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IEVADS

Zinatniska aktualitate

Blokkédes tehnologija ir nesen radita IKT inovacija, kura, atbilstosi
Sumpétera (1912) klasifikacijai, pieder pie tehnologijas inovacijam. Sumpéters
(1912) uzskatija, ka inovacija ir biitisks konkur€tspgjas un ekonomisku parmainu
virzitajspeks. Vins ar1uzskatija, ka inovacija ir ekonomisko parmainu centrs, kas
rada “radosas iznicibas vetru”, kas attista ekonomiku, savukart uznéméjs pilda
parmainu raditaja funkciju (Schumpeter, 1942). Sumpéters (1912, 1939, 1942)
apgalvo, ka izplatiSanas un atdarinaSanas procesiem ir butiskaka ietekme uz
ekonomiku neka izgudrojuma fazei. Tapéc no ekonomiska viedokla ir svarigi
izpétit faktorus, kas veicina blokkédes tehnologiju izplati$anas un atdarinasanas
procesus. Sos faktorus vélak var pastiprinat, istenojot industrialo, inovacijas un
digitalas tranformacijas politiku, kas batiski ietekmé regionalo attistibu. Vintjess
un Holanders (Wintjes un Hollanders, 2020) atzimg, ka tehnologiju izmanto$ana
regionala limeni ir svarigaka neka fundamentalie pétijumi un ka regiona
konkur€tsp€ju nosaka tris faktori — piekluve zinasanam, sp&ja absorb&t zinasanas
un spéja izplatit zina$anas un tehnologijas.

Latvija ietilpst tada valstu grupa ka “Austrumeiropa ar kvalificetu industrialo
darbaspeku”, kurai raksturiga vidgja piekluve zinasanam un zema absorbcijas un
izplatiSanas spg€ja, noradot uz nozimigam problémam tados raditajos ka
“nodarbinatiba”, “regionala attistiba”, “ilgtsp€jiga veselibas apriipes sistéma” un
“izglitiba un apmaciba” (Wintjes un Hollanders, 2020). Turklat Vintjess un
Holanders (Wintjes un Hollanders, 2020) veiktaja aptauja ir secinats, ka
pétniecibas, tehnologiju un inovaciju ietekme uz regionalo attTstibu ir liela, tapéc
miisdienu tehnologiju ievieSanas izp&te ir nepiecieSama dazados regionalas
attistibas, digitalas transformacijas un ekonomikas attistibas kontekstos.

Blokkede ir vidgja termina nakotnes tehnologija, kas pakapeniski tiek ieviesta
daudzas pasaules valstis gan privatajos, gan publiskajos projektos, un ta veido
nakotnes internetu — Web 3.0, kas Tstenos blokk&de balstitus protokolus
decentraliz€tai datu apstradei un lémumu pienemsanai. Rezumgjot var apgalvot,
ka blokk&de lauj tikla lietotajiem parliecinaties, ka to riciba ir viena un ta pati
informacija, un $1 parlieciba nav balstita uz uzticibu, bet gan uz blokk&des pamata
esoSajam tehnologiskajam sastavdalam. Kaut ari blokk&des tehnologija ir ciesi
saistita ar tadam kriptovalitam ka Bitcoin un decentralizéto aplikaciju
platformam, piem&ram, Ethereum, S§ie ir tikai dazi blokkedes tehnologijas
pielietosanas pieméri un dala no tas vispargjam funkcionalajam iespgjam.
Blokkedes tehnologiju un kriptovaliitas var salidzinat ar internetu un e-pastu, jo
e-pasts ir tikai viens interneta pielietojuma veids, un tas pats attiecas arT uz
kriptovalGitam, jo tas ir tikai viens blokk&des tehnologijas pielietojuma veids.

Uznemuma Deloitte veiktaja Globalaja blokk&des aptauja (2019) secinats, ka
2019. gads bija pagrieziena punkts blokk&des tehnologijas attistiba, par ko liecina
radikalas parmainas biznesa lideru attieksmé, kuri atzina, ka blokkedes
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tehnologija ir redla un var kalpot ka pragmatisks risinajums uznémeéjdarbibas
problémam dazadas nozarés un pielietojuma jomas. Blokk&éde garant€ uzticibu,
nodro$ina nemainigumu, caurskatamibu un samazina starpnieku izmatoSanas
nepiecieSsamibu, ka arT nodrosSina papildu drosibu darjjumiem, kas veikti
interneta. Tas ir ieveérojamas prieksrocibas, kuras nevar nenemt véra, savukart
Skerslus blokkeédes tehnologijas ievieSanai var samazinat un apiet, jo tiek iegiita
lielaka pieredze tas pielietoSana, un blokkéde pakapeniski klast par
fundamentalu tehnologiju, lidzigi ka tas bija ar internetu 20. gadsimta
devindesmitajos gados.

Akadeémiskas aprindas, plassazinas lidzekli, korporacijas, tehnologiju
pionieri un valsts iestades ir secindjusas, ka blokkedes tehnologija var novest pie
jauna Iimena uzticibas, decentralizacijas un integracijas saistiba ar
uznémejdarbibas veikSanu un publisko pakalpojumu sniegSanu visa pasaulg,
radot pamatu vél nebijusiem uznémejdarbibas modeliem un jaunai interneta érai,
kas atvieglos vertibu mainas darfjumu veikSanu. Pedgjie divi gadi bija
eksperimentu periods, kas paradija blokk&des tehnologijas praktiskos ieguvumus
un izaicinajumus, padarot to saprotamaku un palielinot organizaciju entuziasmu
saistiba ar iesp&jamo blokk&des tehnologiju ievieSanu. Paredzams, ka tuvakaja
nakotné notiks blokkédes tehnologiju ievieSana liela méroga projektu veida
dazadas uznemejdarbibas struktiiras. Blokkedes koncepcijas un prototipi tiek
ieviesti atSkirigas jomas: finanSu darfjjumos, veselibas apriip€, darfjumos ar
nekustamo IpaSumu, mazumtirdznieciba, piegades keédes, logistika,
apdroSinasana, publiskajos pakalpojumos utt. Tomér, neskatoties uz tas
pieaugoSo popularitati, nozarei raksturigie un ari tiesiskie Skersli joprojam
ieteckmé blokkedes tehnologiju ievieSanu. Tapéc, lai izpétitu un izprastu
blokk&des tehnologiju ievie$anu ietekmé&joSos faktorus, ir svarigi analiz& un
noteikt prioritati dazadiem faktoriem, kas var ietekmét o tehnologiju ievieSanu
plasaka meroga.

Pasreizgjie pétijumi par blokkédes tehnologiju ievie$anas faktoriem
aprobezojas ar konkrétiem to pielietojuma gadfjumiem, piemeram,
kriptovaliitam, piegades kedes risinajumiem un maksajumiem. Tap&c, lai izpetitu
blokkédes tehnologiju ievieSanu tautsaimnieciba, ir jaizmanto visaptverosa
pieeja. Lai izpétitu ietekm@joSos faktorus un novertetu potencialos virzienus
blokkédes tehnologiju ievieSanai Latvija, ir nepiecieSams analizét globalas un
vietgjas tehnologiskas tendences, blokk&des risindgjumus un tiesiska ietvara
attistibu visa pasaul€ un regionala méroga, ka ari izp&tit sasaisti starp blokk&des
tehnologiju ievieSanu un ieprieks Tstenotajiem pasakumiem, tadgjadi izcelot tos
faktorus, kas veicina blokk&des tehnologiju ievieSanu no ieintereséto personu
puses un pe&c tam ar1 veicina blokk&des risinajumu izstradi un ievieSanu dazadas
jomas.

