeksu un 2019. gada pardoto elektroauto skaitu uz 100 000 iedzivotajiem ES valstis
pastavosa sakariba sasniedz 0,721, kas uzskatama par loti stingru (Akoglu, 2018) ar loti
lielu statistisko nozimigumu (p-vértiba = 0,000).

Lai vél papildus apstiprinatu starp Ilgtsp&jigas attistibas zalo indeksu un
ekonomikas jomu (IAM 9) pastavoso cieSo sakaribu, tika izlemts par raditaju izmantot
elektroauto tirgus dalu ES valstis 2020. gada.

2020. gads ir iezZimigs ar to, ka $aja perioda jaunu elektroauto vidgja tirgus dala
Eiropa vairak neka triskarsojas, sasniedzot 11,4 % (no mazak neka 3,6 % 2019. gada)
(European Automobile Manufacturers Association (ACEA), 2021).

9. tabula
Interrelacija starp Ilgtspejigas attistibas zalo indeksu un
elektroauto tirgus dalu ES valstis, 2020. gads
1AZ1/ Elektroauto
Raditaji TIAZI vienkarSota tirgus dala
versija
IAZI/ Pirsona korelacijas 1 0,790"/0,835™
IAZI vienkarsSota koeficients
versija Nozimigums - 0,000
(divpusgjs)
Objektu skaits 26 26
Elektroauto Pirsona korelacijas 0,790™/0,835™ 1
tirgus dala koeficients
Nozimigums 0,000 -
(divpusgjs)
Objektu skaits 26 26

Avots: autora aprékini SPSS saskana ar European Automobile Manufacturers Association
(ACEA), 2021 datiem.

Ka redzams no 9. tabula apkopotajiem datiem, starp Ilgtspgjigas attistibas zalo
indeksu /ta vienkarSoto versiju un elektrauto tirgus dalu ES valstis 2020. gada pastavosa
sakariba sasniedz attiecigi 0,790 / 0,835, kas uzskatama par loti stingru (Akoglu, 2018)
ar loti lielu statistisko nozimigumu (p-vértiba = 0,000).

Savukart |AZl apakssistemu zina izteiktaka sakariba tika konstateta politikas
apakssistéma (0,796), nevis ekonomikas apakssistéma (0,716). Sie rezultati akcentg to,
ka elektroauto pardoS$anas apjomi ir nevis tiri ekonomiskais, bet gan ar politiku saistits
lielums. Tadgadi empiriski pieradits B. Hancke un L.Mateja pienémums, ka
elektroauto razosana ir politisks un ekonomisks jautajums (Hancké, Mathei, 2020).
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3.3. Politika (IAM 16 “Miers, taisnigums un laba parvaldiba™)

Lai parbauditu sakaribu starp Ilgtsp&jigas attistibas zalo indeksu un politiku
(konkréti, IAM 16 “Miers, taisnigums un laba parvaldiba”), $aja nodala Indekss tiek
piemérots 2019. gada notikuso Eiropas Parlamenta véleéSanu rezultatiem, lai veiktu So
datu korelacijas analizi. Izvéles pamata ir tas, ka Eiropas valstu konteksta 1AM 16
akcentg, cik svarigi ir sekm@t tostarp ari labu parvaldibu, nediskrimingjoSu pieeju visos
parvaldibas Iimenos, demokratiju (European Commission, 2022a).

Tade] minétajam nolikam tika izlemts izmantot $1 politiska notikuma iznakumu
(European Parliament, 2019). Sis kampanas laika vélétajiem bija iespgja atbalstit Zalo
un Eiropas Brivas apvienibas grupa ietilpsto§as zalas partijas. Sis politiskais speks par
prioritati izvirza klimata, atjaunojamo resursu un ilgtsp&jigas attistibas jautajumus
(Greens / EFA, 2020).

10. tabula
Sakariba starp Ilgtspejigas attistibas zalo indeksu ES valstis un
to rangu Eiropas Parlamenta vélesanas, 2019. gads

llgtspejigas Valsts “zala
Raditaji attistibas zalais parstavetiba”
indekss Eiropas
Parlamenta*
Tlgtspgjigas attistibas | Spirmena rangu 1 0,675
zalais indekss korelacijas
koeficients
Nozimigums - 0,000
(divpusgjs)
Objektu skaits 28 28
Valsts “zala Spirmena rangu 0,675 1
parstavétiba” korelacijas
Eiropas Parlamenta* koeficients
Nozimigums 0,000 -
(divpusgjs)
Objektu skaits 28 28

* autora veidots rangs
Avots: autora apréekini SPSS saskana ar European Parliament, 2019 datiem.

Analizes rezultati liecina, ka starp valsts rangu Eiropas Parlamenta vélé$anas un
Ilgtsp&jigas attistibas zalo indeksu pastavosa sakariba sasniedz 0,675, kas vertejama ka
“stingra” lidz “loti stingra” (Akoglu, 2018) ar loti lielu statistisko nozimigumu (p-
vertiba = 0,000).

Sie rezultati pierada, ka, no vienas puses, Ilgtspgjigas attistibas zalajam indeksam ir
zinams skaidrojoSais potencials, ja to piem&ro konkr&tam ar ilgtsp&igu attistibu
saistitam notikumam. No otras puses, $aja p&tijuma konstatétas atSkiribas valstu starpa
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(runajot par zalas ekonomikas stavokli ilgtsp&jigas attistibas konteksta) ietekmée ar1
politikas jomu un vélésanu rezultatus.

3.4. Sabiedriba (1AM 3 “Laba veseliba un labklajiba™)

Lai noskaidrotu, vai pastav sakariba starp Ilgtsp&jigas attistibas zalo indeksu un
sabiedribu (konkréti, IAM 3 “Laba veseliba un labklajiba”), ka raditajs izvéléts ar So
ilgtspgjigas attistibas aspektu saistits faktors “Smékesanas izplatiba”. Ar $o raditaju
méra vismaz tadu 15 gadus vecu iedzivotaju patsvaru, kas norada, ka vini patlaban
smeke cigaretes, cigarus, cigarillas vai pipi. Dati iegiiti no Eirobarometra p&tijjuma un
balstas iedzivotaju dzivesvietas notikusas individualas intervijas izteiktiem
pasapliecinajumiem (Eurostat, 2022b).

11. tabula
Sakariba starp Ilgtspéjigas attistibas zalo indeksu
un smékesanas izplatibu ES valstis, 2020. gads
1AZ1/ SméekeSanas
Raditaji IAZI vienkarsota izplatiba
versija
IAZI/ Pirsona korelacijas 1 -0,708"/-0,766™
IAZI vienkarSota koeficients
versija Nozimigums - 0,000
(divpusgjs)
Objektu skaits 28 28
Sméké&sanas Pirsona korelacijas -0,708™/-0,766™ 1
izplatiba koeficients
Nozimigums 0,000 -
(divpusgjs)
Objektu skaits 28 28

Avots: autora aprékini SPSS saskana ar Eurostat, 2022¢ datiem.

ST apgriezta sakariba starp smékésanas izplatibu ES (dala no IAM 3 “Laba veseliba
un labklajiba”) un Ilgtsp&jigas attistibas zalo indeksu un ta vienkarSoto versiju sasniedz
attiecigi —0,708 un —0,766), kas uzskatama par loti stingru (Akoglu, 2018) ar loti liclu
statistisko nozimigumu (p-vértiba = 0,000).

3.5. Dabiska vide (IAM 6 “Tirs tidens un sanitarija”)
Lai noskaidrotu sakaribu starp Ilgtspéjigas attistibas zalo indeksu un dabisko vidi
(konkréti, IAM 6 “Laba veseliba un labklajiba”), ka raditajs izveléts ar $o ilgtsp&jigas

attistibas aspektu saistits faktors “Paklautiba apSaubamas kvalitates dzerama wdens
raditajiem riskiem, iedzivotaju %” (skat. 12. tabulu). Kopuma IAM 6 paredzgts, lai lidz
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2030. gadam nodrosinatu tdens pieejamibu un ilgtsp&jigu parvaldibu un sanitaciju
visiem cilvékiem (United Nations, 2015b).

Eiropas konteksta IAM 6 izvirziSana atkartoti apliecina universalas un vienlidzigas
drosa dzerama udens, sanitarijas un higiénas piekliistamibas nozimigumu, ka ar1
apnemsanos stiprinat ilgtsp&igu un integrétu tdens resursu parvaldibu (European
Commission, 2022c). Lai noskaidrotu, vai pastav sakariba starp IAZl un paklautibu
apSaubamas kvalitates dzerama udens raditiem riskiem ES wvalstis, tika veikta
korelacijas analize, izmantojot Pirsona korelacijas koeficientu. Analizes rezultati
apkopoti 12. tabula

12. tabula
Sakariba starp Ilgtspejigas attistibas zalo indeksu
un paklautibu apsaubamas kvalitates dzerama iidens raditiem riskiem ES valstis,

2020. gads
1AZ1/ Paklautiba
Raditaji IAZI vienkarsota apSaubamas
versija kvalitates dzerama
udens raditiem
riskiem,
iedzivotu skaita %
IAZI/ Pirsona korelacijas 1 -0,577"/-0,689™
IAZI vienkarSota koeficients
versija Nozimigums - 0,001
(divpusgjs)
Objektu skaits 28 28
Paklautiba Pirsona korelacijas -0,577"/-0,689" 1
apSaubamas koeficients
kvalitates dzerama | Nozimigums 0,001 -
udens raditiem (divpusgjs)
riskiem, Objektu skaits 28 28
iedzivotu skaita %

Avots: autora aprékini SPSS saskana ar European Commission, 2022¢ datiem.

Ka izriet no tabulas datiem, starp paklautibu apSaubamas kvalitates dzerama Gidens
raditiem riskiem un Ilgtsp€jigas attistibas zalo indeksu, ka arT ta vienkarSoto versiju
pastavosa sakariba ES valstls sasniedz attiecigi —0,577/-0,689, kas uzskatama par
stingru (Akoglu, 2018)

50



3.6. Ilgtspéjigas attistibas zalais indekss un IKP uz vienu iedzivotaju:
kuram ir ciesaka sakariba ar IAM sasniegSanu?

Ta ka viens no 1AZIl izstradasanas mérkiem bija atrast raditaju, kur§ pasreiz&jai
ilgtsp&jigas attistibas paradigmai atbilst labak neka tradicionalie raditaji (Hak et al.,
2016), lickas svarigi jauno Indeksu salidzinat ar tadu tradicionalu raditaju ka IKP uz
vienu iedzivotaju — salidzinot to sakaribu ar IAM progresu ES.

13. tabula

Sakariba starp Ilgtspejigas attistibas meérkiem
un IKP uz vienu iedzivotaju, IAZI un ta vienkarsoto versiju, 2020. gads

IAM / 1AM 4 1AM 9 1AM 16 IAM 3 IAM 6
Raditajs, Kvalita | RaZoSana, Miers, Laba Tirs iidens
indekss -tiva inovacijas taisnigums veseliba un un
izglittba | uninfra- un laba labklajiba sanitarija
struktiira parvaldiba
IKP uz vienu 0,547** 0,522** 0,593** 0,528** 0,585**
iedzivotaju
1AZ1 / 0,802** 0,790** 0,668** 0,708** 0,577**
Jav4| 0,766**
vienkar$ota 0,850** 0,835** 0,723** 0,689**
versija

Avots: autora aprékini SPSS saskana ar statistikas datiem.

Visiem analizétajiem IAM konstat&ta stingraka sakariba ar |AZI vienkar$oto versiju
neka ar IKP uz vienu iedzivotaju, kurs ietver tikai ekonomikas datus. Tadgjadi IAZI un
ta vienkarsota versija ir piemérotaki virzibas uz IAM sasniegSanu mérisanai Eiropa
neka tradicionalie raditaji.
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NOBEIGUMS
Galvenie secinajumi

1. Zinatniskaja literatoira par zalo ekonomiku tiek uzsverts §1 fenomena nozimigums un
pozitiva ietekmi uz ilgtspgjigu attistibu. Ta izcel konkrétas problémas saistiba ar zalas
ekonomikas attistibu, ka ar1 piedava risinajumus. Lai izpétitu zalo ekonomiku
zinatniskaja literattira tiek izmantota daudzdimensionala starpdisciplinara pieeja un tiek
nodro$inats vélamais pamats §1 virziena talakai izpétei.

2. Nepietiek petijumu par zalas ekonomikas izvertesanu ilgtsp&jigas attistibas konteksta
ES nacionala un regionala limeni. Tadél bija javeic sistémisks pétijums, kura tiktu
apkopoti visi §T fenomena aspekti, ka arT izstradats sintétiskais indekss, kas sniegtu
iespgju veikt zalas ekonomikas daudzdimensionalo analizi ilgtspgjigas attistibas
konteksta.

3. Promocijas darba tiek ierosinats izmantot autora izstradato lgtspgjigas attistibas zalo
indeksu (IAZI), kas balstas pieckarsas spirales modeli. Sis modelis sastav no piecam
apakSsistémam: izglitibas, ekonomikas, politikas, sabiedribas un vides. Ipaia uzmaniba
tiek versta izglitibas apakssistémai, jo tas ieklauSana ir metodologiski inovativa
salidzingjuma ar citiem pétijuma analiz€tajiem indeksiem un lauj veikt zalas
ekonomikas starpdisciplinaro analizi ilgtspgjigas attistibas konteksta.

4. Ta ka pieckarsas spirales struktiira ir aprakstita literatiira un tas piecu faktoru sisteéma
pastav a priori, Ilgtsp&jigas attistibas zala indeksa kvantitativai noteikSanai tika
izveidots aprékinamo raditaju saraksts, pamatojoties uz $adiem kriterijiem: uzticamiba
un droSums, relevance, kvalitate, istenoSanas iespgjas, atskirigums, pieejamiba. Turklat
prioritate tika pieskirta tiem raditdjiem, kurus jau izmanto zinatnieki un institiicijas,
aprobgjot tos starptautiskas zinatniskas konferencés un publikacijas recenzgjamajos
zinatniskajos Zurnalos, ka arT tiem raditajiem, kurus izmanto starptautiskas
organizacijas un institiicijas, parbaudot zalas ekonomikas izverté€sanas metodes,
pieméram, Apvienoto Naciju Organizacija, Apvienoto Naciju Organizacijas Vides
programma, Eiropas Vides agentara, Ekonomiskas sadarbibas un attistibas organizacija,
un Kkuri ir savietojami ar jau eso$ajiem progresa zinojumiem, standartiem un mérkiem,
pieméram, Apvienoto Naciju Organizacijas izstradatajiem Ilgtsp&jigas attistibas
mérkiem.

5. Autora veiktie aprékini lava noteikt statistiskas vértibas visam IAZI apakssistémam,
ka arT Ilgtspgjigas attistibas zalajam indeksam kopuma katrai Eiropas Savienibas valstij
visos pétljuma posmos: no 2017. gada lidz 2018. gadam, 2019. gada un 2020. gada.
Pettjuma rezultata ES valstis (ieskaitot AK) tika sadalitas divos homoggénos klasteros
péc to zalas ekonomikas stavokla ilgtsp&jigas attistibas konteksta (IAZI izmérits): 1.
klasteris — valstis ar labaku stavokli un 2. Klasteris — pargjas valstis. Sis sadalfjums, kas
ir balstits datos par laika posmu no 2017. gada Iidz 2020. gadam, paradija absoldtos
liderus (Zviedrija, Apvienota Karaliste, Vacija, Danija, Somija, Niderlande, Francija)
un atpalicgjus (Polija, Bulgarija, Kipra, Ungarija, Rumanija) zalas ekonomikas stavokla
zina ilgtsp&jigas attistibas konteksta.
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6. Visos pétijuma posmos spécigakais klasteru diferencétajs bija izglitibas apakssistéma
(1), sabiedribas apakssisteéma (2) un politikas apakssistéma (3), savukart ekonomikas
apakssistémai (4) un vides apakssistémai (5) bija zemakais diferencgjosais nozimigums
ES wvalstu klasterizeéSanas zina atbilstosi zalas ekonomikas stavoklim ilgtspgjigas
attistibas konteksta. Tai pasa laika no visu trTs p&tijuma posmu rezultatiem ir skaidrs,
ka ekonomikas nozimigums ES valstu sadaliSana klasteros samazinas, savukart
akadémiskas vides faktoram ir liels diferencgjoSais nozimigums ES valstu klasteriem.
Vienlaikus tika konstatéts, ka zalas ekonomikas stavoklim ilgtsp&jigas attistibas
konteksta vides apakssistémai pasai par sevi nekad nav bijis diferencgjoss nozimigums
valstu klasterizacijas procesa.
7. Ekonomikas apakSsisttmai nav liela diferencgjosa nozimiguma ES valstu
klasterizesana pec zalas ekonomikas stavokla ilgtsp&jigas attistibas konteksta. Sads
secinajums dazam valstim nelauj atsaukties uz ta dévéto SkelSanos starp Centraleiropu
/ Austrumeiropu un Rietumeiropu, ka ari uz izteiktu plaisu starp ziemeliem un
dienvidiem, saskana ar kuru jaunajam ES dalibvalstim zema ekonomiskas attistibas
limena d&] nav nepiecieSamo resursu, lai sekmétu zalo ekonomiku. Tiesi otradi: analizes
rezultati ar llgtspgjigas attistibas zala indeksa palidzibu liecina, ka visas valstis var
uzlabot savu zalas ekonomikas stavokli ilgtsp&jigas attistibas konteksta, ipasu uzmanibu
veltot izglitibai, sabiedribai un politikai.
8. Laika posma no 2017. gada Iidz 2020. gadam ES valstis tika novérots konvergences
process Ilgtsp&jibas attistibas zalajam indeksa zina. To var attiecinat uz konvergenci
sabiedribas apakssistéma, savukart izglitibas un ekonomikas apakssistéma variacijas
koeficienti palika gandriz nemainigi.
9. Tika nov@rots konvergences process Ilgtsp&jibas attistibas zalajam indeksa zina
ES valstu 1. klastera (ar labaku zalas ekonomikas stavokli ilgtsp&jigas attistibas
konteksta) ietvaros. To var attiecinat uz konvergences procesu ekonomikas un
sabiedribas apakssistéma. Tai pasa laika izglitibas apakssistéma vérojams divergences
process, kas skaidrojams ar to, ka valstim ar labaku situaciju pétniecibas joma (AK,
Vacija, Francija) izdevas saglabat Iideru pozicijas un pat uzlabot savu t¢lu salidzinajuma
ar zemaku akadémisko rezultatu valstim (Irija, Luksemburga, Igaunija), kurim
vajadz@tu pievérst uzmanibu izglitibas apakssistémai. ES valstu 2. klaster tika novérota
o-divergence ekonomikas apakssistéma.
10. Daudzkolinearitates analize lava definét atbilstosakos raditajus katra no Ilgtspgjigas
attistibas zala indeksa apaksSsisttmam un izveidot ta vienkarSoto versiju, kura visas
piecas apak$sistemas ieklauti 15 raditaji (3 raditaji katra no piecam apakssistémam),
pilno Ilgtspgjigas attistibas zala indeksa 50 raditaju vieta.
11. Izmantojot korelacijas analizi, noteikta 1AZI sakariba ar izglitibas, ekonomikas,
politikas, sabiedribas un vides jomam, ko parstav attiecigie IAM (IAM 4 “Kvalitativa
izglitiba”, ITAM 9 “RazoSana, inovacijas un infrastruktiira”, [AM 16 “Miers, taisnigums
un laba parvaldiba”, IAM 3 “Laba veseliba un labklajiba”, IAM 6 “Tirs Gidens un
sanitarija”). Spécigaka sakariba bija starp Ilgtsp&jigas attistibas zalo indeksu un
izglitibas jomu (IAM 4 “Kvalitativa izglitiba”), savukart vajaka — starp IAZI un
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dabiskas vides jomu (IAM 6 “Tirs Gidens un sanitarija”). Tas nozimé, ka ES valstim,
kuras uzsver zalas izglitibas veicinasanu, ir vislielakas izredzes uz labaku zalas
ekonomikas stavokli ilgtsp&jigas attistibas konteksta, savukart situacijai dabiskas vides
joma ir salidzinosi vajaka ietekme. Un otradi, ES valstis ar augstakiem raditajiem zalas
ekonomikas stavokla ilgtsp€jigas attistibas konteksta demonstre visstraujako virzibu uz
[IAM 4 “Kvalitativa izglitiba” sasniegS§anu un mérenaku virzibu uz IAM 6 “Tirs Gidens
un sanitarija” sasniegsanu.