Promocijas darba pamats

Autores ieprieks veiktajos petijumos ir secinats, ka e-parvaldes attistiba var
veicinat nacionalo ienakumu pieaugumu Latvija, bet taja pasa laika Latvija e-
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parvaldes un e-lidzdalibas attistibas zina atpaliek no Lietuvas un Igaunijas
(Kostrikova un Rivza, 2016), tas skaidri norada uz nepiecieSamibu pieverst
lielaku uzmanibu digitalajai transformacijai. Turklat autores iepriek$ veiktajos
pEtijumos ir secinats, ka tajas nozares, kuras rada vislielako pievienoto vertibu
Latvijas tautsaimnieciba, biis iesp&jams izmantot blokkedes un izkliedetas
virsgramatas tehnologiju Tstermina, vidgja termina vai ilgtermina (Kostrikova un
Rivza, 2017). Saskana ar Pasaules eckonomikas foruma (The Global
Competitiveness..., 2019) datiem Latvijas globala konkurétsp&ja ir 41. vieta
salidzinajuma ar Lietuvu 39. vieta un Igauniju 31. vieta. Tada pati tendence tiek
novérota ari attieciba uz blokkédes tehnologiju izmato$anu. Piem&ram,
blokkedes tehnologiju risinajumi kriptotelpa Latvija bitiski atpaliek no Igaunijas
un Lietuvas — naudas Iidzekli, kas savakti, izmantojot sakotngjos kriptonaudas
piedavajumus (initial coin offerings — ICO), Latvija ir aptuveni 11 un 34 reizes
mazaki neka attiecigi Lietuva un Igaunija. Latvija bija arT pédgja starp Baltijas
valstim, kas ieviesa vadlinijas par ICO organizé$anu, — Latvija vadlinijas tika
publicétas 2019. gada, savukart Igaunija un Lietuva attiecigi 2016. un 2017.
gada.

Lai arT kripto un virtualo aktivu pakalpojumu sniedzgju darbibu visas trijas
Baltijas valstis regulé nacionalie naudas atmazgaSanas/terorisma finanséSanas
apkaroSanas tiesibu akti, ES Direktiva 2015/849 par to, lai nepielautu finansu
sistémas izmantoSanu nelikumigi ieglitu lidzeklu legaliz€Sanai un teroristu
finansé$anai un Finansu darfjumu darba grupas cinai pret naudas atmazgaSanu
(Financial Action Task Force on Money Laundering (FATF)) ieteikumi, Latvija
nav ipasa kriptodarbibu regul&juma un/vai autoriz€$anas/licencéSanas rezimu,
atskiriba no kaiminvalstim Igaunijas un Lietuvas, kur kriptodarbibu licencéSanas
rezimi tika ieviesti attiecigi 2017. un 2019. gada. Uzpémums Blockchain
ConsultUs (Blockchain Regulations, 2019) péc kriptoreguléjuma attistibas
Itmena ir ierindojis Latviju 81. vietd, salidzinot ar Lietuvu 4. vieta un Igauniju
14. vieta. Turklat, Igaunija jau ir ieviesusi blokk&des tehnologiju vairakos e-
parvaldes pakalpojumos, Lietuvas Centrala banka ir izveidojusi Tpasu
izméginajumu vidi, jeb “smilSukasti” blokk&des risinajumu testé$anai finansu
tehnologiju (fintech) joma, savukart Latvija e-parvaldes vai uzraudzibas joma
lidz $im nav izstradats koncepcijas pamatojums.

Lai gan Latvijas Republikas Ekonomikas ministrija 2018. gada ir public&jusi
zinojumu “Par blokk&des tehnologijas izmanto$anas piem&riem, perspektivam
un talako ricibu jomas attistibas veicinasanai” un sarikoja blokk&des hakatonu
sadarbiba ar Valsts ien€mumu dienestu un blokk&des izstradatajiem 2019. gada,
l1dz Sim nav izstradats koncepcijas pamatojums. Papildus tam, 2017. gada beigas
FinanSu un kapitala tirgus komisija (turpmak FKTK) izveidoja jaunu virtualo
informacijas vidi “Inovaciju SmilSukaste”, kura ir iespgjams iegiit informaciju
un zinas par inovacijam un to ievieSanas iesp&am Latvijas finanSu sektora,
uzzinat par svarigiem praktiskiem jautagjumiem, kas saistiti ar finanSu
tehnologijam, ka ari tie§i versties pie FinanSu un kapitala tirgus komisijas
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ekspertiem. Tomér tas nav saistits ar finan$u tehnologiju izm&ginasanas vidi un
neattiecas uz blokkédes tehnologijam salidzindgjuma ar Lietuvas Centralas
bankas izveidoto izméginajumu vidi.

No otras puses, FKTK 2020. gada veikta finansu tehnologiju aptauja tika
atklats tikai viens finansu pakalpojumu sniedzgjs, kas izmanto izklied&tas
virsgramatas tehnologiju (tehnologija, kas ir blokk&des pamata). Tas var liecinat
par nepietickamu visaptverosu vietgjo tirgus dalibnieku ieinteresétibu Latvija
izmantot blokk&des tehnologiju finansu tehnologiju joma, tomér $is jautajums ir
japeéta dzilak, lai saprastu ta patiesos c€lonus. Autores iepriek§ veiktajos
pétijumos (Kostrikova un Rivza, 2017) ir noskaidrotas cieSas un nozimigas
korelacijas starp blokkede balstitu kriptotirgus darbibu un publisko pakalpojumu
digitalizaciju Eiropas Savieniba. Tapé&c ir svarigi izpéetit faktorus, kas ietekme
blokk&des tehnologiju ievieS$anu visas iesp&jamas jomas, piemeram, kriptotelpa,
fintech, e-parvaldé un citas nozares, lai noteiktu potencialas iesp&jas blokkedes
tehnologiju ievie$anai Latvijas tautsaimnieciba.

Promocijas darba hipotéze: ir iesp&jams veicinat Latvijas tautsaimniecibas
digitalizaciju, ievieSot blokk&des tehnologijas.

Promocijas darba meérkis: izstradat ieteikumus blokkédes tehnologiju
ievieSanas veicinasanai Latvijas tautsaimnieciba, balstoties uz globalo blokk&des
tehnologiju ieviesanu ietekmé&joSo faktoru un scenariju izpéti, liekot uzsvaru uz
Baltijas valstu regiona analizi.

Promocijas darba uzdevumi:

1. raksturot blokk&des tehnologiju ievieSanas noverté§anas pamatus,
skatoties caur inovaciju teoriju, tehnologiju ievie$anas modelu un
zinasanu ekonomikas koncepciju prizmu;

2. izanalizét valdibas istenoto politiku, sabiedribas viedokli un tiesiska
reguléjuma attistibu Eiropas Savieniba un Baltijas valstis saistiba ar
blokkedes tehnologijam,;

3. izanalizet blokk&des tehnologiju ievieSanas tendences pasaul€ un Baltijas
valstTs;

4. izstradat un izanaliz€t scenarijus blokk&des tehnologijas ievieSanai
Latvijas tautsaimnieciba.

Pétijuma objekts: pieredze blokk&des tehnologiju inovacijas un ievieSana

pasaule.

Pétijuma subjekts: blokk&des tehnologiju ieviesanu ietekm&josie faktori un
scenariji Latvijas tautsaimnieciba.

Aizstavamas tezes:

1. blokkédes tehnologija ir revolucionara inovacija, kas spgjiga
fundamentali parveidot uznémeéjdarbibas modelus zinasanu ekonomika,
tomér ta vel nav sasniegusi masveida ievieSanas fazi;

2. Baltijas valstu tiesibu akti neregulé blokkédes tehnologiju darbibu,
iznemot kriptovaliitu un virtualo aktivu jomu;

15



3. blokkédes tehnologiju ievie$anas Iimenis un scenariji, iznemot
kriptotelpas pielietojuma jomu, dazadas valstis ir atskirigi atkariba no to
ekonomiskas un digitalas konkurétsp&jas un kriptoaktivitates Itmena;

4. inovaciju izplatiSanas un tehnologiju ievie$anas modelu analize, ka ari
globalo blokkedes tehnologiju darbibu un ievieSanu ietekméjoso faktoru
izpete lauj ieskicét blokkédes tehnologiju ievieSanas tautsaimnieciba
ietvaru;

5. Latvija blokk&des tehnologiju ievie$ana ir viszemaka limeni visa Baltijas
valstu regiona; to ir iesp&jams veicinat ar mérktiecigu atbalsta pasakumu
palidzibu, kas pastiprinatu nozimigus blokkedes ievieSanu ietekmejoSos
faktorus, balstoties uz starptautisko pieredzi.