12. Empiriski tika pieradits, ka jaunizstradatajam IlgtspEjigas attistibas zalajam
indeksam un ta vienkarSotajai versijai ir cieSaka sakariba ar IAM sasnieg8anu, neka
parastiem raditajiem (pieméram, IKP uz vienu iedzivotaju). To var saistit ar faktu, ka
IAZI ietver vairakas apakssistémas, proti, izglitibas, ekonomikas, politikas, sabiedribas
un vides, tad¢jadi tas ir atbilstosaks ilgtsp&jigas attistibas kontekstam.

13. Promocijas darba hipotéze ir pieradita, izmantojot ta ictvaros izstradato Ilgtsp&jigas
attisttbas zalo indeksu. Daudzdimensionala zala ekonomiska attistiba veicina
llgtsp&jigas attistibas mérku sasniegsanu Eiropas Savienibas valstis. Sads stimulacijas
efekts jo Tpasi paradas sakariba starp Ilgtsp&jigas attistibas zalo indeksu (atspogulojot
zalas ekonomikas stavokli ilgtspgjigas attistibas konteksta), ta vienkarsoto versiju un
IAM 4 “Kvalitativa izglitiba” (korelacijas koeficienti attiecigi 0,802 un 0,850), IAM 9
“Razosana, inovacijas un infrastrukttira” (korelacijas koeficienti attiecigi 0,790 un
0,835), IAM 3 “Laba veseliba un labklajiba” (korelacijas koeficienti attiecigi 0,708 un
0,766), IAM 16 “Miers, taisnigums un laba parvaldiba” (korelacijas koeficienti attiecigi
0,668 un 0,723) un IAM 6 “Tirs Gidens un sanitarija” (korelacijas koeficienti attiecigi
0,577 un 0,689). Tai pasa laika ES valstis vérojams Joti atskirigs zalas ekonomikas
stavoklis ilgtspgjigas attistibas konteksta, ipa$i izglitibas, sabiedribas un politikas
apaks$sistéma, un tas ir lielakais aktualais izaicindjums “zalajiem” ekonomistiem,
sociologiem, filosofiem un Eiropas Savienibas politikas veidotajiem.

Diskusija

Diskusijas apak$nodala Skiet svarigi salidzinat promocijas darba izstradato
Ilgtspgjigas attistibas zalo indeksu ar zinatniskaja kopiena izveidoto lidzigu integralo
modelu rezultatiem. Piemé&ram, Vides veiktsp&jas indekss (VVI), kas izstradats
2020. gada, un sniedz empiriskajos datos balstitu kopsavilkumu par ilgtspg&jibas stavokli
visa pasaulé. Izmantojot 32 veiktspg&jas raditajus 11 problému kategorijas, VVI sarindo
180 valstis p&c vides veselibas un ekosistému dzivotsp&jas (Morse, 2018). ST modela
analize liecina, ka taja tiek uzsverti tadi faktori ka gaisa kvalitate, sanitarija un
dzeramais @idens, smagie metali, atkritumu apsaimniekoSana, biologiska dazadiba un
dzivotne, ekosistému pakalpojumi, zvejnieciba, klimata parmainas, piesarnojuma
emisijas, lauksaimnieciba un tidens resursi.

Pielietojot to paSu pieeju $aja promocijas darba, bitu jaatzimg, ka VVI lielu
uzmanibu pievers tadam apakssisttmam ka ekonomika (atkritumu apsaimniekosana,
klimata parmainas, piesarnojuma emisijas, lauksaimnieciba), sabiedriba (sanitarija un
dzeramais tidens) un dabiska vide (gaisa kvalitate, biologiska daudzveidiba un dzivotne,
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ekosisteému pakalpojumi, zvejnieciba, tidens resursi), tai pasa laika, nenemot vera tadus
komponentus ka izglitiba un politika, kas atspogulota Ilgtsp&jigas attistibas zalaja
indeksa.

Zalas ekonomikas izvizverteSanai tiek plasi izmantoti ar7 citi integralie raditaji.
Zalas ekonomikas stavokla novert€jumu méginajusi veikt vairaki pétnieki un
institiicijas. Pieméram, A. Kastelans izmantoja 33 atlasttus zalas ekonomikas raditajus
(Kasztelan, 2017b), pamatojoties uz ESAO metodologiju un datubazi. Tika korigéti
diagnosticgjosie mainigie, kas nosaka zalas izaugsmes limeni atseviskam valstim,
meginot izpildit tris kritérijus: p&c butibas, formalo un statistisko. Balstoties iegiitajos
rezultatos, A, Kastelans secina, ka zala izaugsme var atrisinat ekonomikas un vides
problémas un radit jaunus avotus ilgtsp&jigai attistibai (Kasztelan, 2017b), tomér tas
[zalas izaugsmes] limenis ESAO valstis joprojam ir nepietickams (turpat). A. Kastelans
sava pétijuma (Kasztelan, 2018) izpétijis zalas izaugsmes Iimeni 28 ES valstis,
izmantojot tas paSas metodes, ko $T promocijas darba autors, un noteica Cetras valstu
grupas: Zviedrija (0,6477) ir lidere (Saja zina A. Kastelana pétijuma rezultati ir lidzigi
§T pétfjuma rezultatiem), kam seko valstis no otras grupas (un $aja zina rezultati
atSkiras): Horvatija (0,5668), Latvija (0,5447), Austrija (0,5399), Somija (0,5383),
Niderlande (0,5249), Slovénija (0,4925), Danija (0,4874), Ungarija (0,4808), Belgija
(0,4777), Italija (0,4722), Apvienota Karaliste (0,4666). Tresaja grupa ietilpst Slovakija
(0,4647), Lietuva (0,4589), Cehija (0,4570), Luksemburga (0,4538), Vacija (0,4521),
Portugale (0,4469), Spanija (0,4461), Polija (0,4406), Francija (0,4336), Irija (0,4100),
Igaunija (0,4038) un Rumanija (0,4015). Ceturtas grupas valstis — Griekija (0,3913),
Malta (0,3865), Bulgarija (0,3755) un Kipra (0,3614) — atrodas saraksta lejasgala.

Tadgjadi A. Kastelans (2018) sadalija ES valstis Cetras grupas, pretgji $aja
promocijas darba — divas grupas. Biitu jaatzimg, ka ESAO metodologija (Organisation
for Economic Co-operation and Development (OECD), 2017a), ko zinatnieks izmantoja
par pamatu savam pétijumam, ignor€ izglitibas jomu, savukart $aja promocijas darba tai
ir butiska nozime.

ST promocijas darba rezultatus un metodologiju var salidzinat arT ar Ekoinovaciju
indeksu, kura mérkis ir aptvert dazadus ekoinovaciju aspektus, izmantojot 16 raditajus,
kas sagrupéti piecas dimensijas: ieguldfjumi ekoinovacijas, ekoinovaciju Tstenosana,
ekoinovaciju rezultati, resursu produktivitate un sociali ekonomiskie rezultati (Spaini et
al., 2018). ST indeksa Iideri: Luksemburga (138 punkti), Vacija (137 punkti), Zviedrija
(132 punkti), Somija (121 punkts), Austrija (119) un Danija (115). Sliktakie raditaji ir
Kiprai (45), Bulgarijai (50), Polijai (59), Maltai (59) un Rumanijai (66). Sie rezultati ar
daziem izn@émumiem (piem&ram, Luksemburgu) sakrit ar §T promocijas darba veikta
pétijuma rezultatiem. Tai pa$a laika atskirigas metodologijas var radit atSkiribas
rezultatos, jo Ekoinovaciju indekss mazak pievér§ uzmanibu vides un politiskajiem
jautajumiem, galvenokart koncentrgjoties uz ekonomiku.

Lidz ar to Saja promocijas darba un citos pétijumos piedavatajos zalas ekonomikas
stavokla novert&jumos ir gan lidzibas, gan atSkiribas, kuras var ietekmét izp&tes laika
periods un metodologija, pétamas valstis un izvelétie raditaji. Raditaju piecjas galvenie
izaicindjumi ietver arT datu pieejamibu, pareizu lidzsvaru starp dazadu raditaju atlases
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kritérijiem, sisteémisku izpratni par sakaribam starp raditajiem un to izmantoSanas
kontekstu.

Interesanti, ka privataja sektora jau sen ir méginats izveidot vienotu sisteému, lai
noveértetu situaciju ilgtsp&jigas attistibas un korporativas socialas atbildibas zina,
pieméram, Globala zinosanas iniciativa (GZI). Ta izveidota ka visparpienemta struktiira
zinosanai par organizacijas ekonomiskajiem, vides un socialajiem raditajiem tada
formata, kas atspogulo finanSu parskatus un rada parredzamibu (Wilburn K.,
Wilburn R., 2013). Vieniga at$kiriba ir taja, ka ta ir paredz&ta uznémumiem (jebkura
lieluma), ka arT bezpelnas un valsts organizacijam.

GZI vadlinijas nosaka principus un darbibas raditajus, kurus organizacijas var
izmantot, lai izm&ritu un zinotu par savu stavokli se$as kategorijas: ekonomikas
kategorija ietver ekonomikas raditajus, klatbutni tirgi un netieSo ekonomikas ietekmi;
vides kategorija ietilpst materiali, energija, Gidens, biologiska dazadiba, emisijas,
notekiideni un atkritumi, produkti un pakalpojumi, atbilstiba, transports; Sociala
kategorija ietver ilgtsp&jibu un organizacijas ietekmi uz socialajam sistémam, kuras ta
darbojas, ka arT darba praksi un cilvektiesibas, kuru pamata ir starptautiski atziti
vispargji standarti, piem&ram, Apvienoto Naciju Organizacijas Vispargja cilvektiesibu
deklaracija un tas protokoli; cilvektiesibu kategorija ietilpst investiciju un iepirkumu
prakse, diskriminacija prombiitne, biedrosanas briviba un darba kopliguma slégsana,
bérnu darba likvidésana, piespiedu un obligata darba noversana, pretenziju un stidzibu
prakse, dro§ibas prakse un pirmiedzivotaju tiesibas; societala kategorija attiecas uz
sabiedribu, korupciju, sabiedrisko kartibu, pretkonkurences ricibu un atbilstibu;
produktu drosibas kategorija ietilpst klientu veseliba un drosiba, produktu un
pakalpojumu markéSana, sazina tirgvedibas ietvaros, klientu privatums un atbilstiba
(Global Reporting Initiative, 2021).

Kopuma biitu jaatzimé, ka, izmantojot autora izstradato llgtspgjigas attistibas zalo
indeksu, tika noskaidrots, ka Zviedrija ir valsts ar TAZI visaugstako punktu skaitu.
Lideru vidii arT Somija, Danija un Niderlande. Saja zina rezultati ir loti tuvi tiem, ko
ieguva A. Kastelans (Kazstelan, 2018). Vairakos citos pétijjumos ari tika ieguti
salidzinosi zemie zalas ekonomikas stavokla vertgjumi ilgtsp&jigas attistibas konteksta
dazas valstis, tostarp Polija, Bulgarija, Kipra, Ungarija un Rumanija, (Spaini et al.,
2018; Kazstelan, 2018).

Tai pasa laika pastav atSkiribas citu valstu pozicijas, ko var saistit ar dazadiem laika
posmiem un metodologiju, jo A. Kastelans izmantoja ESAO metodologiju, kura netiek
nemta véra izglitibas joma, savukart $aja promocijas darba tai ir butiska nozime. Tas
attiecas arT uz B. Rizevskas pétijumu (Ryszawska, 2015), kura ar netika pietiekami
pievérsta uzmaniba izglitibas jomai. Kas attiecas uz Ekoinovaciju indeksu (Spaini et al.,
2018), kas sastav no 16 raditajiem, taja vairak uzmanibas tiek versts ekonomikai,
atstajot novarta vides un politikas jautajumus.

AtSkirigi rezultati varétu rasties ar1 raditaju pieejas galveno izaicinajumu del, kas ir
datu pieejamiba, optimals Iidzsvars starp dazadiem raditaju atlases krit€rijiem,
sisteémiska izpratne par sakaribam starp raditajiem un to izmantoSanas kontekstu.
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Galvenas atSkiribas $T pétijuma ietvaros divu klasteru sadalijuma tika noverotas
izglitibas apakssistéma, kam sekoja attiecigi politikas, sabiedribas, ekonomikas un
vides apakdsistéma. Saja pétijuma tika noteiktas ari uzlabojumu iespgjas visam ES
valstim attieciba uz [AZI piecam apakssistémam, kas var atbalstit lEemumu pienemsanu
par stratégijam un darbibas prioritatém. Tas ir Tpasi svarigi, jo Ilgtsp&jigas attistibas
zalais indekss nodrosina raditaju kopumu ar kvalitativiem, pieejamiem un savlaicigi
ieglitiem datiem no oficialiem statistikas avotiem, kas var mazinat nenoteiktibu lémumu
pienemsana. Turklat Indekss ir saistits ar ANO izstradatajiem Ilgtsp&jigas attistibas
mérkiem, kas padara to piemérotu, lai izprastu galvenos ilgtsp€jigas attistibas
virzitajspekus. Péc autora domam, IAZI un ta apakssistému sakaribu analizei ar visiem
llgtsp&jigas attistibas mérkiem (17) jaklGst par turpmako p&tijumu priekSmetu, jo $1
pétijuma ietvaros tika noteikta sakariba starp IAZI un tikai pieciem IAM.

Problémas un to iesp&jamie risinajumi

ST promocijas darba gaita autors noteica dazas probleémas, kuru batiba pamato
nepiecieSamibu tas sadalit divas grupas — pétniecibas problémas un ekonomikas
problémas.

1. PROBLEMA: Lémumu pienéméji, valsts institiicijas, akademiska kopiena
neizmanto vienotus visaptveroSos indeksus valsts vai regionu sasniegumu izvertéanai
zalas ekonomikas joma.

Iespéjamais risinajums: seminaru un darba grupu, zinatnisko konferencu
organizéSana nacionalaja un globalaja Iimeni augstakas izglitibas iestadem,
zinatniekiem, lémumu pienémg&jiem ar mérki apspriest dazadus zalas ekonomikas
modelus un progresa zinojumus. Veicinat [lgtspg&jigas attTstibas zala indeksa ka vienota
modela izmantoSanu valsts institiicijas, valdibas agenttras, domnicas u.c.

2. PROBLEMA: Zinatnieki un starptautiskas institiicijas pielieto dazadas pieejas
zalas ekonomikas konceptualizacijai, kas ietver dazadas terminu definicijas, atSkiribas
metodologija u.tml. Jabat vienotai zalas ekonomikas progresa rezultatu novértésanas
sistémai, ko var izmantot ka etalonu vai mérauklu gan valdibas, gan privatas
struktarvienibas, — neskatoties uz to, ka dazos gadijumos $adu dazadibu var uzskatit par
pozitivu fenomenu.

Iespéjamais risinajums: vispargjs etalons attieciba uz zalo ekonomiku var tikt
izstradats sadarbiba ar zinatniekiem, lémumu pienéméjiem, uznémejiem starptautisko
organizaciju ietvaros, pieméram, ESAO. Ka iepriek§ minéts, $aja zina iestade jau ir
sasniegusi ieveérojamu progresu, lai gan tas piedavataja metodologija, ka noradits $aja
promocijas darba, triikst izglitibas faktoru analizes (promocijas darba pieradits, ka §is
faktors ir loti nozimigs ES valstu zalas ekonomikas stavoklim ilgtsp&jigai attistibas
konteksta). Tadgjadi ir jauzlabo ESAO metodologija.
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3. PROBLEMA: Nepieciesamo datu nepieejamiba zinatniekiem, lémumu
pienémé&jiem un uznémegjiem. Lai miusdiends sapemtu informaciju par valsts
sasniegumiem zalas ekonomikas joma, jaizskata dazadi zinojumi, kas sniedz dazadas
metodologijas un raditajus.

Iesp€&jamais risinajums: nepiecieSama vienota pieeja, detalizéta “zala” datubaze
var tikt publicgta to specializ&to organizaciju timekla vietng, kas to ieviesusi (piemeram,
ESAO). Savukart Ilgtspgjigas attistibas zalais indekss, nemot véra ta prognostisko
potencialu, kas noteikts §1 promocijas darba 3. dala, var palidzét ekonomikas
dalibniekiem pienemt lémumus saistiba ar uznémgjdarbibas perspektivam. Piemeram,
ieverojot 3.2.nodala skaidroto pieeju (IAZl korelacija ar elektroauto pardosanas
apjomu), uznémuma Tesla vaditaji var izlemt, vai ir sapratigi paplasinat darbibu
konkrétas ES valsts tirgi.

4. PROBLEMA: Zalas ekonomikas attiecigas statistikas nepietickamiba.

Iesp€jamais risinajums: ciesakas sadarbibas veicinaSana starp zinatnieku
kopienu, valdibam un uznémumiem, lai iegtitu atbilstosu statistiku par zalo ekonomiku.
Jo 1pasi katra valsts var izmantot vienotu datubazi, kura tiek apkopota un automatiski
apstradata visa no iesaistitajam pusém sanemta neklasificéta informacija. Tada pati
sistéma var pastavét regionala limeni (ES) un globala méroga. llgtsp&jigas attistibas
zalais indekss ir regulari jaatjaunina un jauzlabo. To var izdarit, izmantojot maksligo
intelektu (MI), kas automatiski seko I1dzi jauniem zinojumiem, raditaju izmainam, un
$adi atjauninatu Indeksu, lai Iémumu pienemsanai politikiem un uznéméjiem vienmer
biitu pieejama aktualaka informacija.

Nosléeguma piezimes

1. Sis promocijas darbs veltits svarigam zalas ekonomikas jautajumam, kas, nemot véra
miisdienu tendences un regul&jumu, ir atzits par biitisku turpmakai ilgtspgjigai attistibai.
2. Promocijas darba ietvaros pétamais jautajums ir nozimigs gan Eiropas Savienibai
kopuma, jo par prioritati izvirzita zala attistiba saskana ar Eiropas zalo kursu, gan ar1
dalibvalstim, kuram nakotn& naktos ievérot $o zalo regionalo kursu.

3. Saja promocijas darba iegiitie rezultati sniedz ne tikai jaunas zinasanas par zalas
ekonomiskas attistibas procesu, bet ari integré teorétisko un metodisko pieeju zalas
ekonomikas fenomenam, piedavajot jaunizstradatu Ilgtspgjigas attistibas zalo indeksu,
kas Iidz $im netika izmantots Latvijas un Eiropas zinatn€ un prakse.

4. Eiropa kopuma un jo 1pasi ES valstis arvien lielaka uzmaniba tiek pieversta zalas
attistibas veicinasanas nepiecieSamibai, Tpasu uzmanibu pieverSot ekonomikas (videi
draudzigu nozaru stimul&$ana) un politikas (vides nodoklu un noteikumu ievieSana, kas
koordiné darbu regionala un starptautiska ITmenT) jautajumiem. Tai pasa laika $is
promocijas darbs sniedz plasaku pieeju zalajai attistibai: neignorgjot nozimigas
ekonomikas un politikas apakSsist€mas, nemtas véra arl tadas apakSsisteémas ka
izglitiba, sabiedriba un vide. Visas §Ts apaks$sist€mas ir integrétas, un piecu faktoru
pieeja ir kluvusi par pamatu Ilgtspgjigas attistibas zalajam indeksam, kas izstradats §1
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promocijas darba ietvaros. Sis instruments ir lavis izpétit ES valstu progresu zalas
ekonomikas virziena, un sagrupét tas atbilstosi zalas ekonomikas stavoklim ilgtsp&jigas
attistibas konteksta.

5. Novértgjot dazadu valstu veikumu 8$aja virziena, tika pieradits, ka Ilgtsp&jigas
atfistibas zalais indekss ir izmantojams zalas ekonomikas analizei. Turklat, nosakot
Indeksa sakaribu ar noteiktiem llgtsp&jigas attistibas mérkiem, jo ipasi IAM 3 “Laba
veseliba un labklajiba”, IAM 4 “Kvalitativa izglitiba”, IAM 6 “Tirs Gidens un sanitarija”,
IAM 9 “RaZoSana, inovacijas un infrastrukttira”, IAM 16 “Miers, taisnigums un laba
parvaldiba”, pétijums padzilinaja diskusiju saistiba ar zalo ekonomiku.

6. Promocijas darba tika izmantots $ads logiskais virziens: 1) pirmaja dala zalas
ekonomikas empiriskajai analizei tiek sniegta teorétiska, metodologiska un
terminologiska baze, veidojot pamatu attiecigaja literatira atrodamo galveno ideju
praktiskai istenoSanai. Taja tick akcentéta arT metodologija, veikta eso$o “zalo” terminu
definiciju satura analize un ierosinata jauna zalas ekonomikas definicija, kas raksturo
llgtspgjigas attistibas zalo indeksu un pamato ta pielietojumu. Detaliz&ti tiek aprakstits
llgtspgjigas atfistibas zalais indekss un noteikti galvenie raditaji ta aprékinasanai;
2) otraja dala tiek realiz€ta pétijuma empiriska puse, ievieSot teorétiskos principus no
pirmas dalas un aprékinot Ilgtsp&jigas attistibas zalo indeksu visam ES valstim, sadalot
tas klasteros un identific&jot konvergences un divergences procesus zalas ekonomikas
stavokli ilgtsp&jigas atfistibas konteksta; 3) tre$aja dala tika noteikta jaunizveidota
Indeksa sakariba ar dazu llgtspgjigas attistibas mérku sasniegSanu ES valsts.

7. Izmantojot ES valstu empiriskos datus par laika posmu no 2017. gada lidz
2020. gadam, promocijas darba uzdevumi ir izpilditi, merkis ir sasniegts un hipotéze ir
pieradita. Ka teorétisks ieguldijums, p&tijums virzija zinaSanu robezu, samazinot
noteikto plaisu un taja pasa laika veicinot ilgtsp&jigas attistibas un zalas ekonomikas
analizi ar jaunizstradato Indeksu. K& praktisks ieguldijums, pétijums piedava
instrumentu valdibam, sabiedribai, akadémiskajam aprindam un uzp&mgjiem, ar ko
méerit valsts zalas ekonomikas stavokli ilgtsp&jigas attistibas konteksta, ka arT noteikt
vajas vietas un veicinat [AM sistémisku redzgjumu.

8. Promocijas darbs ir inovativs un noderigs dazadam ieinteresétajam pusém. P&tijums
paver jaunas pétniecibas iespgjas attieciba uz Ilgtspgjigas attistibas zala indeksa
nakotnes pielietojamibu daudzdimensionalas zalas ekonomiskas attistibas jautajumos
ne tikai ES valstis, bet arT globali.
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INTRODUCTION

Relevance of the research topic. Nowadays the world in general and Europe in
particular experience a strong push to develop and adopt green technologies that could
reduce damage caused by human activities to environment and ultimately limit future
temperature increases. Since one of the main goals of green economy is reducing
environmental risks and ecological scarcities (United Nations Environment Programme
(UNEP), 2011), the history of this topic is closely connected with the climate change
problem.

Hence, the background of the issue can be traced back to the second half of the 20™"
century, when the ideas of sustainable development and environmentally oriented
economy started to actively circulate both in the international scientific community and
among policymakers. The entire end of the 20" century and the beginning of the 21
century saw a series of global forums, which polished and refined the paradigm of
sustainable development as the only possible and the main path for the progress of the
entire planetary system. In this respect it seems important to provide a timeline of the
key stages in global climate change decision-making.

A Report of the World Commission on Environment and Development (WCED)
“Our Common Future” (known as Brundtland Report) in 1987 was entirely devoted to
the issues of sustainable development. In June 1988, in order to discuss the dramatic
changes in the atmosphere’s carbon-dioxide level (Lindsey, 2020), a group of
politicians, scientists and environmental activists participated in World Conference on
Changing Atmosphere in Toronto. The forum called for the international community to
reduce carbon-dioxide emissions by 20% by 2005. Moreover, the Intergovernmental
Panel on Climate Change (IPCC) was created. It included researchers from government,
academia, industry and non-governmental organizations.

Still, the concept of sustainable development gained more interest after the Rio de
Janeiro “Earth Summit” (1992), which adopted a model programme for implementing
sustainable development “Agenda 21”. Immediately after the Earth Summit the
principle of sustainable development was commonly adopted by governments and in
many countries it had a significant impact on priority treatment of environmental goals
(Satbyul et al., 2014, as quoted from Kazstelan, 2017a).

Besides that, at the “Earth Summit” the UN’s members agreed on the United Nations
Framework Convention on Climate Change (UNFCCC). They committed themselves
to the “stabilization of greenhouse gas concentrations [...] on a level that would prevent
dangerous anthropogenic interference with the climate system” (United Nations, 1992).
Even though such stabilization implied impressive cuts in emissions, concrete targets
were agreed later in Kyoto, Japan. However, these cuts referred to developed countries
only, which were held (according to Kyoto Protocol) responsible for most of the
emissions (United Nations, 1998).

In 2009, The Copenhagen Climate Change Conference raised climate change policy
to the highest political level ever. Close to 115 world leaders attended the high-level
segment, making it one of the largest gatherings of world leaders ever outside UN
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headquarters in New York, with more than 40000 people representing governments,
non-governmental, intergovernmental, faith-based organizations, media and UN
agencies (Nagel, 2015).

In 2015, the Paris agreement marked the biggest step forward in climate change
prevention since Rio (1992). The main peculiarity of that document was that, at last, a
specific global environmental target was set. Atmospheric greenhouse gas levels were
to be stabilized by 2050 on a level that would see an increase of the average global
temperature over its preindustrial level well below 2°C, aiming at keeping it down
1.5°C. What is more important, the commitment was made both by developed and
developing countries which signed the treaty. Now it is considered to be a crucial
component of the global effort to contain climate change. The Paris deal brings
countries together each year, urges them to coordinate their actions and build resilience,
takes stock of their progress toward the 2015 goals, scrutinizes the provision of financial
assistance and provides a platform for joint engagement (United Nations, 2015a).

The Paris agreement of 2015 required its signatories to develop plans for emissions
reduction, and to stand ready to increase their ambition at another big UN summit
devoted to climate change. These provisions got further impetus at the UNFCCC
meeting in Glasgow, which took place on October 31 — November 12, 2021.

Still, it is not only the international level, which favors green development.
Moreover, with internationally cooperated efforts quite frequently lagging behind, some
regions (the European Union in the first place) try to take a lead, both in regional and
international dimensions, in combating global warming and promoting green growth.
The present PhD thesis concentrates on European experience that may become a
benchmark for countries, regions and the whole world, changing global attitude towards
sustainable development issues.

Such commitment to sustainable development of the EU is understandable: the
European Union is the fourth global producer of greenhouse gas emissions after China,
the US and India (Rivera et al., 2021). At this background the EU leaders have decided
(in the framework of the Paris Agreement mentioned above) to reduce the greenhouse
gases emissions in their countries by at least 40% till 2030 (as compared with 1990),
while also seeking to achieve complete CO; neutrality till 2050.

In line with the latest developments in modern economy and politics this PhD thesis
seeks to broaden existing approaches towards green economy analyzing the
phenomenon with the use of a newly developed model, which would help decision-
makers to create conditions for pioneering innovative technologies, innovative
economic methods and, probably, groundbreaking social ideas connected to green
economy in the context of sustainable development.

Thus, the aim of the PhD thesis is as follows: to analyze green economy in the
context of the European Union’s sustainable development in 2017-2020.

In accordance with the aim, the following objectives have been set:

- to outline the theoretical and methodological aspects of the research of green economy
in the context of sustainable development;
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- to elaborate a new multidimensional index for measuring the performance of green
economy in the context of sustainable development;ver?

- to empirically analyze the performance of green economy in the context of sustainable
development in the EU countries in the period of time from 2017 to 2020;

- to find interrelation between elaborated multidimensional Index and Sustainable
Development Goals progress in the EU countries.

The structure of the PhD thesis is developed in accordance to its aim and objectives
and consists of three sections. The first section of the PhD thesis is a theoretical and
methodological one. It develops theoretical and methodological basis of the research by
summarizing existing scientific literature on the topic to provide terminological and
methodical base for empirical part of the PhD thesis, as well as explains the context of
sustainable development for this study. By analyzing the existing definitions of green
economy and sustainable development context, this section substantiates the need for
creating a new multidimensional Index, namely, the Sustainable Development Green
Index (SDGI), based on the Quintuple Helix Model, and characterizes its structure. It
defines the main subsystems of the Index and assigns relevant indicators to assess them.

Thus, the objective for subsection 1.1 is to review international political and
scientific discourse with regard to sustainable development with the focus on the
European Union experience; to overview the evolution of green economy research in
the context of sustainable development, including the description of the Quintuple Helix
Model; for subsection 1.2 — to perform content analysis of various ‘green’ terms
definitions and outline the main dimensions of green economy in the context of
sustainable development; for subsection 1.3 — to overview existing indexes aimed at
measuring the performance of green economy (with sequential description of their
elaboration), to highlight their strengths and weaknesses, as well as to identify possible
flaws; to substantiate the need to elaborate a new multidimensional Index and put
forward basic requirements for it; for subsection 1.4 — to give description of five
subsystems of the newly elaborated Index and assign relevant indicators to quantify
each of them; to substantiate the use of this or that indicator; for subsection 1.5 — to
disclose the features of calculation of the performance of green economy in the context
of sustainable development in the EU countries on the basis of the newly elaborated
Index (which is proposed to be called the Sustainable Development Green Index,
SDGI).

The second section is mostly empirical, it puts the findings of the first theoretical
and methodological section into practice. It presents the results of calculations and
provides the model for EU countries classification by the performance of green
economy in the context of sustainable development, offering its overall assessment and

3 The term ‘the performance of green economy in the context of sustainable development’ is the
central term of the present PhD thesis; this is elaborated by the author based on the OECD term
‘the performance of green economic development’ from the National Report “Measuring the
Performance of Green Economic Development in the Republic of Moldova” (Organisation for
Economic Co-operation and Development (OECD), 2017a).
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analyzing regional trends. Above all, the priorities of the EU countries with regard to
sustainable development are defined on the basis of the newly elaborated Sustainable
Development Green Index and a simplified version of the SDGI is constructed.

Particularly, the objective for subsection 2.1 — to classify the EU countries by the
performance of green economy in the context of sustainable development and to suggest
their division into clusters; for subsection 2.2 — to identify differences in the
performance of green economy in the context of sustainable development between
clusters of the EU countries; for subsection 2.3 — to analyze trends of the performance
of green economy in the context of sustainable development in the EU countries; for
subsection 2.4 — to create a simplified version of the Sustainable Development Green
Index.

The third section deals with the assessment of interrelation between the Sustainable
Development Green Index and relevant (for its subsystems) Sustainable Development
Goals (SDGs 4, 9, 16, 3, 6 respectively) progress in the EU countries.

Therefore, the objective for subsection 3.1 is to find out the interrelation (by
performing correlation analysis) between the SDGI and SDG 4 (the sphere of
education); for subsection 3.2 — with SDG 12 (the sphere of economy); for subsection
3.3—SDG 16 (the sphere of politics); for subsection 3.4 — SDG 3 (the sphere of society);
for subsection 3.5 — SDG 6 (the sphere of natural environment); for subsection 3.6 — to
compare the SDGI with such conventional metrics as GDP per capita in terms of
interrelation with SDGs progress in the European Union.

The three main sections of this PhD thesis are followed by a concluding part and
discussion based on comparison with other multidimensional models designed to deal
with green economy.

The object of the study: the European Union’s countries (n = 28) in 2017-2020.

The subject of the study: green economy in the context of sustainable development
in the countries and the period of time in focus.

The hypothesis of the PhD thesis is formulated as follows: although the
multidimensional green economic development stimulates a progress towards
Sustainable Development Goals, the EU countries demonstrate very different
performance of green economy in the context of sustainable development.

Theoretical and methodological basis of the research. The theoretical basis of the
PhD thesis rests upon the concept of sustainable development, which is seen as an
objective requirement of nowadays (Tvaronaviciene, 2017). Balanced development
may be considered as part of sustainable development concept; it means a justification
for the balance of common priorities (factors) of development (resource, social,
economic, environmental, legal, cultural, environmental) in a particular organization
and their harmonization with the interests of sectoral, regional and national
development. Focusing on the ideas of the process approach, management of
sustainable development is a set of techniques, methods, and procedures of the targeted
impact that provide a qualitative transformation of the system in the conditions of
evolutionary functioning (Lavrinenko et al., 2019). Within this study, sustainable
development is also seen as a new type of functioning of the production and economic
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system (society, organization, industry, etc.) that enables to ensure strategic
competitiveness over the long term (Kozhevina, 2015).

Within the present PhD thesis, the analysis of sustainable development theories and
related papers / documents focuses on a relatively long period of time starting from
1987, when, after the publication of so called Brundtland Report, the concept of
sustainability started to actively circulate within the scientific community. The ideas of
this document, prepared by The United Nations World Commission on Environment
and Development, not only have not lost their actuality, but gave impetus for
sustainability studies all over the world and in Europe. Particularly, the idea that the
three main pillars of sustainable development include economic growth, environmental
protection and social equality (Brundtland, 1987) is reflected both in many subsequent
papers and the present PhD thesis.

Blueprint for a green economy for the UK’s Department for the Environment by
Pearce et al. (1989) is considered to be another classic work on sustainability,
connecting the capital approach to sustainable development and a green economy.

Since then many scholars have devoted their works to sustainable development
issues. Lele (1991), seeing sustainable development as “development that can be
continued either indefinitely or for the given time period”, also posited that it thrives on
promoting progressive social traditions, customs and political culture.

Gray (2010) also dealt with societal dimension of sustainable development,
highlighting the fact that social sustainability also encompasses many issues such as
human rights, gender equity and equality, public participation and rule of law all of
which promote peace and social stability for sustainable development.

Carayannis and Campbell (2010) suggested to use Quintuple Helix as a framework
for a trans-disciplinary analysis of sustainable development. While Kasztelan (2017a)
focused on providing terminological and relational discourse regarding green growth,
green economy and sustainable development. When defining these terms (closely
connected with the concept of sustainable development) within the present PhD thesis,
the author uses definitions provided by established international organizations (OECD,
ESCAP, European Commission etc.) and respected scholars on this topic (Leal-Millan
et al., Swart, Groot and others). At the same time, having performed a content analysis
of existing definitions, the author develops his own definition of green economy, which
serves the objectives of the present study.