Pétijuma metodologija:

1. visparzinatniskas p&tjjuma metodes:

e monografiska jeb aprakstosa metode, ar kuras palidzibu vargja giit
izverstu priekSstatu par pétamo problému no teorétiska viedokla,
balstoties uz plasu zinatniskas literatiiras un pétijumu izpéeti;

o grafiskda metode — ar kuras palidzibu vargja skaidri un efektivi atklat
sakaribas starp objektiem un attiecigas izmainas;

e sint€zes un analizes metode — atseviski pétijuma objekta elementi tika
savienoti viena sistéma, petot to savstarpgjo saistibu;

2. statistisko petjumu metodes:

e aprakstosa statistika, korelacijas analize, faktoru analize, klasteru
analize — lai analiz&tu globalas blokkédes tehnologiju inovaciju un
ievieSanas tendences, to savstarpgjo saistibu un blokk&des tehnologiju
risingjumus dazadas jomas un valstTs;

e salidzinasanas, grup&Sanas, klasteru veidoSanas metodes — lai
izstradatu blokk&édes tehnologiju ievieSanu ietekm&joso faktoru
matricu, balstoties uz dazadiem inovaciju izplatiSanas un tehnologiju
ievieSanas modeliem;

3. sociologisko p&tijjumu metodes:

o starptautisko ekspertu aptaujas metode tika izmantota, lai noskaidrotu
nozimigakos blokkédes tehnologiju ievieSanu ietekmgjosos faktorus
un izvertétu iesp&jamakos blokk&des tehnologiju ieviesanas scenarijus
pasaulg;

4. prognoze&sanas metode:

e analitiskas hierarhijas procesa (AHP) metode tika izmantota, lai
noverteétu blokkedes tehnologiju ieviesanu ietekm&josos faktorus un
scenarijus Latvijas tautsaimnieciba, aprékinot to prioritaro vektoru
koordinatas, saskanotibas koeficientu un vid&jas vertibas.

Pétijuma ekonomiska nozime

P&tfjums ir svarigs uznémejiem, valsts iestadém un regulatoriem, kas varétu

veiksmigi izstradat un ieviest blokkedes tehnologiju attistibas politiku, atbalsta
pasakumus un noteikt attistibas virzienus atbilstosi tirgus noskanojumam,
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socialekonomiskajam pamatojumam un vispargjam tendencém Eiropas
Savieniba un visa pasaul€, nemot vera ieintereséto pusu intereses un iespgjas, ka
ar1 attistibas prioritates inovacijas politikas konteksta. Promocijas darba izstrades
laika tika izstradata blokkedes tehnologiju ievie$anas novertéSanas matrica un
ieteikumi  blokkédes tehnologiju ievieSanas  veicinaSanai  Latvijas
tautsaimnieciba ar mérki paaugstinat Latvijas tautsaimniecibas globalo
konkur&tspgju.

Promocijas darba rezultati ir praktiski izmantojami, lai veicinatu blokkedes
tehnologiju ievie$anu Latvijas tautsaimnieciba, ka arT lai noteiktu prioritaras
attistibas jomas. P&tljuma rezultati butu Ipasi noderigi Ekonomikas ministrijai,
lai izstradatu istenojamo politiku un pasakumus un atbalstitu blokkedes
inovacijas sistémas Latvija, Vides aizsardzibas un regionalas attistibas
ministrijai, lai pamatotu blokk&des tehnologijas pieliectojumus valsts digitalas
transformacijas politika noteikto prioritaro virzienu sekméSanai un Finansu
ministrijai, lai novértétu un definétu Latvijas kriptodraudziguma pakapi un
saistoSo tiesisko regulgjumu. Statistikas datu analizes rezultati par blokk&des
tehnologiju ievieSanas raditdjiem, veiktais salidzinajums ar citam Baltijas
valstim, viet€jo un starptautisko blokkedes ekspertu no 30 valstim sniegtie
novertéjumi par blokkédes tehnologiju ievieSanu ietekm&josiem faktoriem ir
izmantojami politikas plano$anas procesa vai kombinacija ar citiem petijumiem,
ka arT lai analiz&tu un pamatotu blokk&des tehnologiju atbalsta pasakumu nozimi
un nepieciesamibu.

Pétijuma novitates

1. tika analizeti blokk&des tehnologiju tendencu teorétiskie un praktiskie
aspekti pasaulé un Baltijas valstis, tadéjadi noskaidrojot iesp&jamas to
attistibas jomas;

2. blokkeédes tehnologiju ievie$anu ietekmgjosie faktori tika pétiti, grupéti
un strukturéti, balstoties uz attiecigiem teor&tiskiem un empiriskiem
pétijumiem;

3. starptautisko ekspertu aptauja tika defin€ti un empiriski apstiprinati
scenariji blokk&des tehnologiju ievie$anai Latvijas tautsaimnieciba;

4. tika novertéta tehnologisko, organizatorisko, tirgus un institucionalo
faktoru ietekme wuz blokkédes tehnologiju ievieSanu Latvijas
tautsaimnieciba;

5. izmantojot AHP novertéSanas matricu, tika izstradati ieteikumi blokk&des
tehnologiju ievieSanas veicinaSanai Latvijas tautsaimnieciba.

Pétijuma zinatniska nozime

Veiktais pétljums ir pirmais doktora Iimena zinatniskais p@tijums par
blokkedes tehnologiju t€ému Latvija. Ne tikai Latvijas, bet arl starptautisko
pétijumu baze tiks papildinata ar unikalu zinatnisku darbu par blokkedes
tehnologiju ievieSanu ietekm&josiem faktoriem ekonomikas attistibai, ka ari
iespgjamo blokkédes inovaciju un to ievieSanas virzienu definéSanai
tautsaimnieciba. Zinatniskas publikacijas, kas izstradatas un publicétas ar merki
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parbaudit petjjumu rezultatus, papildina starptautiskas zinatniskas datubazes, kur
pieejamie pétijumi galvenokart fokusgjas uz blokkedes tehnologiju ievieSanu
ietekm&josiem faktoriem mikro ITmeni un to ievieSanu ipa$as blokkedes
tehnologiju piclieto$anas jomas.

Statistisko datu analize par blokkédes tehnologiju inovacijam, to ievieSanu
un klasifikaciju sniedz informaciju par pasreizgjo situaciju, ko var izmantot ka
salidzinajumu ar citu zinatnieku iepriek§ veiktajiem petfjumiem, lai novertetu
izmainas sektora, ta attistibu, noteiktu problému risinajumus vai izstradatu
nakotnes attistibas prognozes. leglitos pé&tjumu rezultatus var izmantot
akadémiskaja studiju procesa un citos pétijumos gan ekonomikas, gan socialajas
zinatnés.

Tika paplasinatas izmantoto p&tjjumu metozu pielietoSanas jomas un paradita
to nozime ar blokk&des tehnologijam saistitos ekonomikas pé&tijumos, kas
atvieglos pétijumu metozu izvéli jauniem ar nozari saistitiem p&tijjumiem.