To assess and investigate such progressive kind of economy a comprehensive
innovative analutical model, which would embrace all the aspects of the phenomenon,
is needed. The results of the abovementioned content analysis have predetermined the
central idea of this research, which suggests using the so-called helix model as a basis.
However, there are several models of this type that circulate in scientific circles —
namely, Triple, Quadruple and Quintuple Helix, proposed by different authors
(Etzkowitz, Leydesdorff, 2000; Carayannis, Campbell, 2009, 2010, 2011; Barth, 2011).
While the Triple Helix innovation model focuses on university-industry-government
relations ([Jexwuna, Kucenesa, 2008), the Quadruple Helix embeds the Triple Helix by
adding as a fourth helix the ‘media-based and culture-based public’ and ‘civil society’.
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It has to be mentioned that the model of Triple Helix is very close to ESG pattern

trending nowadays (which combines the spheres of environment, society and

governance). Finally, the Quintuple Helix Model (also known as Quintuple Helix

Innovation Model — Barcellos-Paula et al., 2021) contextualizes the Quadruple Helix by

additionally adding the helix (and perspective) of the ‘natural environments of society’

(Carayannis et al., 2012). As Carayannis et al. (2012) put it, “the Quintuple Helix

represents a suitable model in theory and practice offered to society to understand the

link between knowledge and innovation, in order to promote a lasting development”.
The methodological basis of the present PhD thesis includes the following

methods:

1. Monographic method, logical constructive method (logical analysis and synthesis,

scientific induction and deduction method):

1.1 logical analysis and synthesis of conceptual essence of green economy;

1.2 systematization of theoretical directions of green economy research;

1.4 content analysis of various ‘green’ terms definitions;

1.4 working out a new definition of the term ‘green economy’ in line with the aim and

objectives of the present study;

1.5 research of theoretical guidelines and assessment of green economy influence on

economic growth, different social and political events;

1.6 research of the EU strategies and planning documents related to sustainable

development;

1.7 theoretical analysis of relevant scientific literature, as well as comprehensive set of

available statistical data which comprised the empirical base of the research.

2. Statistical and mathematical methods:

2.1 statistical data analysis: grouping the EU countries by their performance of green

economy in the context of sustainable development;

2.2 descriptive statistics of quantitative data: calculation of mean values of

characteristics, mean square deviation, median, quantile function;

2.3 correlation analysis — determining the interrelation between the Sustainable

Development Green Index and Sustainable Development Goals progress in the EU

countries;

2.4 cluster analysis — dividing the EU countries into clusters with the help of newly

elaborated Index and defining clusters’ features;

2.5 testing sigma convergence / divergence — for investigating trends within the EU

countries in terms of the performance of green economy in the context of sustainable

development.

3. Methods of assessing the performance of green economy in the context of sustainable

development in time and space:

3.1 calculation of absolute figures for the quantification of the performance of green

economy in the context of sustainable development, and making assessment over time

with the newly elaborated Sustainable Development Green Index;
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3.2 index method — technique to calculate the performance of green economy in the
context of sustainable development that [technique] is based on initial and terminal
values.

4. Graphic and cartographic methods:

4.1 visualization of statistical data and values obtained from calculations in images,
including maps of the EU countries, charts, reflecting the performance of green
economy in the context of sustainable development measured by the Sustainable
Development Green Index, as well as the performance of different subsystems of the
SDGl,;

4.2 visualization of the results in SPSS (version 23.0 for Mac), including creation of
graphs and scatter plots.

The information basis of the study comprised scientific literature which can be
classified into three groups. The first group includes original sources, such as various
reports of distinguished European and international organizations. These are: Scimago
Journal & Country Rank, Global Competitiveness Report, Global Innovation Index,
Global Green Economy Index, Global Sustainable Competitiveness Index, Climate
Change Performance Index, Energy Transition Index, Travel and Tourism
Competitiveness Report, Environmental Performance Index Report, by such institutions
as World Energy Council, Dual Citizen LLC, Economist Intelligence Unit, International
Monetary Fund and NGOs: Reporters without borders, World Economic Forum etc. At
the same time, the emphasis was placed on the European data from such sources as
Eurostat, Eurobarometer and NETGreen. The latest initiative sponsored by the EU
funds is remarkable by proposing its own taxonomy of green economy indicators. The
first group served as a source of relevant indicators necessary for the analysis and the
construction of the new multidimensional Index.

The second group of literature concerns the works by scholars who have previously
constructed their own green economy indexes. Such works are very useful to get some
of the indicators which have already been approbated; to compare the author’s own
research results with previously obtained; finally, to justify and substantiate both — the
need to develop a new Index and the use of this or that indicator. Within the second
group, a particular attention was paid to the researches performed by the following
scholars: Ryszawska (2013, 2015), Kasztelan (2016, 2017a, 2017b, 2018), as well as
Barcellos-Paula et al. (2021). Their research methods have been considered in this PhD
thesis and received further development in it.

The third group of literature is the most broad one, because it embraces general
literature on the topic of green economy and sustainable development: Brundtland
(1987), Pearce et al. (1989) etc. It also lays the basis for the theoretical and
methodological basis of the research and substantiates the use of the Quintuple Helix
Model within the present PhD thesis: Carayannis and Campbell (2010), Barth (2011).
The third group also deals with content analysis of various ‘green’ terms definitions,
which [analysis] has been widely in the PhD thesis: Kemp and Pearson (2007), Fulai
(2010), Vertakova and Plotnikov (2017), Leal-Millan et al. (2017), Swart and Groot
(2020) etc.
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When choosing reference scientific articles, preference was given to the EU scholars
(because of relevance of their works to the research topic).

The information was retrieved from research collections of international databases,
particularly: EBSCOhost (online reference system accessible via the Internet, which
offers a variety of proprietary full text databases from leading information providers),
https://search.ebscohost.com; Springer collection of journals (1997-2021) and books
(2005-2021), https://link.springer.com; World Trade Organization (WTO) online
Library containing full-text books, working papers, and statistical materials,
http://www.wto-ilibrary.org; ScienceDirect (Elsevier B.V.) — “Freedom collection” -
journals and 4000 books (2012-2021), https://www.sciencedirect.com; Web of science:
abstract and citation database of peer-reviewed literature: scientific journals, books and
conference proceedings, (https://www.webofknowledge.com); JSTOR Collection “Arts
& Sciences I”, http://www.jstor.org/; Emerald eJournals,
https://www.emerald.com/insight/; finally, the main and the most representative one —
SCOPUS database, https://www.scopus.com/home.url.

Stages of the study. The investigation of the theme and collection of relevant data
started in September, 2017. First, theoretical literature according to the nature, theories
and dimensions of green economy was studied; the research aim and objectives were
identified. The results of these activities were presented at the International
Multidisciplinary Academic Conference in Latvia, Jurmala, on July 10-14, 2018, where
the author with a collective of scientists headed by Lavrinenko prepared a presentation
“Green Innovations in the European Union”.

The abovementioned scientific forum gave further impetus to the research. In the
following time the structural model of Quintuple Helix, as the most appropriate to deal
with the phenomenon of green economy, was conceptualized; necessary indicators were
chosen and structured. The data obtained were processed and analyzed, first conclusions
were made, some preliminary practical recommendations were worked out. As a result
an article in the journal “Entrepreneurship and Sustainability Issues” was published in
cooperation with a team of scholars of Daugavpils University (Lavrinenko et al., 2019).
The publication was prepared in the framework of Daugavpils University research
project “Green Economy: Elaboration of the Conception and Approbation of the
Assessment Methodology on the Basis of the EU Countries’ Data” (2018, No 14-95/18).

In 2019, the work on the research was mostly devoted to mastering the model
elaborated during the first stage. The collection of data continued, the indicators of the
newly elaborated Index, where possible, were updated, in some cases added or changed.
The calculation technique was improved. Another important step was made: the model
was applied to political (European Parliament elections) and business (electric cars sales
in the EU countries) events. It was shown that the Index proposed within the present
study demonstrates strong correlation with some sustainable development matters in the
sphere of economy and politics. The results were presented at the 6 International
Scientific Symposium “Economics, Business & Finance”, which was held in Latvia,
Jurmala on July 9-10, 2020 (presentation “Green Innovation Analysis (Case Study: The
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EU States)”). The results of this analysis were published in the Proceedings to this
forum, as well as in the “Journal of International Economic Research” (Rybalkin, 2020).

The final work on the PhD thesis (2020-2021) was marked by further improving
research technique and inclusion the latest data into analysis. Additional research was
made to reveal if the gap in the performance of green economy in the context of
sustainable development is looming between European Union grants and other members
of the EU, as well as to work out the simplified version of the newly elaborated Index.
The results were presented at the 20" International Online Scientific Conference
“Digital Future of Central and Eastern European Societies” (June 21-23, 2021) and
published in its Proceedings. Moreover, with the help of Daugavpils University research
project “Comparative Analysis of the Performance of Green Economic Development in
Latvia and Lithuania from 2000 to 2020 (2021, No 14-95/2021/14) another article was
published (Rybalkin et al., 2021).# Later the interrelation between the newly elaborated
Index and the progress towards Sustainable Development Goals in the European Union
countries has been revealed (Rybalkin, 2022).

Limitations of the study. The PhD thesis covers the performance of green economy
in the context of sustainable development on the national level, while seeking to reveal
regional trends in the EU. It is important because the literature review’s results show
that only a handful of scientific papers have applied comprehensive sustainable
development indexes for green economy analysis in the European Union from such a
perspective.

The limitations that the author of the present study encountered are mostly
connected with the availability of information and reliability of statistical data. The
information used within the PhD thesis was derived from reliable international
organizations and European Union institutions. But even within these organizations
there are certain differences in their methods and approaches towards assessing the
performance of green economy and sustainable development.

Another issue was connected with the fact that some highly demanded and
representative indicators (such as GEI — Green Economy Index) are published only once
in a two-year period. For some of the sources the publication of latest available report
lagged behind. That is the reason why in some cases the author had no option but to use
the data from the latest year available. It can be clearly seen at the example of the
research performed in 2019, when the author did manage to update most of the
indicators, but some of them remained unchanged since no new data were available.
Anyway, the author made every effort, where possible, to include the most up-to-date
data into analysis.

As it has already been mentioned, this study is confined to the boarders of the
European Union (as of September, 2017, when the work on the PhD thesis began). That
is why it covers the United Kingdom as well, because at that time it had yet been a part

4 In this article and other author’s publications (for example, Rybalkin, 2022), the newly
elaborated EEPSE Green Economy Index was introduced; it was later renamed the Sustainable
Development Green Index, SDGI (on the recommendation of the reviewer Komarova).
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of the EU. It is probable, though, that the newly elaborated Index may be applied to
other countries and thus obtain a global dimension in a longer perspective. At the same
time such possibility should become the subject of further research.

Another limitation of the research is connected with key challenges of the indicator
approach, which includes data availability, right balance between different indicator
selection criteria, systemic understanding of the relationships between indicators and
their usage contexts. To minimize possible effect of the abovementioned on the results
and to make the research objective, in its final stages it was opted for equal
representation of all five subsystems of the Sustainable Development Green Index (10
indicators for each). The same stands for the simplified version of the Index (3 indicators
for each of the five subsystems). Besides that, the choice of all indicators has been
substantiated by any of the following factors or several of them: 1. an indicator (or
similar one) was used by other scholars or organizations; 2. an indicator is relevant to
the UN Sustainable Development Goals; and / or 3. an indicator was explained in the
PhD thesis.

Finally, the Covid-19 pandemic made it impossible for the author for most of the
part to participate in scientific forums in traditional formats (in person) to discuss the
issue in focus with colleagues because of acting restrictions. At the same time the
opportunities provided by distant online formats were used to the full.

Scientific novelty of the study:

1. The research has helped to conceptualize green economy in the context of sustainable
development.

2. A new definition to the term ‘green economy’, which serves the objectives of the
present study has been formulated (in accordance with Guidelines for a new definition
by Terminological Commission of the Latvian Academy of Science, 2005); content
analysis of various ‘green’ terms has been performed.

3. The analysis of theoretical literature and the empirical study have contributed to
elaborating a new approach to understanding the essence of green economy.

4. The research advanced the frontier of knowledge by reducing the gaps identified in
the literature, and at the same time, contributed to sustainable development research
methodology with the Sustainable Development Green Index elaborated within the
present PhD thesis.

5. It has been confirmed — both theoretically and in practice — that not only
environmental and economic, but also political, educational and societal factors should
be taken into consideration for analyzing the performance of green economy in the
context of sustainable development.

6. The proposed methodology is a tool for assessment of the performance of green
economy in the context of sustainable development on a national level over time and
space and for evaluation of the impact of green economy on the SDGs progress in the
European Union countries.

7. A new classification of the EU countries, based on the newly elaborated Index, has
been carried out.
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8. The main differentiators between the clusters of countries in terms of the performance
of green economy in the context of sustainable development were revealed.

9. The diverging and converging processes in terms of the performance of green
economy in the context of sustainable development in the EU countries have been
analyzed.

Thus, the study opens up new research opportunities in terms of further applicability
of Sustainable Development Green Index towards sustainable development issues not
only in the EU countries, but also globally.

Practical importance and applicability of the study:

The present PhD thesis dwells upon educational, economic, political, societal and
environmental aspects of green economy in the EU countries in 2017-2020. The main
subsystems of green economy were structured, empirical data reflecting the current
trends were provided.

As a result of this study the new Sustainable Development Green Index has been
elaborated, and it possesses certain practical value. Indeed, the author suggests that it
allows:

1. To facilitate green economy by influencing this or that subsystem of the Index.

2. To implement the assessment of the performance of green economy in the context of
sustainable development in a country, based on the analysis of the results obtained,
identify problem points in this respect and develop plans for improvement. Thus,
proposed methodology helps to build an action plan and take steps for better green
economic development, or can be used as a scoreboard or a benchmark.

3. To classify countries with regard to the performance of green economy in the context
of sustainable development based on educational, economic, political, societal and
environmental factors.

4. To help governments, academia, business and society to make necessary optimization
of resources for green economy research.

5. To understand the relationships between different aspects of green economy in a
particular country.

The results of the PhD thesis can be used for implementing green economic
development strategies both in the EU countries and globally. Also, they [results] can
be useful for lectures and practical classes at universities and colleges in the framework
of economics and environmental study programs.

The findings of the PhD thesis can be used to ensure more efficient green economic
policy, which considers strategic goals of economic growth. This is possible by
conducting regular monitoring of green economic development based on the logical
framework of the research used in the PhD thesis.

The present PhD thesis may be considered as a platform for further research on this
topic. It is needed to evaluate green economic development trends on a more global
scale. Such research should focus on the types of policies, instruments, rules and
regulations that have been successful, as well as revealing in what country and under
which context.
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Also, as practical contribution, the present PhD thesis offers governments, society,
academia, and companies solutions adjusted to the problems identified, such as the lack
of integration and systemic vision to achieve SDGs. Therefore, the present study is
novel and useful for various stakeholders in terms of the implementation of green
economy and sustainable development. Deeper understanding of green economy in the
context of sustainable development is needed to further strengthen evidence-based
policies able to support the implementation of the 2030 Agenda and the achievement of
the SDGs.

Theses set for the defence:

1. The EU countries can be divided into clusters according to their performance of green
economy in the context of sustainable development.

2. The differentiating significance of various subsystems of the Sustainable
Development Green Index is unequal.

3. In the EU countries, the performance of green economy in the context of sustainable
development is converging.

4. Multidimensional green economic development positively influences the countries’
progress towards the following Sustainable Development Goals: SDG 3 ‘Good health
and well-being’, SDG 4 ‘Quality education’, SDG 6 ‘Clean water and sanitation’,
SDG 9 ‘Industry, innovation and infrastructure’ and SDG 16 ‘Peace, justice and strong
institutions’.
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I. THEORETHICAL AND METHODOLOGICAL ASPECTS
OF THE RESEARCH OF GREEN ECONOMY
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT

The purpose of this section is to provide theoretical and methodological basis for
the study of green economy in the context of sustainable development. The findings of
the theoretical and methodological section lay basis for the empirical section of the PhD
thesis. It substantiates the use of multidimensional approach based on the Quintuple
Helix Model to analyze green economy in the EU countries. Particularly, it is shown
that such a versatile instrument allows to consider educational, economic, political,
societal and environmental aspects of the phenomenon.

1.1. Evolution of international political and scientific discourse
regarding sustainable development

A series of global forums in the second end of the 20" century and the beginning of
the 21 century devoted to sustainable development stimulated scientific interest
towards the matter. Particularly, sustainable development as a concept burst into
scientific considerations of a wide spectrum of disciplines in the late 1980s as a result
of the publication of the report “Our Common Future” in 1987. The report summarized
the achievements and failures of humanity in the 20" century identifying sustainable
development as a possible way of improving the existing situation (Brundtland, 1987).

What the Brundtland Report defined as “Our Common Future” received an
institutional framework with the adoption of Millenium Development Goals (MDGS) in
2000, and what is more important — Sustainable Development Goals (SDGs) set by the
United Nations General Assembly in 2015, developed as a result of Rio+20 conference
(the United Nations Conference on Sustainable Development, UNCSD) held in 2012.
Two of the agenda items for Rio+20 were: “Green Economy in the Context of
Sustainable Development and Poverty Eradication” and “International Framework for
Sustainable Development”. So, during the forum green economy was literally placed in
the context of sustainable development. That is why it was decided to use the same
wording within the present PhD thesis and analyze green economy in the context of
sustainable development.

Moving towards a green economy has become a strategic economic policy agenda
for achieving sustainable development. A green economy recognizes that the goal of
sustainable development is improving the quality of human life within the constraints
of the environment, which include combating global climate change, energy insecurity,
and ecological scarcity. However, a green economy cannot be focused exclusively on
eliminating environmental problems and scarcity. It must also address the concerns of
sustainable development with intergenerational equity and eradicating poverty (United
Nations Environment Programme (UNEP), 2011).

Such idea corresponds to Marx’s basic premise that the forces of economic power
necessitate certain social, political, legal, cultural and mental forms of life (Thompson,
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2014). Proceeding from this assumption, the present PhD thesis also assigns the most
important role in achieving sustainable development to economy in general and its
certain type, green economy, in particular.

The European Union has contributed significantly to the activities of international
structures related to sustainable development. The EU countries have hosted most of
the decisive environmental forums. The European Commission finds green economy to
be more than a sum of existing commitments. It has the potential for introducing a new
development paradigm and a new business model in which growth, development and
the natural environment are deemed mutually supportive. Increasing resource
efficiency, promoting sustainable consumption and production, preventing climate
change, protecting biodiversity, combating desertification, reducing pollution, and
managing natural resources and ecosystems in a responsible manner are necessities and
a simultaneous driving force ensuring the transition to a green economy (Ryszawska,
2013, as quoted from Kasztelan, 2021).

In line with the commitment to develop green economy the EU makes emphasis on
attaining Sustainable Development Goals (SDGs). The EU made a positive and
constructive contribution to the development of the 2030 Agenda, being committed to
implement the SDGs in all policies and encourage EU countries in doing the same
(European Commission, 2022a).

At this background it is notable that the analysis of existing literature and indexes
has demonstrated that only few scholars have conducted research dedicated to the
assessment of the performance of green economy in the European Union, especially in
the context of sustainable development and SDGs. Such state of affairs is somewhat
discordant with ambitious goals and political actions of the European Union in terms of
green economy.

A wide range of modern scientists around the world are engaged in the research on
the theoretical and methodological basis of green economy. Among the most
authoritative researchers in Europe the following works stand out: Pearce et al. (1989)
representing University College London, the United Kingdom; Kennet and Heinemann
(2006) — from Green Economic Institute, the United Kingdom; Brand (2012) from the
University of Vienna, Austria.

Speaking of the concept of sustainable development, it has to be mentioned that it
is usually considered from two perspectives. In a narrow sense, the attention is mainly
focused on its ecological component. But in its broad sense, which the present PhD
thesis adheres to, sustainable development is interpreted as a process that denotes a new
type of functioning of the civilization.

The concept of sustainable development attracted particular interest of researchers
in the aftermath of the 2008-2009 global financial crisis, which, in the first place, made
it apparent for decision-makers that studying this phenomenon is inevitable since there
was an urgent need for the shift in existing economic model and finding new ways of
elaborating a new green economic paradigm. Thus, green economic growth started to
be seen as an additional driver for sustainable development.
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The centrality of sustainability issues in the academic debate has only increased
since the transition from the MDGs to the SDGs in 2015, with more than five thousand
research papers being devoted to the topic according to Web of Science database (Sianes
et al., 2022). Scholars have made attempts to reveal difficulties or drivers in the
implementation of the SDGs, which will facilitate their achievement (Spangenberg,
2016). Furthermore, such approach would allow proposing more transformative
strategies to implement the SDG agenda.

Several studies have been devoted to the methods of quantifying or measuring the
performance of green economy in the context of sustainable development in a particular
country. The one performed by Ryszawska (2015) from Wroclaw University of
Economics and Business (Poland) possesses significant value, because it both compares
and analyses several definitions of green economy and green growth provided by the
United Nations Environment Programme (UNEP) (2010), the Organisation for
Economic Co-operation and Development (OECD) (2009), the World Bank (2012), as
well as evaluates the existing set of green economy indicators. Besides that, Ryszawska
proposes her own original method to measure sustainable development progress.
Partially this PhD thesis has borrowed the method of content analysis exercised by
Ryszawska, simultaneously broadening its scope, to propose its own system of
indicators for quantification of the performance of green economy in the context of
sustainable development.

The multidimensional approach, which lies in the basis of the present PhD thesis
methodology, has been adopted by many researchers, including Vertakova and
Plotnikov (2017), whose analysis clearly shows that green policies worldwide are
directly related to both urgent environmental problems, which are most relevant for
countries in focus, and the level of social, economic, technological and innovative
development. The scholars have reviewed key environmental problems of some of the
world’s top countries according to the Global Innovation Index (including the EU
members, which is of particular importance for the present PhD thesis: Denmark,
Finland, Luxembourg, the Netherlands, Sweden and also the United Kingdom).

An important task of this study was to find a comprehensive model to assess and
investigate the phenomenon of green economy in the context of sustainable
development, which would embrace all the aspects of the issue. To that end this PhD
thesis suggests using a widespread scientific pattern based on helix.

In fact, the scientific community knows and uses several of them. While the Triple
Helix Model focuses on university-industry-government relations (Iexwuna, Kucenesa,
2008), the Quadruple Helix embeds the Triple Helix by adding the ‘media-based and
culture-based public’ and ‘civil society’ as the fourth helix (Schiitz et al., 2019). The
author of the present study considered both models (Triple and Quadruple) to create an
innovative pattern of analyzing the shift towards green economy.

Still, it was evident, that these models are concentrated solely on anthropogenic
factors. The Quadruple Helix Model recognizes four major actors in the innovation
system: science, policy, industry and society (Ibid). Since the subject of this study is
green economy, completely ignoring the environment as an important factor would not
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be reasonable. That is why a broader construction, namely the Quintuple Helix Model,
which is more comprehensive, seems to be preferable. It contextualizes the Quadruple
Helix Model by additionally adding the helix (and perspective) of the ‘natural
environments of society’ (Carayannis et al., 2012). It is important for the objectives of
the present PhD thesis, since the Quintuple Helix Model provides a basis for including
ecology and natural environment in the analysis. That is why this model seems to be
best suited to describe shift towards green economy. As Carayannis et al. (2012) put it,
“the Quintuple Helix represents a suitable model in theory and practice offered to
society to understand the link between knowledge and innovation, in order to promote
a lasting development”.

The Quintuple Helix Model consists of five helices — five subsystems, namely:
1. educational subsystem; 2. economic subsystem; 3. political subsystem; 4. societal
subsystem and 5. environmental subsystem. With five subsystems of the Quintuple
Helix Model existing a priori, the main task when constructing a new Index to measure
the performance of green economy in the context of sustainable development based on
the Quintuple Helix Model is to define necessary indicators, which describe each of the
subsystems, analyze relations between them and thus characterize the circulation of
knowledge with regard to green economy in the context of sustainable development.
Such Index would provide opportunities for classifying countries into clusters and
analyzing events related to green economy in the empirical part of the PhD thesis.

Thus, the analysis of evolution of international political and scientific discourse
regarding sustainable development performed within the present subsection has
underlined the multidimensional nature of green economy in the context of sustainable
development, which includes educational, economic, political, societal and
environmental issues.

1.2. Content analysis of various ‘green’ terms definitions

Multidimensional view towards green economy is characteristic for many
scholars, who consider that the concept of sustainable development emphasizes the
connection between environmental degradation and poverty and therefore the need to
proceed both from a justice-oriented motivation and from an environmental perspective
(Swart, Groot, 2020).

To confirm the interdisciplinarity of sustainable development and green
economy in its context it is reasonable to perform the qualitative content analysis of
various ‘green’ terms definitions (Table 1).
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Table 1

Definitions of various ‘green’ terms

Term

The introducing entity
or author, year

Characteristics and definitions

Green
economy

Swart, Groot, 2020

A green economy is one which is low carbon, is
resource efficient, and is socially inclusive [...];

a green economy also comprehends the design
and implementation of specific policy instruments
targeted at the environment.

Green
economy

Fulai, 2010

A green economy is typically understood as an
economic system that is compatible with the
natural environment, is environmentally friendly,
is ecological, and for many groups, is also
socially just.

Green
growth

Organisation for
Economic Co-operation
and Development
(OECD), 2009

Green growth means promoting economic growth
while reducing pollution and greenhouse gas
emissions, minimizing waste and inefficient use
of natural resources, and maintaining biodiversity.
Green growth means improving health prospects
for populations and strengthening energy security
through less dependence on imported fossil fuels.
It also means making investment in the
environment as a driver for economic growth.

Green
growth

United Nations
Economic and Social
Commission for Asia
and Pacific (ESCAP) et
al., 2010

Green growth is one that emphasizes
environmentally sustainable economic progress to
foster low-carbon, socially inclusive
development.

Green
innovation

Oltra, Saint Jean, 2009

Green innovations are innovations that consist of
new or modified processes, practices, systems and
products which benefit the environment and
contribute to environmental sustainability.

Green
innovation

Chen et al., 2006

Green innovation is hardware or software
innovation that is related to green products or
processes, including the innovation in
technologies that are involved in energy-saving,
pollution-prevention, waste recycling, green
product designs, or corporate environmental
management.

Green
innovation

Leal-Millan et al., 2017

Green innovations are all type of innovations that
contribute to the creation of key products,
services, or processes to reduce the harm, impact,
and deterioration of the environment at the same
time that optimizes the use of natural resources
[...] and channel an appropriate use of the natural
resources to improve the human well-being [...],
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which could contribute to sustainable
development.

Green
innovation

Kemp, Pearson, 2007

The production, assimilation or exploitation of a
product, production process, service, management
or business method that is novel to the
organization (developing or adopting it) and
which results, throughout its life cycle, ina
reduction of environmental risk, pollution and
other negative impacts of resources use (including
energy use) compared to relevant alternatives.

Eco-
innovation

Eco-Innovation
Observatory, 2012

[...] the introduction of any new or significantly
improved product (good or service), process,
organizational change or marketing solution that
reduces the use of natural resources (including
materials, energy, water and land) and decreases
the release of harmful substances across the
whole lifecycle [...]

[...] the nature of the eco-innovations includes
product, process and organizational eco-
innovations [...]

Eco-
innovation

Organisation for
Economic Co-operation
and Development
(OECD), 2010

Eco-innovation is the creation or implementation
of new, or significantly improved, products
(goods and services), processes, marketing
methods, organizational structures and
institutional arrangements which, with or without
intent, lead to environmental improvements
compared to relevant alternatives.

Sustainable
development

Vertakova, Plotnikov,
2017

The essence of sustainable development is in
ensuring economic growth which makes it
possible to harmonize the human-nature relations
and to safeguard the environment for present and
future generations.

Sustainable
development

Pawtowski, 2009

[...] social and economic development which
includes integration of political, economic and
social activities in retaining both the natural
balance and the sustainability of basic natural
processes — with the aim of balancing the chances
to access the environment by particular
communities or individuals — of both the
contemporary and the future generations [...]
integrating various aspects (moral, ecological,
technical, economic, legal, social and political) of
human activity based on a moral reflect.

Source: elaborated by the author based on the relevant literature review.

First, the results of content analysis show that the main aspects of the ‘green’ terms
in focus are educational (‘new or modified processes’, ‘assimilation’ etc.), economic
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(‘products’, ‘goods’, ‘services’, ‘corporate management’, ‘business method’, ‘energy
use’ etc.), political (‘organizational structures’, ‘energy security’, ‘management’ etc.),
societal (‘socially inclusive development’, ‘socially just system’ etc.) and
environmental (‘reduction of environmental risk’, “pollution’, ‘pollution-prevention’,
‘waste recycling’, ‘biodiversity’ etc.).

Second, to combine these findings, which point to the existence of five green
economy subsystems, it is necessary to work out its broaden definition, which serves
the tasks of the present PhD thesis and fits into the context of sustainable development,
which has been analyzed in the previous subsection. The author elaborates the following
definition: green economy is a specific type of economy that ensures economic growth
while being compatible with the natural environment and environmentally friendly (it
has been elaborated in accordance with the Guidelines for a new definition by
Terminological Commission of the Latvian Academy of Science, 2005).

At the same time, sustainable development is seen within the present PhD thesis as
such development which integrates educational, economic, political, social and
environmental activities with the aim to ensure economic growth and retain both the
natural balance and the sustainability of basic natural processes. On the one hand, it sets
the context for the analysis of green economy. On the other hand, green economy itself
should provide an adequate basis for sustainable development. Since the last one
includes five subsystems (namely, educational, economic, political, societal and
environmental) green economy in the context of sustainable development should also
be considered in a wider sense, which includes all five aspects (subsystems) of the
phenomenon.

1.3. Analysis of existing indexes for measuring
the performance of green economy

Several authors and institutions have made substantial attempts to work out a
structure of green economy that would allow to analyze its components and quantify
them.

In 2010, a US consulting company “Dual Citizen” created and published the first
synthetic index called the Global Green Economy Index. The index relied on
quantitative and qualitative indicators to measure the efficiency of green economy in
four main dimensions: leadership and climate change, efficiency sectors, markets and
investment, environment. This comprehensive analytical tool also provides a system for
observing, analyzing and improving efficiency and image under a green economy
(Kasztelan, 2021).

Even more comprehensive approach to methods of measuring the performance of
green economy have been presented by European and international environmental
organizations. In 2012, one of the largest of such institutions, the European
Environment Agency, devoted its report to indicators that could be the measures of
green economy, which included: D — Driving force indicators; P — Pressure indicators;
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S — State indicators; | — Impact indicators; and R — Response indicators (European
Environment Agency, 2012).

A significant attempt to collect and structure the information on the indicators and
tools related to green economy was made within NETGreen Project (2015), coordinated
by the Ecologic Institute (in German: Ecologic Institut gemeinniitzige GmbH),
Germany. This EU-funded initiative provided support on how to properly utilize green
economy indicators and identify those most suitable for the specific needs of users. To
achieve its aims, it nurtured sustainable dialogue on green growth and green economy
among various stakeholders (Cordis, 2021).

The above model has both strong and weak points. It should definitely be praised
for conidering environmental factors (biodiversity, natural capital etc.) and associating
sustainable development with societal factors (that is: poverty and social inequalities).
The indicators suggested for the description of the phenomenon seem to be original,
indicative and reliable at the same time. That is the reason why some of them are used
in the model proposed by the present PhD thesis as well.

In line with recent tendencies, Ryszawska (2015) has included societal sphere in her
analysis. It seems reasonable, since the concept of ‘green’ in its broad sense includes
the need to maintain social justice. In other words, just allocation of resources between
present and future generations (the basic principle of sustainable development) should
be accompanied by the need to achieve social justice, minimizing the gap between the
rich and the poor, providing equal opportunities for all, fighting hunger, unemployment,
eliminating gender inequalities etc.

However, the model elaborated by Ryszawska has certain room for improvement.
Having placed emphasis on economic factors (resource productivity, primary energy
use etc.), it ignores the sphere of education. Due to this fact it does not allow to assess
the role of academia in green economy.

All the abovementioned works marked significant stages in elaborating tools for
analyzing green economy by both scholars and decision-makers. Still, the proposed
indexes do not include all aspects of the phenomenon, namely, educational, economic,
political, societal and environmental. Even though particular indexes (such as OECD
Green Growth Indicators, Greenness of Stimulus Index and Green Economy Index by
Ryszawska, 2015) seem to be most comprehensive and inclusive, they still miss certain
aspects of sustainable development: societal in first two cases and educational in the
third. Also, their framework has not been used for testing correlation with sustainable
goals progress, especially in the EU. While such attempts have already been made in
other regions, for example in Latin America (Barcellos-Paula et al., 2021).

At this background the need for a new comprehensive Index to measure the
performance of green economy in the context of sustainable development became
evident for the author of the present PhD thesis. The following requirements should be
put forward for the new Index:

1. it should be based on the Quintuple Helix Model, as it was found to be the most
appropriate for the analysis of green economy in the context of sustainable
development;
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2. the system of indicators constituting the Index, including those contained in
international reports, should reflect all five subsystems of green economy in the context
of sustainable development, namely, educational, economic, political, societal and
environmental;

3. the Index should be analyzable, actionable, comparable and shareable;

4. the Index should be compatible with SDGs;

5. the Index should help to analyze progress in the EU towards equality and social-
oriented SDGs (Sianes et al., 2022).

1.4. Defining relevant indicators for the subsystems of the new Index

The most confronting objective of the following subsection will be to describe each
of the subsystems and to find out which indicators will be appropriate. Certain criteria
should be applied when assigning relevant indicators. These are:

1. credibility and reliability (the indicators come from reliable sources of information
and acknowledged global and European reports, people making decisions with these
data understand and trust it);

2. relevance (there is a clear relation between the indicator and green economy);

3. quality (the indicators have to be accurate, complete, material and consistent);

4. feasibility (data are obtained with reasonable and affordable effort, preferably from
the Internet and easily accessible sources of information);

5. distinctiveness (the indicators lack redundancy and strive not to measure something
already captured under other indicators);

6. availability (there should not be any difficulties accessing data, which also have to
come from open unclassified sources);

7. the use of indicators should be approbated at International scientific conferences and
in publications in peer-reviewed scientific journals, both by the author himself and by
other scholars, which is preferable;

8. design of a synthetic Index should rely on the previous experience of international
organizations and entities testing green economy measurement methods, such as UNO
(UNEP etc.), European Environment Agency, OECD, etc. (Kasztelan, 2021);

9. the indicators should be consistent with already existing scoreboards, standards and
goals such as Sustainable Development Goals by the UN.

Choosing appropriate indicators was not voluntary, but rather predetermined by one
or several of the following factors:

- an indicator is already used / similar to already used by other author(s) /

institution(s);
- partially similar to an indicator / Index used by other author(s) / institution(s).
For example, not the whole Global Competitiveness Index, but only its part —
Market and investment;

- anindicator is substantiated within the PhD thesis;

- an indicator corresponds to Sustainable Development Goals by the United
Nations.
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1.4.1. Educational subsystem

The role of educational factor in green economy has long been acknowledged. As
early as in Brundtland Report (1987) there was an appeal inter alia to educational
institutions and to the scientific community, which had played indispensable roles in
the creation of public awareness and political change in the past. It was suggested that
they would play a crucial part in putting the world onto sustainable development paths.

It is also important that knowledge has been widely suggested as a key resource to
support innovativeness and hence green economy research (Leal-Millan et al., 2017).
Indeed, the knowledge base subsequent from effective supply chain networking
becomes vital for enhancing green economy (Ibid).

Not only can education supply the job market with new specialists for the green
economy, but also provide retraining of some existing specialists. As the ‘green’ spheres
in the job market develop, the demand for specialists in new professions known as ‘the
green collars’ grows, too. Specialists in the sphere of the rapidly developing policy of
energy efficiency and energy savings could be an example of such ‘green collars’
(Arnett et al., 2009).

1.4.2. Economic subsystem

The vital role of economic subsystem can hardly be overestimated due to the
importance of business environment and activities taken by companies which have to
play their proactive role in averting the global climate crisis. Green development has
become a strategic issue for firms seeking to achieve environmental improvement and
profitability while actively replying to growing environmental pressures and demands.

Still, major asset owners, being concerned of potential loss of assets due to
environmental damage, are starting to stimulate the companies in their portfolios to
address climate change. This trend is economically justified, since long-term returns of
the world’s largest investors are threatened by climate change.

The same tendency is observed in the European Union itself, which is the object of
the present research. In the beginning of 2020 European sustainable funds held €668 bn
of assets, up 58% from 2018. Helping to propel the growth is an increase in new
products, with 360 sustainable funds launched in the year, bringing the total number
across Europe to 2405. Some 50 of the sustainable funds launched in 2019 had a specific
climate-oriented mandate (Black, 2020).

1.4.3. Political subsystem
As the clean-energy industry, which can be seen at the core of economic subsystem
described above, is gaining momentum, governments and public bodies literally ‘wake

up’ to climate change. Politicians all over the world, and in Europe in particular, square
up to ecological challenges backing green-infrastructure plans.
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As early as in the Brundtland Report it has been highlighted that sustainable
development is not a fixed state of harmony, but rather a process of change in which the
exploitation of resources, the direction of investments, the orientation of technological
development, and institutional change are made consistent with future as well as present
needs. [...] Painful choices have to be made (Brundtland, 1987). Thus, the sustainable
development must rest on political will, prior approval procedures for investment and
technology choice, foreign trade incentives and all components of development policy.

The role of politics and state in promoting green economy is underlined by the fact
that the transition towards sustainable development needs to be publicly funded, at least
partially, because of the weak competitiveness of clean technologies (at present time)
compared to the conventional alternatives and the uncertain effectiveness of regulation
and other public policies mechanisms (Cecere et al., 2020).

1.4.4. Societal subsystem

As it was mentioned as early as in Brundtland Report, sustainable development
requires changes in values and attitudes towards environment and development —
indeed, towards society and work at home, on farms and in factories (Brundtland, 1987).