Izmantotie dati un citi materiali

P&tjjuma metodologiskais pamats ir viet€jo un arvalstu zinatnieku darbi,
Eiropas Savienibas un Latvijas politikas pamatnostadnes un planoSanas
dokumenti, materiali un pé&tjumi, ko izstradaja kompetentas nacionalas un
starptautiskas iestades un domnicas, pieméram, Eiropas Parlaments, Eiropas
Komisija, Starptautiskais Monetarais Fonds, LR Ekonomikas ministrija,
uzne@mumi Deloitte, Gartner, ka arT autores p&tijumi.

Autore ir ieguvusi statistikas datus par blokkédes tehnologiju darbibu no
dazadiem publiskiem avotiem (4!l crypto-currencies..., 2020; Stats and Facts. . .,
2020, u. tml.) un izmantojusi pétijumu datus no zinatniskiem Zzurnaliem un
zinatniskiem rakstiem, kas pieejami Scopus, Web of Science, Emerald, EBSCO
datubazes, un informaciju par blokk&des risingjumiem, tendencé€m un ari
pétijumiem no attiecigajiem interneta avotiem.

Empiriska informacija par blokk&des tehnologiju ievieSanu ietekm&josiem
faktoriem un scenarijiem tika iegiita no nacionalo un starptautisko blokk&des
ekspertu aptaujas.

Pamatojoties uz minétajiem petljjumiem un aptaujam, tika izstradata
blokkédes tehnologiju ievieSanas noveértéSanas matrica un ieteikumi blokk&des
tehnologiju ievieSanas veicinasanai Latvijas tautsaimnieciba.

Pétijuma ierobeZojumi

Pétijums tika veikts laikposma no 2016. gada septembra lidz 2020. gada
novembrim. Lai analizétu globalas blokk&des tehnologiju attistibas tendences,
tika izmantoti statistikas dati laikposmam no 2013. Iidz 2020. gadam.

Autores promocijas darbs izstradats Valsts petijumu programmas “Latvijas
mantojums un nakotnes izaicinajumi valsts ilgtsp&jai” projekta “Latvijas valsts
un sabiedribas izaicindgjumi un to risindgjumi starptautiska konteksta
(INTERFRAME-LV)” ietvaros.
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1. BLOKKEDES TEHNOLOGIJAS TEORETISKIE UN
VESTURISKIE ASPEKTI

Sis darba nodalas saturs ir izklastits 35 lappusés, kuras ir ieklautas 4 tabulas
un 15 attéli. Izvirzita t€ze: Blokkédes tehnologija ir revolucionara inovacija, kas
spejiga fundamentali parveidot uzneméjdarbibas modelus zinasanu ekonomika,
tomer ta vel nav sasniegusi masveida ievieSanas fazi.

Pirmaja nodala ir izklastiti teorétiski p&tjjumi par blokk&des tehnologiju,
zinasanu ekonomiku, inovaciju teorijam un inovaciju izplatiSanas procesa
aspektiem un ta pamata esoSajiem inovaciju ievieSanas faktoriem. Tadgjadi tika
apkopoti inovaciju un tehnologiju ievieSanas modeli.

1.1. Blokkédes tehnologijas definicija, biitiba un vésturiska attistiba

Ta ka blokk&des tehnologija ir salidzinosi jauna tehnologiska paradiba, kurai
tika pievérsta uzmaniba tikai pedéjas desmitgades laika, ir svarigi to definét un
izprast to, ka ta ir saistita ar citu arvien plasak pielietotu tehnologiju, ko sauc par
izkliedétas virsgramatas tehnologiju (distributed ledger technology — DLT). Lai
gan abus terminus gan praktiki, gan pétnieki ir lietojusi ka sinonimus, ir svarigi
tos izprast un nodalit. DLT ir tehnologija, kas ir blokk&des tehnologijas pamata.
Jebkura blokk&des pielietojuma gadijuma datu glabasanai izmanto izklied&to
virsgramatu, tomér ne katra izkliedéta virsgramata tiek izmantota blokkedes
tehnologija darfjumu veéstures registréSanai, pielietojot ipasas darfjumu
apstiprinasanas un SifréSanas metodes. Tadgjadi blokkeéde ir izkliedetas
virsgramatas paveids. Ta ka terminam “blokkede” ir pievérsta lielaka uzmaniba
gan akad@miskaja vide, gan praktisko pielietojumu joma, autore turpmak
analiz€s un lietos terminu “blokke&des tehnologija”.

Izkliedétas virsgramatas tehnologija (DLT) ir nesen ieviesta decentralizéta
inovacija informacijas un komunikacijas tehnologiju (IKT) joma, kas darbojas
ka ilgtspgjiga virsgramata darfjumu dokument€Sanai un kas spg pati sevi
pasargat pret viltoSanu un hakeru uzbrukumiem. Izkliedéta virsgramata ir tada
virsgramata, kas tiek glabata vienadas kopijas visu tikla dalibnieku ieric€s, kuras
tiek sinhroniz&tas un automatiski atjauninatas, kad virsgramatai tiek pievienotas
jaunas datnes. Salidzinajuma ar tradicionalajiem darfjumu tikliem, izkliedétajam
virsgramatam nav nepieciesami uzticami starpnieki IpaSumtiesibu sertific€Sanai
un darTjumu apstiprinaSanai (skat 1. att€lu)
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1. att. Izkliedetas virsgramatas tikls.

Blokkédes tehnologiju un DLT var izmantot ka inovativus instrumentus
jebkuras centraliz&tas sisteémas parveidoSanai, kas izslédz nepiecieSamibu péc
uzticamiem starpniekiem (piem&ram, bankam, notariem utt.), ta vieta nodro§inot
sisttma veikto darbibu verifikaciju un autorizaciju, izmantojot efektivus un
augstas droSibas pakapes vienpratibas mehanismus (consensus mechanism). Ta
ir pirma tada veida datubaze, kura centralizéti sniegti pakalpojumi nav
nepiecieSsami, jo datubaze tiek izplatita visiem komunikacijas mezglpunktiem
(node), tadgjadi liekot tiem but atbildigiem par sist€mas uzturéSanu un
informacijas parbaudi. Katrs mezglpunkts veic izmainas registra neatkarigi no
citiem mezglpunktiem, pec tam tie visi “nobalso” par izmainadm un, kad ir
panakta vienpratiba, registrs tiek papildinats ar jauniem datiem. Katram tikla
dalibniekam vienlaikus ir sava identiska registra kopija, un veiktas izmainas tiek
registrétas dazu minGsu laika.

Blokkedes tehnologijas galvenas iezimes ir: izkliedéta virsgramata, datu
registréSana realaja laika, nav nepiecieSama datu parbaude, ko veic tresa puse,
nemainami darfjumi, ko nodroSina ar kriptografijas un decentralizéta tikla
palidzibu. Blokkédes tehnologijas galvenie ieguvumi — nav starpnieku, atri
veicama atjauninasana reallaika, neatgriezeniskums, mazak krapsanas iespgju,
preciza/izsekojama informacija, privatums un caurskatamiba —, tadgjadi tiek
palielinata efektivitate un ietaupiti izdevumi.

Blokkede ir visizplatitakais DLT piemérs. Katrs darjjums blokkede tiek
saglabats bloka, un katrs bloks ir savienots ar iepriek$éjo bloku caur
kriptografisko parakstu, ko sauc par “jaucgjvertibu” (hash), kas ir matematiska
funkcija, kuras pamata ir kriptografiskais algoritms. JaukSana (hashing) ir
svariga tapec, lai padaritu blokkédi nemainigu, nodrosinot to, ka darfjumi ir
neatgriezeniski (skat. 2. att€lu).
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2. att. Blokkeédes uzbuve

Blokkgdes iesp&jamo pielietojumu veidu saraksts ir plass. Varétu izcelt $adas
jomas, kurds jau tiek attistits un redzams vislielakais attiecigais potencials:
kriptovaliitas un virtualie aktivi, automatiz&ti darjjumi, izmantojot viedos
ligumus, finansu tehnologijas (fintech), lietu internets, piegades k&des un
logistika, digitala identitate, veselibas apripe un medicina, balsoSana, valsts
parvalde, kiberdros$iba.