Such ideas were inherited by the Global Compact — an international initiative
launched in July 2000 by United Nations Secretary-General Annan, bringing companies
together with UN agencies, labor and civil society to support ten principles of
sustainable development (United Nations, 2006). These standards address: respect for
human rights as set out in the major international instruments, avoidance of complicity
in human rights abuses, freedom of employees to associate and engage in collective
bargaining, elimination of forced labor and child labor, non-discrimination, a
precautionary approach to environmental harm; promotion of environmental
responsibility, developing and spreading of environmentally sound technology,
avoidance of corrupt practices (United Nations, 2022).

Thus, the formation of environmentally responsible behavior models for the
population and business is essential. This will reduce both unsustainable production and
negative impacts on the environment. The rest is the result of the inhabitants’ social and
environmental activity (Vertakova, Plotnikov, 2017).

1.4.5. Environmental subsystem

The last, but not the least subsystem of the new Index should be natural
environment. Its importance is underlined by several factors.

Paragraph 53 of the Brundtland Report points out that the diversity of species is
necessary for the normal functioning of ecosystems and the biosphere as a whole. The
genetic material in wild species contributes billions of dollars yearly to the world
economy in the form of improved crop species, new drugs and medicines, and raw
materials for industry. But utility aside, there are also moral, ethical, cultural, aesthetic,
and purely scientific reasons for conserving wild beings. Paragraph 54 states: a first
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priority is to establish the problem of disappearing species and threatened ecosystems
on political agendas as a major economic and resource issue.

Sustainable development requires views of human needs and well-being that
incorporate such non-economic variables as education and health enjoyed for their own
sake, clean air / water and the protection of natural beauty.

1.5. Calculation technique of
the performance of green economy in the context of sustainable development
using the new Index

In contrast to the observation of single indicators in the previous subsection,
the synthetic index allows to make the evaluation of the studied phenomenon in a
comprehensive manner in respective countries, grouping them according to achieved
progress, making comparisons, and observing changes in time (Organisation for
Economic Co-operation and Development (OECD), 2008). That is why the next step is
to provide the pattern of calculation of a comprehensive Index, which embraces all five
subsystems.

To that end, calculations with the set of all available statistical and integrated
indicators corresponding to the Index in the EU countries from 2017 to 2020, which
comprised the empirical base of the research, were made the following way. All
indicators were standardized, and then for better perception the transition to T scale was
made by the following formula:

T=50+10*z 1)

The value of subsystems of the new Index were obtained as arithmetic means of the
corresponding indicators:

S15= % 2
where S1.5 represents each of the five subsystems of the Index, S represents indicators,
and N represents the number of indicators.

The integrated Index was obtained as the arithmetic mean of the values of five
subsystems:

Y(51,52,53,54,55)
- 5 i ®)

I

where I represents the Index and S1,S52,53,54,55 represent each of the five
subsystems of the Index.

The author suggests calling a newly elaborated index the Sustainable Development
Green Index (SDGI), as such title underlines its essence and the aim — to measure the
performance of green economy in the context of sustainable development.

83



It has to be mentioned that the indicators of the new Index are not somewhat constant
and can be updated. Just like it happened in 2021 when, as compared with the indicators
collected in 2017-2018 and in 2019 the set of all integrated indicators corresponding to
the Index was updated. It concerned such indicators as ‘Research and development
(R&D) expenditures’, ‘Total number of documents in Scopus’, ‘Citable documents’,
‘Citations’, ‘Self-citations’, ‘Citations per document’, ‘h-index’ — all concerning
environmental science, ‘QS university ranking’ (educational subsystem); ‘Global
innovation index’; ‘GDP per unit of energy use’; ‘14001 environmental certificates per
bn PPP$ GDP’; ‘Resource productivity and domestic material consumption (DMC)’
(economic subsystem); ‘Stringency of environmental regulations’, ‘Enforcement of
environmental regulations’, ‘Environmental performance’, ‘Environmental tax
revenues’ (political subsystem); ‘Environmental sustainability’, ‘Atmosphere
pollution’, ‘Baseline water stress’, ‘Threatened species’, ‘Forest cover change’,
‘Wastewater treatment’, ‘Total protected areas’, ‘Ecological sustainability’
(environmental subsystem).

Moreover, new indicators were added to take a broader view on the phenomenon.
They included ‘Research institutions prominence’, ‘Scientific publications score’,
‘Patent applications per million population’ (educational subsystem); ‘Greenhouse gas
emissions intensity of energy consumption’, ‘Renewable energy consumption share’,
‘Growth of innovative companies’, ‘Companies embracing disruptive ideas’ (economic
subsystem); ‘Environment-related treaties in force’, ‘Intellectual property protection’,
‘Energy efficiency regulation’, ‘Renewable energy regulation’ (political subsystem);
‘Freedom of the press’, ‘Democracy index’, ‘Global Gender Gap Index’, ‘Income Gini’,
‘Incidence of corruption’, ‘Share of Internet users’ (societal subsystem);
‘Environmental footprint gha/capita’ (environmental subsystem).

At the same time, some of the indicators could not be updated due to unavailability
of new data. It concerns ‘Markets & investment’, ‘Efficiency sectors’, ‘Leadership &
climate change’, ‘Climate Change Performance Index’, ‘Global Green Economy Index
perception’, ‘Environment Index’. As for the calculation technique, it can also be
constantly improved.
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Il. ANALYSIS OF THE PERFORMANCE OF GREEN ECONOMY
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT
IN THE EU COUNTRIES

The next step is the transfering theoretical and methodological findings of Section |
into practice — by making necessary calculations, drawing comparison and using the
Sustainable Development Green Index for the classification of the EU countries by the
performance of green economy in the context of sustainable development.

2.1. Classification of the EU countries
by the performance of green economy in the context of sustainable development

The Sustainable Development Green Index (along with its subsystems) has been
calculated for the European Union countries' (plus the United Kingdom) data collected
in 2017-2018, 2019 and 2020. The results of the calculations were analyzed and
visualized with the help of SPSS software, particularly, cluster analysis was performed.
Being a quantitative method of data analysis aimed at discovering groups in data (in
case of the present PhD thesis — clusters of the EU countries), the value of such analysis
is that it suggests groupings that might form the basis of future hypotheses to be
investigated (Landau, Chis Ster, 2010).

Thus, by the results of calculations performed in 2017-2018, Sweden gained a
leading position according to mean values of the five subsystems (61.15). The top six
countries also included the United Kingdom and Germany (58.09 and 57.97
respectively), Finland (57.22) and the Netherlands (55.67). At the same time, Hungary
(44.44), Cyprus (43.94), Bulgaria (43.63), Romania (43.63) and Poland (43.00) were at
the bottom of the list according to the assessment of the SDGI subsystems.

The cluster analysis carried out for 2017-2018 data in the proposed five-factor space
allowed to group all EU countries into two homogeneous clusters.

The first cluster (Cluster 1) included 9 countries which are characterized by higher
mean values of all five SDGI subsystems — Sweden, Denmark, United Kingdom,
Germany, Finland, Netherlands, France, Austria, Spain; other 19 countries (Cluster 2)
were characterized by a lower values of these mean values.

The second cluster (Cluster 2) included the following countries: Ireland, Italy,
Slovenia, Luxembourg, Portugal, Belgium, Estonia, Latvia, Slovakia, Czech Republic,
Malta, Croatia, Lithuania, Greece and five worst performers mentioned above.

The results of the SDGI application towards the data collected in 2019 were very
close to those obtained according to 2017-2018 data. Particularly, the leading countries
maintained their good record. Thus, according to the results of the second stage, Sweden
again became the leader with Sustainable Development Green Index equaling 59.12.
The top six countries also included United Kingdom and Germany (58.60 and 58.27
respectively), Denmark (57.72), Finland (56.06), the Netherlands (55.58), France
(54.75). At the same time Poland (43.01), Bulgaria (44.38), Romania (44.88), Cyprus
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(45.10) and Hungary (45.18) were at the bottom of the ranking according to the
assessment of the subsystems again.

Spain and Austria have lost their place in the Cluster 1, mostly due to worse
performance in terms of the economic subsystem (Spain) and the societal subsystem
(both countries).

The cluster analysis of 2019 data allowed to group all EU countries into two
homogeneous clusters. The first cluster (Cluster 1) included 7 countries which are
characterized by higher mean values of to all five subsystems; other 21 countries
(Cluster 2) were characterized by a lower level of these mean values.

Moving on to the the results of the research made with the use of 2020 data the
following has to be noted: describing the main features of the third stage of the research,
it is to be emphasized that the best performers managed to maintain their leading
positions.

Sweden for the third time became the leader with the Sustainable Development
Green Index equaling 58.97. The second place was once again taken by the United
Kingdom (58.14). At the same time Denmark 1 (57.75) outscored Germany | (56.42)
in 2021 study. The top countries traditionally included Finland (56.02), France 1 (54.69)
and the Netherlands | (54.38).

As for the list of worst performers, it again included Poland (43.21), Bulgaria
(43.46), Cyprus | (43.50), Hungary | (44.94) and Romania 11 (45.25).

Using the same method as with data of 2017-2018 and 2019, the cluster analysis
was carried out. With the help of this pattern all EU countries were grouped into two
homogeneous clusters (Figure 1) by their SDGI.
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Fig. 1. European Union countries divided into Cluster 1 and Cluster 2
by the Sustainable Development Green Index, 2020
Source: the author’s calculations in SPSS according to statistical data; elaborated with the use of
mapchart.net.

86



Considering the mean values of the subsystems in two clusters, it can be concluded
that (as well as in 2017-2018 and 2019) all mean values of subsystems in the Cluster 1
exceed the mean values of subsystems in the Cluster 2: the mean value of the
educational subsystem — by 27%, the mean value of the political subsystem — by 18.5%,
the mean value of the societal subsystem — by 14.3%, the economic subsystem — by
14.2%, the environmental subsystem — by 11.3% (Figure 2).
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Fig. 2. Comparison of Cluster 1 and Cluster 2 according to

the Sustainable Development Green Index subsystems, 2020
Source: the author’s calculations in SPSS according to statistical data.

Again the main differences like in 2017-2018 and 2019 were revealed in the
educational subsystem.

The first cluster (Cluster 1, Table 2) included countries, which were characterized
by higher mean values of all five subsystems; other countries (Cluster 2, Table 3) were
characterized by a lower level of these mean values.
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Table 2
Mean values of the Sustainable Development Green Index subsystems,
Cluster 1, 2020, SDGI descending

No Country Sustainable Development Green Index subsystems SDGI
1 2 3 4 5
1. Sweden 57.39 64.58 59.59 58.45 54.83 58.97
2. United 71.52 57.00 56.36 51.33 54.51 58.14
Kingdom
3. Denmark 55.42 59.56 61.73 56.65 55.38 57.75
4, Germany 69.28 51.72 54.71 51.28 55.09 56.42
5. Finland 53.08 56.02 60.92 57.32 52.73 56.02
6. France 63.88 51.41 54.06 50.47 53.64 54.69
7. Netherlands 58.33 51.71 56.45 53.86 51.55 54.38
2020 newcomers in the Cluster 1:
8. Austria 52.37 52.67 51.22 50.35 54.48 52.22
9. Luxembourg 44,93 51.78 53.31 55.92 54.77 52.14
10. Spain 57.32 48.43 47.83 51.36 51.90 51.37
11. Estonia 44.28 52.62 51.21 54.42 52.83 51.07
12. Italy 56.68 50.12 50.19 47.16 49.96 50.82
13. Belgium 52.84 46.91 52.60 52.54 47.85 50.55
14, Ireland 46.19 51.91 48.77 55.59 47.92 50.08

Note: subsystems of the SDGI — 1 (educational subsystem), 2 (economic subsystem),
3 (political subsystem), 4 (societal subsystem), 5 (environmental subsystem).
Source: the author’s calculations in SPSS according to statistical data.

The main differences were among ‘border countries’ — best performers of Cluster 2
during the research performed based on 2019 data. For this time, not only Austria
(52.22) and Spain (51.37) reconquered their place in the Cluster 1 (mostly due to better
performance in terms of the societal subsystem (both countries) and good academic
record (Spain)), but also the Cluster 1 was joined by Luxembourg (52.14), Estonia
(51.07), Italy (50.82), Belgium (50.55), Ireland (50.08).

Investigating the situation in the Cluster 2 (Table 3), it has to be mentioned that
certain differences in countries’ positions have occurred. As it has already been stated
above, the countries with high scores which previously were in this group have managed
to move to Cluster 1. As a result, Cluster 2 in 2020 included 14 (not 21) countries, with
Slovenia (48.59) as a leader and Poland (43.21) as an outsider.

It is worth mentioning that Latvia again secured strong positions in the top of the
Cluster 2, with overall performance being again better than the one of neighboring
Lithuania.
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Table

3

Mean values of the Sustainable Development Green Index subsystems,

Cluster 2, 2020, SDGI ascending

No Country Sustainable Development Green Index subsystems SDGI
1 2 3 4 5

1. Poland 47.55 40.72 37.50 44.68 45.61 43.21
2. Bulgaria 42.24 43.40 42.14 42.67 46.85 43.46
3. Cyprus 42.52 40.34 43.57 51.63 39.42 43.50
4, Hungary 45.15 45.42 43.57 42.76 47.83 44.94
5. Romania 42.17 49.09 43.06 42.91 49.02 45.25
6. Malta 42.52 49.82 43.70 47.28 43.98 45.46
7. Croatia 42.32 49.50 45.24 40.85 49.76 45.53
8. Slovakia 42.33 46.92 45.58 44.98 49.93 45.95
9. Czech

Republic 45.63 47.89 49.50 47.36 52.58 48.59
10. Greece 47.26 42.15 48.31 51.88 48.40 47.60
11. Lithuania 41.58 51.32 47.93 48.68 49.61 47.82
12, Latvia 40.90 52.23 51.79 48.16 48.37 48.29
13. Portugal 47.67 49.08 53.73 51.35 40.53 48.47
14, Slovenia 45.63 47.89 49.50 47.36 52.58 48.59

Note: subsystems of the SDGI — 1 (educational subsystem), 2 (economic subsystem),

3 (political subsystem), 4 (societal subsystem), 5 (environmental subsystem).

Source: the author’s calculations in SPSS according to statistical data.

Changes within clusters during 2017-2020, including those in positions of
countries, can be attributed to updated data along with the introduction of new
indicators, better-balanced methodology and, what is most important, converging
processes within the EU countries in terms of green economic development (disclosed
in subsection 2.3).

Graphically the SDGI values for the countries according to the data of 2020 are
presented in the following way (Figure 3):
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Fig. 3. Division of the EU countries into two clusters
by the Sustainable Development Green Index, 2020
Source: the author’s calculations in SPSS according to statistical data.

2.2. Differences in the performance of green economy
in the context of sustainable development between clusters of the EU countries

As it can be seen at Figure 4, the mean values of all five subsystems (educational,
economic, political, societal and environmental) of the Sustainable Development Green
Index in Cluster 1 exceed those in Cluster 2. Indeed, this trend has been proven by the
data collected through the three stages of the present research.
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Fig. 4. Spider diagram showing difference between Cluster 1 and Cluster 2

of the EU countries, 2020
Source: the author’s calculations in SPSS according to statistical data.

As for the difference between two clusters, the main distinctions through three
stages of the study were identified in different subsystems. The main differentiators of
clusters were as follows (Table 4):

Table 4
Main differentiators of clusters of the EU countries
throughout the study, 2017-2020
Stage of the
study /
Significance 1 2 3 4 5
(1-5 less
significant)
1 (2017-2018) | Education | Economy | Society Politics Environment
11 (2019) Society Education | Environment | Economy Politics
111 (2020) Politics Education | Society Environment | Economy

Source: the author’s calculations in SPSS according to statistical data.
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Even though, as it can be seen in Table 4, the main differentiators of clusters had
been changing constantly, several conclusions can be made. In the first place, the factor
of academia has always played a major role. In the second place, it is clear that the factor
of environment has never played the main differentiating role.

Analyzing the differentiating significance of each of the subsystems of the SDGI
throughout all three research stages, it can be observed that the educational subsystem
scored 1 + 2 + 2 = 5, the economic subsystem 2 + 4 + 5 = 11, the political subsystem 4
+ 5+ 1 =10, the societal subsystem 3 + 1 + 3 = 7, the environmental subsystem 5 + 3
+ 4 =12 (3(highest) - 15).

These calculations show that, on average, throughout the three research stages the
strongest differentiators of clusters were education (1), society (2) and politics (3), while
economy (4) and environment (5) have been among the weakest. It is also clear, judging
by the results of the three stages, that the significance of economy for clustering the EU
countries was decreasing. This fact underlines the fact that analyzing green economy
should not be confined to economic issues only; it should necessarily consider such
important aspects of sustainable development as education and society. This
substantiates the fact that in practice the most appropriate way to comprehensively
analyze green economy is in the context of sustainable development, which has been
done within the present PhD thesis.

Thus, the economic subsystem does not possess a high differentiating significance
dividing countries by the performance of green economy in the context of sustainable
development. This conclusion makes it impossible for some countries to appeal to so-
called split between Central-Eastern and Western Europe, as well as to a pronounced
North-South divide, according to which the new EU members supposedly do not have
necessary resources to develop green economy because of lower level of economic
development. Just the reverse: the analysis with the help of the Sustainable
Development Green Index clearly shows that all countries can improve their
performance of green economy in the context of sustainable development standing by
stressing educational, societal and political factors.

2.3. Trends of the performance of green economy in the context of sustainable
development in the EU countries

As the present study is based on the analysis of approximately four years of
observations, the data collected through this period of time were systematized to find
out if there had been convergence or divergence trends in terms of the performance of
green economy in the context of sustainable development in the EU countries (plus UK).
Such analysis was applied both to the overall Sustainable Development Green Index
and its subsystems in the period of 2017-2020.

To reveal the trends the sigma convergence for data throughout the research process
was tested. The indicator o shows the convergence or divergence tendency depending
on the value of sample variance.
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Such approach has been widely used by scholars in relation to the economy of the
EU. For example, Simionescu (2014) utilized it to measure the evolution of real
convergence process between the EU countries in terms of GDP per capita in 2000 and
2012. Sometimes such approach is also used to assess convergence and divergence
processes across old and new members of the European Union.

In the present study, the variation is measured for the subsystems and the overall
SDGI using simple indicator (the mean) and synthetic indicators (variance, standard
deviation and coefficient of variation).

In a dynamic analysis the variation in decrease allows to conclude the existence of
a more obvious convergence process. And just the reverse — increasing variation signals
about the existence of a more obvious divergence process. At the same time, the most
useful indicator is the coefficient of variation, because it allows to make necessary
comparisons and conclusions.

The variance for different factors of green economy and its overall index in the EU
27 + UK countries was computed as:

_ B xm®)?

28

O—Z

(4)

where x; — the variable, i — index for countries (1-28), X — simple arithmetic average:
The variance expresses the degree of variation of variables compared to the sample’s
mean. It is affected by outliers and by the variable measurement of unit. The variance

is also used to calculate the standard deviation (¢ = Vo2 ) and the coefficient of
variation (CV = % ), the last one expressing in a relative form of the standard deviation

compared to the mean.

The indicator (o) is used to characterize the level of convergence by measuring the
variance of the Sustainable Development Green Index and its subsystems for three
stages of the study, utilizing the cross-section data about EU27 + UK countries. The
indicator is relevant when comparisons are made. For describing the convergence trend,
time series are used on a discrete interval from t to t+T. In a certain time period when
the variance of the variable decreases (the indicator value decreases in time), the
convergence process took place: 0, < 0.,y . When the variance grows, the
divergence process took place: 0> 0 ;,r.

Firstly, the o-convergence was tested for all countries under analysis regardless of
the clusters (Table 5). The results show that there is a convergence process in terms of
the overall SDGI in the EU countries. As it can be seen from the data in the table, it can
be attributed to convergence in the societal subsystem, while coefficients of variation
in the educational and economic subsystems remained approximately the same.
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Table 5
Comparison of indicators of the SDGI subsystems throughout the study,
both clusters, 2017-2020

Subsystems of
Year Indicator the Sustainable Development Green Index SDGIl
1 2 3 4 l, 5

2017- Mean 50 50 50 50 50 50

2018 Variance 73.243 22.135 35.932 | 77.439 13.276 27.864
Std.
deviation 8.55821 | 4.70479 | 5.99437 | 8.79993 | 3.64367 | 5.27866
Coefficient
of 17.1% 9.4% 12% 17.6% 7.2% 10.6%
variation

2019 Mean 50 50 50.0096 50 49.9411 | 49.9901
Variance 71.401 30.644 8.16 34.042 | 32.171 | 23.148
Std.
deviation 8.44994 | 5.53571 | 2.8566 | 5.83452 | 5.67193 | 4.81121
Coefficient
of 17% 11% 5.7% 11.7% | 11.4% 9.6%
variation

2020 Mean 50 50 49.9679 50 50 49.9936
Variance 72.316 28.764 | 36.357 | 22.778 | 17.423 22.26
Std.
deviation 8.50386 | 5.36324 | 6.02966 | 4.7726 | 4.1741 | 4.71806
Coefficient
of 17% 10.7% 12% 9.5% 8.3% 9.4%
variation

Note: subsystems of the SDGI — 1 (educational subsystem), 2 (economic subsystem),
3 (political subsystem), 4 (societal subsystem), 5 (environmental subsystem).
Source: the author’s calculations in SPSS according to statistical data.

Meanwhile, the situation in two clusters differs: the overall SDGI converges in the
framework of the Cluster 1. It can be attributed to the convergence process in the
economic and societal subsystems. At the same time, there is a clear divergence process
in the educational subsystem. It can be explained by the fact that countries with good
record on this track (the UK, Germany, France) manage to preserve their leadership and
even increase their advantages as compared to countries with lower academic results
(Ireland, Luxembourg, Estonia). In the Cluster 2, o-divergence was confirmed in the
economic subsystem of the 14 countries.

Even though over the three stages of the study the ‘polarization’ of the SDGI
measured in both clusters has not widened, and even slightly decreased (mostly because
of convergence process in the societal subsystem), still serious gaps in terms of
economy and education remain.
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2.4. Creation of a simplified version of the Sustainable Development Green Index

The Sustainable Development Green Index elaborated within the present PhD thesis
has helped to divide the EU countries into two homogeneous clusters, find out the main
differences in terms of the performance of green economy in the context of sustainable
development between the clusters and so on. However, it would be useful to make it
less complicated by establishing the most relevant indicators and thus constructing its
simplified version, where the number of indicators (currently 50) would be significantly
reduced.

To carry out the selection the analysis of the multicollinearity of the unified
statistical indicators was performed. To that end, the coefficients of determination R? =
r> of each of the primary statistical indicators of the analyzed set (in which the
correlation is significant at the 0.01 and 0.05 levels) were found (Aiisazsix, 2005). The
value of the coefficient of determination showed what share of the variation of the
dependent variable is due to the variation of the explanatory variable. The analysis of
the obtained numerical characteristics allowed to carry out a preliminary stage of
identifying closely related pairs of variables. The degree of connectedness can be judged
by the value of the coefficients of determination close to unity (0.9 < R? < 1).

The author decided to take three indicators with the biggest sum of the coefficients
of determination within each of the subsystems (to ensure equal representation of
indicators, just like in the Sustainable Development Green Index itself). The average of
their sum constituted the simplified SDGI.

Table 6
Simplified SDGI and its indicators, 2020
Subsystems of the simplified SDGI
Educational Economic Political Societal Environmental
1. Citations 1. Efficiency 1. Enforcement of 1. World 1.
per document | sectors environmental Press Environmental
regulations Freedom Performance
Index Index
2. h-index 2. Growth of 2. Environmental 2. Democracy | 2. Air quality
innovative performance Index
companies indicator*
3, Patents by | 3. Energy 3. Intellectual 3. Incidence 3. Water
origin Transition property protection | of corruption | resources
Index

* This indicator is a part of Global Innovation Index and measures environmental performance
on a state level; it is not the same as the Environmental Performance Index (environmental
subsystem) from the Environmental Performance Index Report (deals exclusively with the
quality of environment).

Source: the author’s calculations in SPSS according to statistical data.
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I11. INTERRELATION BETWEEN
THE SUSTAINABLE DEVELOPMENT GREEN INDEX AND
AND SUSTAINABLE DEVELOPMENT GOALS PROGRESS
IN THE EU COUNTRIES

At this point the Sustainable Development Green Index provided an ability to define
scores for the EU countries (plus the UK) and divide them into two clusters, as well as
to trace divergence and convergence processes in terms of the performance of green
economy in the context of sustainable development through the three stages of the study.

Now that the SDGI, along with its simplified version, has been presented, it is
suggested to test empirically their interrelation between the SDGI and indicators
connected with some of Sustainable Development Goals in the European Union by
performing correlation analysis. By the author’s own expert view, and taking into
account strong demand for studying the progress within society-related SDGs (Sianes
et al., 2022), five SDGs were chosen, namely, SDG 3 ‘Good health and well-being’,
SDG 4 ‘Quality education’, SDG 6 ‘Clean water and sanitation’, SDG 9 ‘Industry,
innovation and infrastructure’, SDG 16 ‘Peace, justice and strong institutions’.

3.1. Education and digital skills (SDG 4 ‘Quality education’)

To find interrelation between the Sustainable Development Green Index and
progress towards SDG 4 ‘Quality education’ in the EU countries such indicator as
‘Share of individuals having at least basic digital skills’ (Table 7) was chosen. This
indicator measures the share of people aged 16 to 74 having at least basic digital skills.

Table 7
Interrelation between the Sustainable Development Green Index
and share of individuals having at least basic digital skills in the EU countries,

2019-2020

Indicators SDGI/ SDGI Share of individuals
simplified having at least basic

digital skills
SDGI / Pearson Correlation 1 0.802™/0.850™
SDGI simplified Sig. (2-tailed) - 0.000
N 28 28
Share of individuals | Pearson Correlation 0.802"/0.850" 1
having at lease Sig. (2-tailed) 0.000 -
basic digital skills N 28 28

Note (hereinafter):

* Correlation is significant at the 0.05 level (2-tailed);

** Correlation is significant at the 0.01 level (2-tailed).

Source: the author’s calculations in SPSS according to Eurostat, 2022a.
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As it can be seen from the table, a interrelation between the indicator ‘Share of
individuals having at least basic digital skills” and the Sustainable Development Green
Index, as well as its simplified version (0.802 and 0.850 respectively with a very high
statistical significance, p-value = 0.000) was demonstrated. According to Quinnipiac
University interpretation, such correlation can be characterized as very strong (Akoglu,
2018).

3.2. Economy (SDG 9 ‘Industry, innovation and infrastructure’)

Having disclosed the interrelation between the Sustainable Development Green
Index and education (in particular, SDG 4 ‘Quality education’), this PhD thesis seeks
to establish whether there is a interrelation between the SDGI and the economy as well.
To that end the correlation between the Index and progress towards SDG 9 ‘Industry,
innovation and infrastructure’ was tested. It is worth mentioning that monitoring SDG 9
in an EU sustainabke development context focuses on progress made in strengthening
R&D and innovation and in promoting sustainable transport (Eurostat, 2022b).

The indicator needed for the analysis (N) is received by dividing electric cars sales
(S) by population (P) in hundred thousand people (to make calculation more
convenient):

_ S
P/100000

®)

Table 8
Interrelation between the Sustainable Development Green Index and
the EU countries’ ranks by electric cars sales per 100 000 residents, 2019

Sustainable Electric cars sales
Indicators Development per 100 000

Green Index residents
Sustainable Pearson Correlation 1 0.721™
Development Green | Sig. (2-tailed) - 0.000
Index N 28 24
Electric cars sales Pearson Correlation 0.721™ 1
per 100 000 Sig. (2-tailed) 0.000 -
residents N 24 24

Source: the author’s calculations in SPSS according to Eurostat, 2019;
Electric Cars Sales Statistics, 2020.

As it can be seen from Table 8, the interrelation between the Sustainable
Development Green Index and electric car sales per 100 000 residents in the EU
countries in 2019 was 0.721 with a very high statistical significance (p-value = 0.000),
which can be characterized as very strong (Akoglu, 2018).
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To get another confirmation of the close interrelation between the Sustainable
Development Green Index on one side, and economy (SDG 9) on the other, it was
decided to take the indicator of electric cars market share in the EU countries in 2020.
This year was remarkable since the average market share of new passenger electric cars
in Europe more than tripled in this period to 11.4% (from less than 3.6% in 2019)
(European Automobile Manufacturers Association (ACEA), 2021).

Table 9

Interrelation between the Sustainable Development Green Index and
electric cars market share in the EU countries, 2020

Indicators SDGI/ SDGI ECV market
simplified share
SDGI / Pearson Correlation 1 0.790"/0.835™
SDGI simplified Sig. (2-tailed) - 0.000
N 26 26
ECV market Pearson Correlation 0.790™/0.835™ 1
share Sig. (2-tailed) 0.000 -
N 26 26

Source: the author’s calculations in SPSS according to European Automobile Manufacturers
Association (ACEA), 2021.

As it can be seen from Table 9, the interrelation between the Sustainable
Development Green Index / its simplified version and electric cars market share in the
EU countries in 2020 was 0.790 / 0.835 respectively with a very high statistical
significance (p-value = 0.000), which can be characterized as very strong (Akoglu,
2018).

As for the SDGI subsystems, the strongest interrelation was found with the political
subsystem (0.796), but not the economic one (0.716). These results underline the fact
that electric car sales cannot be considered as purely economic factor, but only in its
connection with politics. Thus, the assumption by Hancké and Mathei (2020) that
making electric cars is political and economic problem has been proven empirically.

3.3. Politics (SDG 16 ‘Peace, justice and strong institutions’)

To examine the interrelation between the Sustainable Development Green Index and
politics (in particular, SDG 16 ‘Peace, justice, and strong institutions’) within the
present subsection it was applied to the results of the European Parliament Elections
held in 2019 and correlation analysis with these data has been performed. Such choice
was made because SDG 16 in the context of the European countries stresses the
importance to promote, inter alia, good governance, non-discrimination at all levels of
government, democracy (European Commission, 2022a).
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Therefore, it was decided to take the outcome of this political event (European
Parliament, 2019) to that end. During this campaign voters had a chance to support
green parties which are the part of Group of the Greens / European Free Alliance
(Greens/ EFA). This political force, in turn, prioritizes the issues of climate, renewables
and sustainable development (Greens / EFA, 2020).

Table 10
Interrelation between the Sustainable Development Green Index in the EU
countries and their rank in European Parliament elections, 2019

Sustainable Country’s ‘green
Indicators Development representativeness’
Green Index in European
Parliament*
Sustainable Spearman’s pho 1 0.675™
Development Green | Sig. (2-tailed) - 0.000
Index N 28 28
Country’s ‘green Spearman’s pho 0.675™ 1
representativeness’ Sig. (2-tailed) 0.000 -
in European N 28 28
Parliament*

* ranked by the author
Source: the author’s calculations in SPSS according to European Parliament, 2019.

The results of analysis show that the correlation coefficient between the country’s
rank in European Parliament elections and the Sustainable Development Green Index
equals 0.675, which can be characterized as somewhat between ‘strong’ and ‘very
strong” (Akoglu, 2018) with a very high statistical significance (p-value = 0.000).

These results show, on the one hand, that the Sustainable Development Green Index
has certain explanatory potential when applied to a particular political event related to
sustainable development. On the other hand, the differences between countries revealed
in the framework of the present study (in terms of the performance of green economy
in the context of sustainable development) also have political and electoral
consequences.

3.4. Society (SDG 3 ‘Good health and well-being’)

To find out if there is interrelation between the Sustainable Development Green
Index and SDG 3 ‘Good health and well-being’ such indicator as ‘Smoking prevalence’,
related to this aspect of sustainable development, was taken. This indicator measures
the share of the population aged 15 years and over who report that they currently smoke
boxed cigarettes, cigars, cigarillos or a pipe. The data are collected through a
Eurobarometer survey and are based on self-reports during face-to-face interviews in
people’s homes (Eurostat, 2022c).
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Table 11
Interrelation between the Sustainable Development Green Index
and smoking prevalence in the EU countries, 2020

Indicators SDGI/ SDGI Smoking prevalence
simplified

SDGI / Pearson Correlation 1 -0.708""/-0.766™
SDGI simplified Sig. (2-tailed) - 0.000
N 28 28

Smoking Pearson Correlation -0.708"/-0.766™ 1
prevalence Sig. (2-tailed) 0.000 -
N 28 28

Source: the author’s calculations in SPSS according to Eurostat, 2022c.

This indirect correlation of smoking prevalence in the EU (part of SDG 3 ‘Good
health and well-being’) with the Sustainable Development Green Index and its
simplified version (-0.708 and -0.766 respectively) with a very high statistical
significance (p-value = 0.000) can be characterized as very strong (Akoglu, 2018).

3.5. Natural environment (SDG 6 ‘Clean water and sanitation’)

To find interrelation between the Sustainable Development Green Index and SDG
6 ‘Good health and well-being’ such indicator as ‘Exposure to unsafe drinking water,
% of population’ (Table 12), related to this aspect of sustainable development, was
taken. In general, SDG 6 aims to ensure availability and sustainable management of
water and sanitation for all people by 2030 (United Nations, 2015b).

Within the European context in SDG 6 the importance of universal and equitable
access to safe drinking water, sanitation, and hygiene, as well as commitment to
strengthen the sustainable and integrated management of water resources are reaffirmed
(European Commission, 2022b). To find out if there is interrelation between the SDGI
and the exposure to unsafe drinking water in the EU countries, correlation analysis using
Pearson correlation coefficient was performed. Its results are presented in Table 12.

As it can be seen from the table, the correlation coefficient between the exposure to
unsafe drinking water and the Sustainable Development Green Index, as well as its
simplified version in the EU countries equals -0.577 / -0.689 respectively, which can be
characterized as ‘strong’ (Akoglu, 2018).
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Table 12

Interrelation between the Sustainable Development Green Index
and exposure to unsafe drinking water in the EU countries, 2020

Indicators SDGI/ SDGI Exposure to unsafe

simplified drinking water,

% of population
SDGI / Pearson Correlation 1 -0.577"/-0.689™
SDGI simplified Sig. (2-tailed) - 0.001
N 28 28
Exposure to unsafe | Pearson Correlation -0.577"/-0.689™ 1
drinking water, Sig. (2-tailed) 0.001 -
% of population N 28 28

Source: the author’s calculations in SPSS according to European Commission, 2022b.

3.6. Sustainable Development Green Index and GDP per capita:

which is more connected with SDGs progress?

Since one of the purposes of elaborating the SDGI was to find metrics more
consistent with the current paradigm of sustainable development than conventional
indicators (Hak et al., 2016), it seems important to compare it with such conventional
metrics as GDP per capita in terms of interrelation with SDGs progress in the EU.

Table 13
Interrelation between Sustainable Development Goals
and GDP per capita, the SDGI and simplified SDGI, 2020
SDG/ SDG 4 SDG 9 SDG 16 SDG 3 SDG 6
Indicator, ‘Quality ‘Industry, ‘Peace, ‘Good ‘Clean
index education’ innovation justiceand | healthand | water and
and strong well- sanitation’
infrastructure’ | institutions’ being’
GDP per 0.547** 0.522** 0.593** 0.528** 0.585**
capita
SDGI 0.802** 0.790** 0.668** 0.708** 0.577**
Simplified 0.850** 0.835** 0.723** 0.766** 0.689**
SDGI

Source: the author’s calculations in SPSS according to statistical data.

All analyzed SDGs interrelated with the simplified SDGI stronger, than with such
conventional metric as GDP per capita, which covers only economy. Thus, the SDGI
and its simplified version are more relevant to measuring progress towards SDGs in
Europe than conventional metrics.
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ENDING
Main conclusions

1. The scientific literature on the issue of green economy stresses great importance and
positive impact of this phenomenon on the sustainable development. It names certain
problems connected with the green economic development, as well as proposes ways to
solve them. It uses multidimensional interdisciplinary approach to study a green
economy and provides favorable basis for future research in this direction.

2. There is a certain lack of papers examining the issue of green economy in the context
of sustainable development on the national and regional level in the European Union.
Therefore, it was necessary to conduct a systemic study that would summarize all
aspects of this phenomenon, as well as develop a synthetic index that would provide an
opportunity to conduct a multidimensional analysis of green economy in the context of
sustainable development.

3. The present PhD thesis proposes to use a newly elaborated Sustainable Development
Green Index (SDGI) based on the Quintuple Helix Model, which consists of five
subsystems: educational, economic, political, societal and environmental. Particular
attention is paid to the educational subsystem, since its inclusion is methodologically
innovative as compared to other indexes presented within the study and allows to
perform interdisciplinary analysis of green economy in the context of sustainable
development.

4. As the structure of the Quintuple Helix is described in the literature and its five-factor
system exists a priori, to quantify the Sustainable Development Green Index the list of
calculable indicators was created by the following criteria: credibility and reliability,
relevance, quality, feasibility, distinctiveness, availability. Moreover, priority was given
to those indicators already used by scholars and institutions, approbated at international
scientific conferences and in publications in peer-reviewed scientific journals, as well
as used by international organizations and entities testing green economy measurement
methods, such as United Nations Organization, United Nations Environment
Programme, European Environment Agency, Organisation for Economic Co-operation
and Development, and compatible with already existing scoreboards, standards and
goals such as Sustainable Development Goals by the United Nations.