1.2. Zinasanu ekonomikas biitiba un nozime blokkédes tehnologijas
inovacijas un to ievieSana

Zinasanu ekonomiku pirmoreiz piemingja Maklaps (Machlup, 1962) sava
gramata “ZinaSanu radiSana un izplatiS§ana Amerikas Savienotajas Valstis” (The
Production and Distribution of Knowledge in the United States). Saskana ar Bela
gitajam atzinam (Bell, 1973) postindustrialas sabiedribas izSkirosa pazime ir
tada, ka zinaSanas un informacija kluva par sabiedribas stratégiskajiem un
parveidojoSajiem resursiem, 11dzigi ka kapitals un darbaspéks bija industrialas
sabiedribas stratégiskie un parveidojosie resursi. Sakariba starp informaciju un
zinasanam balstas uz atskiribu starp “zinat ka”, nevis “zinat, ka” (Polayni, 1967).
Ar informaciju var apmainities, ar zina§anam nevar.

Toflera (Toffler, 1980) tehnologisko vilnu teorija ir cie$i saistita ar zinaanu
ekonomiku un attiecas uz trim cilvéces attistibas tehnologiskajiem vilpiem:
agraro, industrialo un postindustrialo. Toflera (Toffler, 1980) tehnologisko vilnu
teorijas “treSais vilnis” apzimé postindustrialo ekonomiku, kura ieve€rojama
nozime ir informacijai un tam, ko cilvéks ar to var izdarTt, izmantojot savu pratu.
Parmainas, kuram Toflers pievér§ uzmanibu, izraisija tehnologiska revolcija,
kas saistita ar salidzinosi nesen raditajam IKT, globalas ekonomikas veido$anos
un cieSaku misdienu ekonomikas saikni ar zinatni un tas sasniegumiem.
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Jauna tehnologija lidz ar arvien pieaugoSo sist€mas, kurd ta ir integréta,
sarezgitibu paver plasakas iesp&jas izmantot informaciju, ko var parveidot par
zinasanam. Sis zinasanu intensitates piecaugums socidli ekonomiskaja sistéma,
pec Portera (Porter, 1990) domam, ir saistits ar atras maciSanas nozimi. Vin$
apgalvo, ka konkurgtsp&ja nozimé arf to, ka ir japaaugstina sp&ja macities, tostarp
“macities to, ka ir jamacas”.

Kastels (Castells, 2000) uzskata, ka jauna ekonomika paradijas 20. gadsimta
devindesmitajos gados, ienakot no Amerikas Savienotajam Valstim, un sakas no
informacijas tehnologijam, finansém un biotehnologijam, tacu Bels uzskata, ka
tas notika vel agrak, seSdesmitajos gados (Bell, 1973). Péc Kastela domam,
“tehnologiska revoliicija, kuras centra ir informacijas tehnologijas, paatrinata
tempa saka parveidot sabiedribas materialo pamatu” (Castells, 2000). Saskana ar
Cena un Dalmana (Chen un Dahlman, 2006) atzinam valstim ir [oti svarigi veikt
pareju uz zinasanu ekonomiku, jo pasaules ekonomika ir kluvusi
konkurétsp€jigaka, ka ari savstarp&ji atkariga no modernu un efektivu IKT
izplatibas.

Uz zinasanam balstita ekonomika ir tada, kurd visas nozares ir zina$anu
ietilpigas, reag€ uz jaunam idejam un tehnologiskam parmainam, ir inovativas
un nodarbina augsti kvalificetu personalu, kas nepartraukti apgiist jaunas
zinasanas (Smith, 2000, AEGIS, 2003). Ekonomiskas Sadarbibas un Attistibas
organizacija (Organisation for Economic Cooperation and Development, 2001)
aplésa, ka pat vel pirms 21. gadsimta uz zinaSanam balstito nozaru razotas augsto
tehnologiju preces, augstas un vidgji augstas tehnologijas un sniegtie zinasanu
ietilpigie pakalpojumi veidoja vairak neka pusi no lielako Ekonomiskas
Sadarbibas un Attistibas organizacijas dalibvalstu IKP. Termins “uz zina$anam
balstita” vai “zinasanu ekonomika” raksturo tadu ekonomiku, kura zinaSanu
radiSana, izplatiSana un izmantoSana ir galvenie izaugsmes, labklajibas
nodro§ina$anas un nodarbinatibas virzitajspcki visas ekonomikas nozar€s
(Organisation for Economic Cooperation and Development, 2001).

Rodrigess (Rodrigues, 2002) apgalvo, ka visas sabiedribas balstas uz
zinasanam — jauns ir tikai tas, ka IKT maina zinaSanu uzkraSanas veidu. Arvien
vairak zinaSanu tiek ielikts iekartas, produktos un pakalpojumos. ZinaSanas
arvien vairak kliist par darba izejvielu. Globalizacijas un interneta laikmeta ir
svarigi apkopot, izplatit un veicinat vispargjas zinasanas un lietotaju izglitosanos,
balstoties uz citu zinasanam. Izplatitas zinaSanas satur katra kopienas agenta
zinaSanas, un kopiena tas var izmantot noteiktu problému risinaSanai. ST
koncepcija ki tada saistas ar Aristotela “piila gudribas” koncepciju. So
koncepciju intensivi izmanto blokk&des izstradataji savos kopigajos centienos,
istenojot atverta pirmkoda (open-source) projektus saistiba ar sabiedriskajam
blokk&dem.

Izanalizgjot bibliografiskos avotus, autore secina, ka zinaSanas jaunaja
ekonomika ir dinamisks resurss, kas ietver sevi pastavigu citu faktoru
mijiedarbibu pretstata statiskajiem materialajiem resursiem, kas domingja
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agraraja un industrialaja laikmeta. Sie faktori ietver cilvékkapitalu, informaciju,
tehnologijas un macibu procesu, kuru kombinacija rada stabilu pamatu
inovacijas  procesiem, tostarp blokkédes tehnologiju attisttbai un
eksperimentiem. Zinasanam ir galvena nozime blokkédes tehnologiju izstrade,
jo ir nepiecieSamas ipasas zina$anas un zinaSanu apmaina, ko nosaka to
izklied&ta tehnologiska uzbive, tapéc blokkedes tehnologijas var attistities tikai
zinasanu ekonomikas apstaklos, kur zinasanu apmaina ir iesp&jama visa pasaulg.
Tehnologiju izstradataju kopienu, kas saistita ar blokk&des pielietojumu izstradi
un uzlaboSanu, var definét ka radoSu sabiedribas $kiru, kas ir zinaSanu
ekonomikas stirakmens.

Rodrigess (2002) apgalvo, ka uz zinaSanam balstita ekonomika macibu,
darba un inovaciju sist€mas tiks sasaistitas daudz ciesak. Ir atzits, ka inovacijas
nacionala ITment veicina publiska un privata sektora organizaciju tikli, kuru
darbiba un mijiedarbiba ierosina, ieved no arzemém, parveido un izplata jaunas
tehnologijas un prakses (Organisation for Economic Cooperation and
Development, 2001).

Tehnologija ir uz zina$anam balstitas ekonomikas pamats, tomér ekonomisko
transformaciju nevar vadit tikai tehnologija. Lai glitu sekmes, ir nepiecieS8ami citi
elementi. Saskana ar Pauela un Snelmana (Powell & Snellman, 2004) atzinam
trTs galvenas veiksmigas zinaSanu ekonomikas sastavdalas ir — tehnologija,
prasmes un augsti izglitots darbaspeks.