5. The calculations performed by the author allowed to define statistical values for all
SDGI subsystems, as well as for the overall Sustainable Development Green Index for
each country of the European Union throughout all stages of the study: 2017-2018,
2019 and 2020. As a result of the study the EU countries (including the UK) were
divided into two homogenous clusters by their performance of green economy in the
context of sustainable development (measured by the SDGI): Cluster 1 — countries with
better performance and Cluster 2 — the others. This division based on the data of 2017-
2020 revealed absolute leaders (Sweden, the United Kingdom, Germany, Denmark,
Finland, the Netherlands, France) and outsiders (Poland, Bulgaria, Cyprus, Hungary,
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Romania) in terms of the performance of green economy in the context of sustainable
development.

6. Throughout all stages of the study, the most powerful differentiators of clusters were
the educational subsystem (1), the societal subsystem (2) and the political subsystem
(3), while the economic subsystem (4) and the environmental subsystem (5) have been
among the weakest diferentiators for clustering the EU countries according to the
performance of green economy in the context of sustainable development. At the same
time, the differentiating significance of economy was decreasing, while the factor of
academia has always a major differentiating significance. At the same time, it has been
established that the environmental subsystem itself has never had a major differentiating
significance in a country’s clustering by the performance of green economy in the
context of sustainable development.

7. The economic subsystem does not possess a high differentiating significance dividing
the EU countries by the performance of green economy in the context of sustainable
development. This conclusion makes it impossible for some countries to appeal to so-
called split between Central-Eastern and Western Europe, as well as to a pronounced
North-South divide, according to which the new EU members supposedly do not have
necessary resources to develop green economy because of lower level of economic
development. Just the reverse: the results of analysis with the help of the Sustainable
Development Green Index show that all countries can improve their performance of
green economy in the context of sustainable development standing by stressing
educational, societal and political factors.

8. A convergence process in terms of the Sustainable Development Green Index in the
EU countries was established and confirmed during the period of 2017-2020. It can be
attributed to convergence in the societal subsystem, while coefficients of variation in
the educational and economic subsystems remained approximately the same.

9. Values of the Sustainable Development Green Index converges within the Cluster 1
(with the higher performance of green economy in the context of sustainable
development) of the EU countries. It can be attributed to the convergence process in the
economic and societal subsystems. At the same time, there is the divergence process in
the educational subsystem, which is explained by the fact that countries with a good
record on this track (the UK, Germany, France) managed to preserve their leadership
and even to increase their advantages as compared to countries with lower academic
results (Ireland, Luxembourg, Estonia), which, apparently, should attend more to their
educational subsystem. In the Cluster 2 of the EU countries, o-divergence was
confirmed in the economic subsystem.

10. The analysis of the multicollinearity has allowed to define the most relevant
indicators within each of the subsystems of the Sustainable Development Green Index
and construct its simplified version, which includes 15 indicators for all five subsystems
(3 indicators within each subsystem) instead of 50 in the full Sustainable Development
Green Index.

11. The interrelation between the SDGI and the spheres of education, economy, politics,
society and environment, represented by the relevant SDGs (SDG 4 ‘Quality education’,
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SDG 9 ‘Industry, innovation and infrastructure’, SDG 16 ‘Peace, justice and strong
institutions’, SDG 3 ‘Good health and well-being’, SDG 6 ‘Clean water and sanitation’)
has been revealed with the use of correlation analysis. The strongest interrelation was
observed between the Sustainable Development Green Index and the sphere of
education (SDG 4 ‘Quality education’), while the weakest interrelation was observed
with the sphere of natural environment (SDG 6 ‘Clean water and sanitation’). This
means that the EU countries, which place more emphasis on facilitatiing green
education have the best chance of having the higher performance of green economy in
the context of sustainable development, while their performance in the sphere of natural
environment has a comparatively weaker effect. And also vice versa, the EU countries
with the higher performance of green economy in the context of sustainable
development demonstrate the fastest progress towards SDG 4 ‘Quality education’ and
more moderate one — towards SDG 6 ‘Clean water and sanitation’.

12. It was proved empirically that the newly elaborated Sustainable Development Green
Index and its simplified version are more connected with SDGs progress than
conventional metrics (in particular, GDP per capita). It can be attributed to the fact that
the SDGI includes several subsystems, namely, educational, economic, political,
societal and environmental, and thus more consistent with the context of sustainable
development.

13. By the application of the Sustainable Development Green Index elaborated in the
framework of the present PhD thesis its hypothesis has been proved. Indeed,
multidimensional green economic development stimulates a progress towards relevant
Sustainable Development Goals in the European Union countries. Particularly, the
strength of such stimulation has been shown by the correlation between the Sustainable
Development Green Index (reflecting the performance of green economy in the context
of sustainable development) as well as its simplified version, and SDG 4 ‘Quality
education” (0.802 and 0.850 respectively), SDG 9 ‘Industry, innovation and
infrastructure’ (0.790 and 0.835 respectively), SDG 3 ‘Good health and well-being’
(0.708 and 0.766 respectively), SDG 16 ‘Peace, justice and strong institutions’ (0.668
and 0.723 respectively) and SDG 6 ‘Clean water and sanitation’ (0.577 and 0.689
respectively). At the same time, the EU countries demonstrate very different
performance of green economy in the context of sustainable development, especially in
the educational, societal and political subsystems, and this is the biggest topical
challenge for ‘green’ economists, sociologists, philosophers and policy-makers of the
European Union.

Discussion

In the discussion subsection, it seems important to compare the Sustainable
Development Green Index elaborated within the present PhD thesis with the results of
other similar integral models, which have been developed within the scientific
community. For example, the Environmental Performance Index (EPI), elaborated in
2020, provides a data-driven summary of the state of sustainability around the world.
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Using 32 performance indicators across 11 issue categories, the EPI ranks 180 countries
on environmental health and ecosystem vitality (Morse, 2017). The analysis of this
model shows that it places emphasis on such factors as air quality, sanitation & drinking
water, heavy metals, waste management, biodiversity and habitat, ecosystem services,
fisheries, climate change, pollution emissions, agriculture and water resources.

Applying the same pattern used in the present PhD thesis, it has to be mentioned
that EPI pays much attention to such subsystems as economy (waste management,
climate change, pollution emissions, agriculture), society (sanitation and drinking
water) and natural environment (air quality, biodiversity and habitat, ecosystem
services, fisheries, water resources) while not considering such components as
education and politics reflected in the Sustainable Development Green Index.

Other different integral indicators are also widely used as a tool to describe a green
economy. Attempts to make the assessment of the performance of green economy have
been made by several researches and institutions. For example, Kasztelan (2017b) used
33 selected indicators of green economy on the basis of the OECD methodology and
database. Diagnostic variables defining the level of green growth for particular countries
were adjusted in an attempt to meet three criteria: substantive, formal and statistical.
Based on the results obtained, Kasztelan concludes that the green growth can provide
solutions to economic and environmental problems and create new sources for
sustainable development (Kasztelan, 2017b), however, its [green growth] level in the
OECD countries is still insufficient (Ibid). In his research, Kasztelan (2018), having
examined the level of green growth in 28 EU countries, applied the same methods as
the author of the present PhD thesis and determined four groups of countries: Sweden
(0.6477) is the leader (in this sense the results of Kasztelan study results are close to
results of the present study), followed by the countries from the second group (and in
this part the results differ): Croatia (0.5668), Latvia (0.5447), Austria (0.5399), Finland
(0.5383), the Netherlands (0.5249), Slovenia (0.4925), Denmark (0.4874), Hungary
(0.4808), Belgium (0.4777), ltaly (0.4722), the United Kingdom (0.4666). Slovakia
(0.4647), Lithuania (0.4589), the Czech Republic (0.4570), Luxembourg (0.4538),
Germany (0.4521), Portugal (0.4469), Spain (0.4461), Poland (0.4406), France
(0.4336), Ireland (0.4100), Estonia (0.4038) and Romania (0.4015) belong to the third
group. The fourth group’s countries — Greece (0.3913), Malta (0.3865), Bulgaria
(0.3755) and Cyprus (0.3614) — are at the bottom.

Thus, Kasztelan (2018) divided the EU countries into four groups, contrary to two
clusters within the present PhD thesis. It has to be mentioned again, that the OECD
methodology (2017) the scholar used as a basis for research ignores the sphere of
education, while the present PhD thesis assigns an important role to it.

The results and methodology of the present PhD thesis can also be compared to the
Eco-Innovation Index, which is aimed at capturing the different aspects of eco-
innovation by applying 16 indicators grouped into five dimensions: eco-innovation
inputs, eco-innovation activities, eco-innovation outputs, resource efficiency and socio-
economic outcomes (Spaini et al., 2018). The leaders according to this index are:
Luxembourg (138 points), Germany (137 points), Sweden (132 points), Finland (121
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points), Austria (119) and Denmark (115); the worst performers are Cyprus (45),
Bulgaria (50), Poland (59), Malta (59) and Romania (66). With some exceptions (for
example, Luxembourg), generally these results coincide with the findings of the study
performed within the present PhD thesis. At the same time, the distinctions may be
caused by different methodology, because the Eco-Innovation Index places less
emphasis on environmental and political issues, mostly concentrating on economics.

Therefore, there are both similarities in the assessment of the performance of green
economy presented in this PhD thesis and other studies, and differences, which can be
affected by the time period and the research methodology, countries under research and
indicators chosen. Key challenges of the indicator approach also include data
availability, right balance between different indicators selection criteria, systemic
understanding of the relationships between indicators and the context of their use.

It is interesting, though, that attempts to create a unified scoreboard for assessing
performance in terms of sustainable development and corporate social responsibility
have long been made in private sector. Global Reporting Initiative (GRI) serves as an
example for that. It is designed as a generally accepted framework for reporting on an
organization’s economic, environmental and social performance in a format that mirrors
financial reporting and creates more transparency (Wilburn K., Wilburn R., 2013). The
only difference is that it is intended for companies — of any size, as well as for non-
profit and government organizations.

GRI guidelines establish the principles and performance indicators that
organizations can use to measure and report their performance in six categories: the
economic category includes economic performance, market presence and indirect
economic impact; the environmental category includes materials, energy, water,
biodiversity, emissions, effluents and waste, products and services, compliance,
transport and overall; the social category includes sustainability and the impact an
organization has on the social systems within which it operates, as well as labor
practices and human rights based on internationally recognized universal standards such
as the United Nations Universal Declaration of Human Rights and its Protocols; the
human rights category includes investment and procurement practices, non-
discrimination, freedom of association and collective bargaining, abolition of child
labor, prevention of forced and compulsory labor, complaints and grievance practices,
security practices and indigenous rights; the societal category addresses community,
corruption, public policy, anti-competitive behavior and compliance; the product
responsibility category includes customer health and safety, product and service
labelling, marketing communications, customer privacy and compliance (Global
Reporting Initiative, 2021).

To sum up, applying the author’s elaborated Sustainable Development Green Index
indicated that Sweden is the country with the highest score of the SDGI. Finland,
Denmark and the Netherlands are also among the leaders. In this respect the results are
very close to those obtained by Kazstelan (2018). Relatively low performance of green
economy in the context of sustainable development in some countries, including Poland,
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Bulgaria, Cyprus, Hungary and Romania, was also confirmed within several other
studies (Kazstelan, 2018; Spaini et al., 2018).

At the same time, there are differences in positions of other countries, which
can be attributed to different time periods and methodology, since Kasztelan (2018)
used OECD methodology (2017) which ignored the sphere of education, while the
present PhD thesis assigned an important role to it. The same stands for the study by
Ryszawska (2015), who also did not pay enough attention to the sphere of education.
As for the Eco-Innovation Index (Spaini et al., 2018), consisting of 16 indicators — it
placed less emphasis on environmental and political issues and more on economy.

Key challenges of the indicator approach, which also included data availability,
right balance between different indicator selection criteria, systemic understanding of
the relationships between indicators and the context of their use, could also lead to
different results.

In the division into two clusters, the main differences within the present study were
observed in the educational subsystem, followed by the political, societal, economic and
environmental subsystems, respectively. The present study also identified opportunities
for improvement for all EU countries within the SDGI five subsystems, which can
support decision-making on strategy and prioritization of actions. It is particularly
important, because the Sustainable Development Green Index provides a set of
indicators with quality, accessible and timely data from official sources, which can
reduce uncertainty in decision-making. Moreover, the Index is linked to the SDGs,
which makes it suitable for understanding the main drivers for sustainable development.
According to the author, the analysis of the SDGI / its subsystems relationships with all
Sustainable Development Goals (17) should become the subject of subsequent research,
since the present study disclosed the SDGI interrelation with only five SDGs.

Problems and their possible solutions

During the development of this PhD thesis, the author identified several problems,
the essence of which promotes the need to logically divide them into two groups —
research problems and economic ones.

PROBLEM 1: Decision-makers, governmental institutions, academia do not use
unified comprehensive indices to assess countries or regions’ record on green economy.

Possible solution: organizing seminars and working groups, scientific conferences
on national and global levels for higher education institutions, scholars, decision-
makers to discuss different green economy models and scoreboards. Promoting the use
of the Sustainable Development Green Index by state institutions, government agencies,
think-tanks etc. as a unified model.

PROBLEM 2: Scholars and international institutions demonstrate different
approaches to conceptualization of green economy, which include different definitions
of terms, distinctions in methodology etc. Even though such diversity in some cases
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may be considered as a positive phenomenon, there should be a unified scoreboard on
green economy progress that can be used as benchmark or yardstick both by
governments and private actors.

Possible solution: a universal benchmark with regard to green economy may be
developed in cooperation with scholars, decision-makers, entrepreneurs in the
framework of an international organization, for example, OECD. As it has been
mentioned, this institution has already achieved significant progress in this respect, even
though the methodology it proposes, as it has been shown in the present PhD thesis,
lacks analysis of educational factor (within the present study, this factor has been proved
to be very important for the performance of green economy in the contect of sustainable
development in the EU countries). Thus, there is a need to improve the OECD
methodology.

PROBLEM 3: Unavailability of necessary data for researchers, decision-makers and
entrepreneurs; to get information on country’s record on green economy nowadays one
has to look through various reports, which provide various methodologies and
indicators.

Possible solution: a unified approach is needed, a detailed ‘green’ database can be
published on the website of a specialized organization which introduced it (for example,
OECD). In turn, the Sustainable Development Green Index, considering its prognostic
potential revealed in the third section of the present PhD thesis, may help economic
actors to make decisions with regard to business perspectives. For example, following
the approach explained in subsection 3.2 (the SDGI correlation with electric cars sales),
Tesla CEOs may decide whether it is reasonable to expand on the concrete EU country’s
market or not.

PROBLEM 4: Lack of relevant statistics on green economy.

Possible solution: there is a need to foster closer cooperation between scientific
community, government actors, academia and business to forge relevant statistics on
green economy track. Particularly, every country may employ a united database where
all unclassified information received from actors is collected and processed
automatically. The same system may exist on the regional level (the EU) as well as
globally. The Sustainable Development Green Index should be updated and improved
on a regular basis. It can also be done with the use of artificial intelligence (Al), which
can automatically trace new reports, changes in indicators and thus update the Index for
politicians and entrepreneurs always to possess actual information for making decisions.

Concluding remarks
1. The present PhD thesis is devoted to the important issue of green economy, which,

considering modern tendencies and regulations, is recognized as crucial for future
sustainable development.
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2. The issue under research in the framework of the PhD thesis is essential both for the
European Union as a whole, since it prioritizes green development in accordance with
the European Green Deal, as well as member states that should comply with this green
regional course.

3. The findings of the present PhD thesis not only provide new knowledge about the
process of green economic development, but also integrate the theoretical and
methodological approach to the phenomenon of green economy, offering a newly
elaborated Sustainable Development Green Index, which has not been used in Latvian
and European science and practice so far.

4. In Europe in general and the EU countries in particular, more and more attention is
paid to the need to promote green development with prior attention to the issues of
economics (stimulating eco-friendly industries) and politics (introducing environmental
taxes and regulations, coordinating efforts on regional and international levels). At the
same time, the present PhD thesis offers a broader approach towards green
development: not ignoring the very important economic and political subsystems, it also
considers such subsystems as educational, societal and environmental. All these
subsystems have been integrated, and a five-factor approach has become the basis of
the Sustainable Development Green Index, elaborated within the present PhD thesis.
This instrument has allowed to examine the progress on green economy track in the EU
countries and group them into clusters in terms of the performance of green economy
in the context of sustainable development.

5. The Sustainable Development Green Index proved usable for dealing with green
economy analysis, assessing different countries’ performance on this track. Moreover,
by linking the Index to certain SDGs (particularly, SDG 3 ‘Good health and well-being’,
SDG 4 ‘Quality education’, SDG 6 ‘Clean water and sanitation’, SDG 9 ‘Industry,
innovation and infrastructure’, SDG 16 ‘Peace, justice and strong institutions’ the study
contributed to deepening the debate on green economy.

6. The following logical course is used in the PhD thesis: (1) the first section provides
the theoretical, methodological and terminological basis for empirical analysis of green
economy, providing the framework for practical implementation of main ideas found in
relevant literature; it also concentrates on the methodology, performs content analysis
of existing definitions of various ‘green’ terms and suggests new definition of green
economy, giving characteristics to the Sustainable Development Green Index and
substantiating its use; describes in details the Sustainable Development Green Index
and assigns the main indicators for its assessment; (2) the second section deals with the
empirical side of the study, implementing theoretical principles from the first section
and calculating the Sustainable Development Green Index for each country of the EU,
dividing them into clusters and identifying convergence and divergence processes in
terms of the performance of green economy in the context of sustainable development;
(3) the third section reveals interrelation of the newly elaborated Index with some of the
Sustainable Development Goals progress in the EU countries.

7. The PhD thesis objectives have been accomplished, the aim has been achieved and
the hypothesis has been proved using the empricial data of the EU countries for the
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period from 2017 to 2020. As a theoretical contribution, the study advanced the frontier
of knowledge by reducing the identified gap, and at the same time, contributed to
sustainable development and green economy analysis with the proposed Index. As a
practical contribution, the applied study offers governments, society, academia and
business a tool to measure a country’s performance of green economy in the context of
sustainable development, as well as to identify week points and promote systemic vision
towards SDGs.

8. The present PhD thesis is novel and useful for various stakeholders.
The study also opens up new research opportunities in terms of further applicability of
the Sustainable Development Green Index towards multidimensional green economic
development issues not only in the EU countries, but also globally.
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