Regionalo inovacijas sistému (RIS) koncepcija uzsver arvien pieaugos$o
valsts iestazu iesaistes nozimi, lai stimulétu inovacijas un konkurenci regionala
Itment (Storper 1995; Landabaso 1997; de La Mothe un Paquet 1998; Cooke
2001). Spéciga, regionalizéta inovaciju sistéma ir tada sist€éma, kurai ir
sistémiskas saiknes starp zinaSanu radiSanas avotiem (universitattm un
pétniecibas organizacijam), starpnickiem (valdibam un privatiem inovacijas
dienestiem) un uznémumiem (Cooke 1995).

Lai gan daudzi blokk&des risinajumi tiek attistiti ka atverta pirmkoda avoti,
dazi izstradataji intelektuala 1pasuma tiesibas iegiist, izmantojot patentus, kas ar1
pierada, ka blokkédes tehnologija ir zinaSanu ietilpiga, bezprecedenta
tehnologija, un ta var klat par pamattehnologiju nakotnes tehnologiju attistibai
un jaunai interneta €rai, kur tiks apmainita vertiba, nevis informacija tie$saiste.

1.3. Blokkedes tehnologijas izvertéjums inovacijas koncepcijas ietvaros

Ekonomikas teorija un praksé terminu “inovacija” ieviesa ekonomikas
zinatnieks Dzozefs Sumpéters. Sava gramata “Ekonomiskas attistibas teorija”
(Schumpeter, 1912) vins pirmais defingja inovaciju ka “jaunu kombinaciju”, kas
nozimge, ka atskiriga razoSanas kvalitate tiek sasniegta nevis pakapeniski, veicot
nelielus uzlabojumus vecajas iekartas vai eso$ajas organizatoriskajas sistemas,
bet gan ievieSot pilnigi jaunus razosanas lidzeklus un siste€mas organizacija.

Saskana ar Sumpétera teoriju, pateicoties uznéméju aktivitatei un balstoties
uz zinatnieku un izgudrotaju atklajumiem, rodas pilnigi jaunas iespgjas
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ieguldijumiem, izaugsmei un nodarbinatibai. Pielietojot blokkédes tehnologiju,
uznémgéji un valsts iestades paslaik izmanto dazadus blokk&des atveérta pirmkoda
risinajumus, kurus izstradajusi un parbaudijusi nevis zinatnieki, bet inovativu
tehnologiju izstradataju kopienas. Tom&r pirmas blokkédes tehnologijas
ievieSana saistiba ar Bitcoin balstfjas uz tadam zinatniskam koncepcijam ka Nika
Szabo viedo ligumu koncepcija (Szabo, 1997), Adama Beka kriptografiska
“HashCash” tehnologija (1997) un Hala Finneja daudzkartgji pieradama darba
koncepcija (Finney, 2004). Paslaik pasauleé vadoSaja atvérta pirmkoda
programmatiiras izstrades platforma Github (2020) ir 66 tikstoSi dazadu
blokkédes kratuvju, kas skaidri parada tas popularitati tehnologiju izstradataju
vida. Tadgjadi blokk@des inovacijas process neparprotami balstas uz zinasanu
radiSanu un izplatiSanu, par ko liecina atvérta pirmkoda platformas GitHub
popularitate, kur tehnologiju attistitaji dalas ar savam zinasanam, kuras var talak
izmantot praktiskos tehnologiskos risinajumos. Daudzi blokkédes risinajumi
sabiedriskam vajadzibam tiek uzsakti ka atvérta pirmkoda projekti, laujot visiem
ne tikai izmantot $os risinajumus, bet ari izstradat jaunus pielietojuma veidus
papildus esosajiem, kas uzlabo zinaSanu apmainu un izplatiSanu.

Izanalizgjot blokk&des tehnologiju ipaSibas un inovacijas procesu, autore
secina, ka blokkédes tehnologija ir visparéjas nozimes tehnologija, kas ir
paredz&ta inovaciju attistibai dazadas nozar€s un jomas un kas izraisa
revolucionarus un parveidojosus procesus, tadgjadi ietekm&jot uznE€mumus,
valdibas, klientus un ekonomiku kopuma. Blokk&des pielietosanas tehnologijas
var iedalit divas grupas: 1. grupas tehnologijas (Technology One) un 2. grupas
tehnologijas (Technology Two) atkariba no pielietojuma merka. 1. grupas
tehnologijas ietilpst blokk&des pielietojumi, kas padara esoSos darfjumus starp
pusém efektivakus (t.i., atraka darfjumu izpilde, nav starpnieku utt.), savukart
2. grupas tehnologijas attiecas uz inovativiem uznémeéjdarbibas modeliem, kurus
nodro$ina inovativi blokk&des pielietojumi un sadarbiba starp uzp€mumiem.
Turklat blokk&des tehnologijai ir potencials klit plasi izmantotai un radit
daudzus blakusefektus, tapat ka tas notika ar internetu péc tam, kad ta
pielietosana paplasinajas arpus vietgjiem iekstikliem.

1.4. Inovaciju izplatiSanas un tehnologiju ievieSanas teoriju analize
blokkédes tehnologijas konteksta

Inovaciju izplatisana (Diffusion of Innovations — DOI) ir teorija, kuras mérkis
ir izskaidrot: ka, kapéc un kada atruma jaunas idejas un tehnologijas izplatijas
dazadas kultiiras (Rogers, 2010). Rodzers inovaciju izplatiSanu defin€ ka
“procesu, kura inovacija (piem&ram, jaunas idejas, procesi vai produkti) laika
gaita pa noteiktiem kanaliem tiek nodoti socialo sistému dalibniekiem”.

Balstoties uz Rodzersa DOI teoriju, Miurs un Benbasats (Moore & Benbassat,
1991) izstradaja riku, lai novértetu individa uzskatus par IKT ievieSanos,
izmatojot astonu raditajus: salidzinosa prieksrociba, savietojamiba, lietoSanas
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értums, rezultatu uzskatamiba, atpazistamiba, parbaudamiba, brivpratigums un
tels.

Visbiezak citéta un atzita teorija attieciba uz uzvedibas paredzgSanu ir
Fisbeina un Aizena Sapratigas ricibas teorija (Theory of Reasonable Action —
TRA) (Ajzen & Fishbein, 1975). Teorija balstas uz principu, ka cilveki sava
darbiba balstas uz idejam un pienemamu informaciju, nevis logisku pamatojumu.
Proti, nodomi noteikta veida uzvedibas istenoSanai (pieméram, konkrétas
apgiistamas specialitates izvele) izsakami caur divu faktoru funkciju: individa
personiska attieksme, kas saistita ar ta uzvedibu, un sabiedriskajam uzvedibas
normam, kas saistitas ar citu cilvéku uzskatiem par to, ka tas batu jadara $adas
situacijas.

Tehnologiju pienemsanas modela teorija (Technology Acceptance Model
Theory — TAM) ir viens no svarigakajiem Aizena un Fisbeina (1975) Sapratigas
ricibas teorijas paplasinajumiem, kura ir pétits, ka lietotdji piepem un izmanto
tehnologijas. TAM aizstaj daudzus TRA telpiska stavokla raditajus ar diviem
faktoriem, kas ietekm& lietotaju l€émumus, — uztverto lietoSanas &rtumu un
uztverto lietderibu. Gan TRA, gan TAM ir izteikti uzvedibas elementi, pienemot,
ka tad, kad kadam individam rodas nodoms rikoties, tas varés rikoties bez
ierobezojumiem.

FleiSera un Tornatska (Fleischer & Tornatzky, 1990) izstradataja
tehnologijas-organizacijas-vides ietvara (Technology-organization-environment
(TOE) framework) tiek nemta veéra tehnologiju ietekme (tehnologiju pieejamiba
un tas raksturojums), organizatoriskie (vadibas strukttras lielums, sarezgitiba,
komunikacija un resursu pieejamiba uznémuma) un argjie faktori (nozares
raksturojums, tirgus struktiira, informacijas infrastruktiira, valdibas reguléjums).

Analize par blokk&des tehnologiju ievieSanas faktoriem paradija, ka lielaka
dala pétijumu par blokkédes tehnologijam galvenokart ir vérsta uz
tehnologiskajiem aspektiem. Lielaka dala eso$o blokk&des tehnologija petijumu
ir koncentrgjusies uz finanSu nozari, kas ierobezo rezultatu izmanto$anu citas
nozargs. Lai pétitu blokkédes tehnologiju ievieSsanu makroekonomiska Iiment, ir
nepiecieSama visaptverosa pieeja.

Nemot véra blokkédes tehnologiju pielietoSanas jomu dazadibu un
starpdisciplinaro ietekmi, lai padzilinati izanalizétu blokkédes tehnologiju
ievieSanu, ir janem véra dazadu ieinteres€to pusSu pamatojums un motivacija.
Tapéc autore secina, ka TOE ietvars ir piem@rota pieeja, lai makroliment pétitu
blokkedes tehnologiju ievie$anas procesu, un to var&tu papildinat ar specifiskiem
faktoriem no citam teorijam, modeliem un ietvarstruktiram, tadgjadi tiek
pienemts Iemums par tehnologijas ievie$anu. Proti, TAM modelu un DOI teorijas
elementu kombinacija var papildinat TOE ietvaru, lai pétitu blokk&des
tehnologiju ievieSanu.

Lai gan tas ari bija paredzams, diskusijas par blokkédes tehnologiju
ievieSanas faktoriem miisdienu literatiira ir ierobezotas. No ta autore secina, ka
blokkédes tehnologijas ievieSanu var balstit uz tadu iepriek$€jo parmainu
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piem@riem, kuras ietekm&jusSas tehnologijas, kur par pamatu inovaciju un
tehnologiju konceptualizacijai tika izmantoti institucionalie, organizatoriskie,
tirgus un tehnologiskie faktori.

2. UZ BLOKKEDES TEHNOLOGIJU ATTIECINAMAS
EIROPAS SAVIENIBAS UN BALTIJAS VALSTU
POLITIKAS, VADLINIJU UN TIESIBU AKTU ANALIZE

Sis darba nodalas saturs ir izklastits 26 lappusés, kuras ir ieklauti 2 attgli.
Izvirzita téze: Baltijas valstu tiestbu akti neregulé blokkedes tehnologiju darbibu,
iznemot kriptovaliitu un virtualo aktivu jomu.

Otraja nodala tick pétitas ar blokk&des tehnologijam saistita valdibas
politika un tiesiskais ietvars — planosanas dokumenti, kas attiecas uz blokkedes
tehnologiju inovacijam, atbalsta pasakumi un attiecigie Eiropas Savienibas un
Latvijas tiesibu akti.

2.1. ESinovaciju, digitalizacijas un blokkédes tehnologijas politikas,
vadliniju un atbalsta pasakumu analize

Kops autore uzsaka savu petijumu, ES limen1 ir izstradati vairaki planosanas
dokumenti un veikti citi pasakumi, kuru mérkis ir atbalstit un veicinat digitalo
transformaciju, tostarp blokk&des tehnologiju un to pielietojuma pétniecibu un
izstradi.

2015. gada tika ieviesta ES digitala vienota tirgus stratégija, kuras mérkis ir
uzlabot piekluvi digitalajam prec€m un pakalpojumiem, veidojot vidi, kur var
attistities digitalie tikli un pakalpojumi, un paaugstinat digitalo prasmju limeni,
kas nepiecieSams visaptverosi digitalai sabiedribai (4 Digital Single...,2015). Ta
ietver arl mérktiecigu Blokk&des tehnologiju stratégiju. Pasreiz&jas Eiropas
Komisijas 2019.—2024. gada prioritates ietver prioritati ar nosaukumu “Eiropa,
kas piemérota digitalajam laikmetam” (The European Commission’s..., [n.y.]),
kas kalpo par pamatu attiecigajiem strat€gijas planoSanas dokumentiem un
finansesanas pasakumiem:

e programma “Digitala Eiropa”, kuras budzets 2021.-2027. gadam ir EUR
7,5 miljardi, ir versta uz Eiropas digitalas konkur€tspg€jas palielinasanu,
tostarp izmantojot digitalo inovaciju centrus visa ES (Europe Investing
in..., [n.g.]);

e pé€tniecibas un inovacijas programma “Apvarsnis Eiropa”, kuras budZzets
2021.-2027. gadam ir EUR 100 miljardi, balstas uz trim pilariem: (1)
izcilu zinatni, (2) globalam problemam un Eiropas riipniecibas
konkurétspeju (ieskaitot digitalo, riipniecibas un kosmosa jomu) un (3)
inovativu Eiropu (Horizon Europe Structure..., [n.g.]);
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o FEiropas infrastruktiiras savienosanas instruments, kura budzets 2021.—
2027. gadam ir EUR 3 miljardi, kas paredz atbalstu digitalo pakalpojumu
infrastruktiirai (Connecting Europe Facility..., [n.g.]).

Eiropas Komisija (European Blockchain Strategy..., 2021) uzskata, ka
blokk&des tehnologijas un DLT var nodro$inat uzlabojumus Eiropas industrija
un iedzivotgjiem, jo tie lauj uzpn@émumiem, sakot no jaunizveidotiem
uzp@mumiem lidz lieliem uzpnémumiem, ka arT parvaldes iestadem, sniegt
decentraliz€tus, uzticamus, caurskatamus un uz lietotajiem verstus digitalos
pakalpojumus, kas lauj radit jaunus un uzlabot esosSos uznegmejdarbibas modelus,
tadgjadi dodot labumu sabiedribai un stimuljot ilgtsp&jigu ekonomisko
izaugsmi.

Eiropas Komisijas mérkis ir pozicionét Eiropu ka vados$u pasaules regionu
blokk&des tehnologiju inovaciju un to ievie$anas zina un palaujas uz $adam talak
noraditajam galvenajam iniciativam, lai veicinatu globali ieklaujosu parvaldibu,
stiprinatu sadarbibu un ieguldijumus blokk&de/DLT balstitu lietojumprogrammu
ieviesana, atbalstitu starptautisko standartu noteikSanu un veicinatu dialogu starp
nozares ieinteresétajam personam un regulatoriem, jo 1paSi attieciba uz
normativo regulgjumu: Eiropas blokkédes tehnologiju partneriba, Starptautiska
uzticamo blokk&des lietojumu asociacija (INATBA) un Eiropas blokkedes
tehnologiju novérosanas centrs un forums (Proposal for..., 2020).

Eiropas blokkedes tehnologiju partneriba (European Blockchain Partnership
(EBP)), kas izveidota 2018. gada aprili, politiska ltmeni apvieno visas ES
dalibvalstis un FEiropas Ekonomikas zonas dalibvalstis (Norvégiju un
Lihtensteinu), lai veicinatu sadarbibu, izveidojot Eiropas blokk&des pakalpojumu
infrastruktiiru (European Blockchain Services Infrastructure (EBSI)), kas,
iesp&jams, nodro$inas ES méroga parrobezu publiskos pakalpojumus, izmantojot
blokkédes tehnologiju (Countries Join..., 2018).

2018. gada Eiropas Komisija nodibindja Eiropas blokk&des tehnologiju
noverosanas centru un forumu (European Blockchain Observatory and Forum),
kas darbojas ka ieinteres€to pusu iesaistes platforma, lai paatrinatu blokkedes
tehnologiju inovacijas un to ievieSanu, kur notiek zinaSanu apmaina, kopienas
iesaiste, projektu izstrade, pie attiecigajiem jautajumiem un tiesiska reguléjumu
strada darba grupas, notiek tematisko zinojumu sagatavoSana un tiek nodroSinata
apmaciba (European Commission, 2020).

Planots, ka Eiropas blokk&des pakalpojumu infrastruktiira nodro§inas ES
méroga parrobezu publiskos pakalpojumus, izmantojot blokkédes tehnologiju
(What is EBSI.., [n.g.]). Viens no iniciativas mérkiem ir izveidot izklied&tu
mezglpunktu sist€ému visa ES, vienlaikus turpinot noskaidrot jaunas potencialas
So tehnologiju pielietojuma jomas, pieméram, automatizéta atbilstibas parbaude,
parbaudami pilnvaras dati, paSsuveréna identitate, starpinstitiiciju datu apmaina
u.c.

Eiropas Komisijas Digitalo inovaciju un blokk&des F.3 nodala atbalsta dzilo
tehnologiju (deep tech) jaunuznpémumu attistibas veicinaSanu Eiropas
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ekosistémas un inovatoru mobilizéSanu, lai paaugstinatu tirgum gatavo inovaciju
limeni, parvalda Eiropas jaunuznémumu (Start-up Europe) un Inovaciju radara
(Innovation Radar) iniciativas un uzlabo piekluvi finans€jumam digitalizacijai,
ka ar inovaciju iepirkuma izmantoSanas iesp&jas ietvarprogrammas “Digitala
Eiropa” un “Apsvarsnis Eiropa” (Digital Innovation..., [n.g.]). ST nodala isteno
pasakumus, lai veicinatu ar blokk&di saistitas inovacijas, tostarp darbu ar
juridiskiem un regulgjuma aspektiem, ka arT parvalda Eiropas blokkedes
tehnologiju partneribu, digitalo pakalpojumu infrastruktiiras ievie$anu saskana
ar Eiropas infrastruktiiras savienoSanas instrumentu un vada Eiropas blokk&des
tehnologijas novérosanas centru un forumu (Digital Innovation..., [n.g.]).

2.2. Latvijas inovaciju un digitalizacijas politikas analize

Valsts politiku inovaciju, zinatnes un tehnologiju attistibas joma augstakaja
lémumu pienemsanas Itmeni nosaka Saeima un Ministru kabinets. Saskana ar
Ministru kabineta 2010. gada 23. marta noteikumiem Nr. 271 (Protokola Nr. 15,
3. punkts) “Ekonomikas ministrijas noteikumi” Ekonomikas ministrija ir vadosa
valsts parvaldes iestade ekonomiskas politikas TstenoSanas joma, kuras uzdevumi
un kompetence ietver ari inovaciju attistibas politikas izstradi un tas Tstenosanu.
Saskana ar Zinatniskas darbibas likumu Ekonomikas ministrija ir valsts
institiicija, kas atbild par inovacijas politikas izstradi un IstenoSanu.
Kopuma jasecina, ka Latvija inovacijas politika ir ieklauta talak noraditajos
planosanas dokumentos.
e Latvijas ilgtspgjigas attistibas stratégija Iidz 2030. gadam (Sustainable
Development Strategy..., 2010)

e Latvijas Nacionalais attistibas plans 2014.-2020. gadam (Latvijas
Nacionalais attistibas..., 2012)

e Latvijas Nacionalais attistibas plans 2021.-2027. gadam (Latvijas
Nacionalais attistibas..., 2020).

e Zinatnes, tehnologijas attistibas un inovaciju pamatnostadnes 2014.—
2020. gadam (Zinatnes un tehnologijas..., 2013).

e Viedas specializacijas stratégija RIS3 (Viedas specializacijas stratégija,
2016).

o Digitalas transformacijas pamatnostadnes 2021.-2027. gadam (Digitalas
transformdcijas pamatnostadnes..., 2020).

Divas no septinam Latvijas ilgtsp&jigas attistibas strat€gija lidz 2030. gadam
izvirzitajam prioritateém ietver inovacijas jautajumus (Sustainable Development
Strategy..., 2010):

e inovativa un ekoefektiva ekonomika, tai skaita masveida jaunrade un

inovacija, ka ari atjaunojama un drosa energija;

e inovativa parvalde un sabiedribas lidzdaliba, tai skaita sociala kapitala

vertibas pieaugums, e-parvaldiba un publiska inovacija.
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Latvijas Nacionalaja attisttbas plana 2014.-2020. gadam ir izvirzits
inovacijas politikas mérkis lidz 2020. gadam palielinat valsts izdevumus
pétniecibai un attistibai lidz 1,5% no IKP (Latvijas Nacionalais attistibas...,
2012). 2014.-2020. gada planosanas perioda Eiropas Savienibas strukttrfondu
finans€jums bija pieejams gandriz EUR 200 miljonu apmera, lai atbalstitu
uznémumu ieguldijumus pétnieciba, attistiba un inovativos projektos, kas varetu
piesaistit papildus vismaz EUR 80-100 miljonu privata sektora ieguldijumus
pétniecibai un attistibai. Latvijas Investiciju un attistibas agentara (LIAA)
inovaciju atbalstam ir pieejamas vairakas programmas (“Inovacijas motivacijas
programma”, “Atbalsts p&tijumu rezultatu komercializacijai” u.c.). Lai sasniegtu
mérkus, ir japalielina inovacijas politikas efektivitate, radot specigus stimulus
uznémejiem inovativu darbibu finansgsanai.

Latvijas nacionalaja attistibas plana 2021.-2027. gadam ir uzsverts virziens
“razoSana, inovacijas un eksports” ar mérki atbalstit uzneémumu izaugsmi un
konkurétsp€ju, balstoties uz to sp&u radit un pardot pieprasitus, zinasanu
ietilpigus produktus un uz zinatniskiem pétijumiem balstitus pakalpojumus,
tadgjadi integrgjoties arvien augstakas pievienotas vertibas globalajas kedes,
uzsverot, ka gudra specializacija, inovacija, tehnologiju attisttba un
modernizacija, ka arT mérktiecigi ieguldijumi cilvékkapitala, ir produktivitates
piecauguma pamats (Latvijas Nacionalais attistibas..., 2020).

Viedas specializacijas strateégiju (RIS3) mérkis ir palielinat jaunrades sp&ju
un izveidot inovaciju sistému, kas veicina un atbalsta tehnologisko progresu
ekonomika un nodrosina valsts ekonomikas parveidi ar mérki razot preces un
pakalpojumus, kuru pievienota vértiba ir augstaka, un kas ietver informacijas un
komunikacijas tehnologijas ka specializacijas jomu (Viedas specializacijas
strategija, 2016).

Latvijas Digitalas transformacijas pamatnostadnu 2021.—2027. gadam mérkis
ir definét vienotu digitalas attistibas politiku valsts parvaldei, valsts ekonomikai
un sabiedribai, ieklaujot taja piecus darbibas virzienus (Digitalas
transformdcijas pamatnostadnes..., 2020):

o digitalas prasmes un izglitiba;
digitala drosiba un uzticamiba;
telekomunikaciju pakalpojumu pieejamiba;
tautsaimniecibas (t. sk. valsts parvaldes) digitala transformacija;
inovacijas, IKT industrija un IKT zinatne.

Izanaliz€jot iepriek§ min&to, autore secina, ka Ekonomikas ministrijas
istenota inovaciju politika galvenokart ir saistita ar uznémeéjdarbibas atbalstu
inovaciju joma, ka arT ar Eiropas struktiirfondu finans€to projektu ievieSanu un
uzraudzibu saistiba ar atbalstu inovativam darbibam. Nozimiga loma
uznéméejdarbibas atbalsta inovaciju programmu TstenoSana ir Latvijas Investiciju
un attistibas agentirai, kas ir viena no Ekonomikas ministrijas parraudziba
eso$ajam institiicijam. Papildus tam, AS Attistibas finans$u institiicija “Altum”
nodros$ina finans€jumu, izmantojot valsts atbalsta finanSu instrumentus jomas,
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kuras valsts noteikusi par svarigdm un atbalstamam un kur nav pieejams
pietickams kreditiestazu finanséjums. Tomer uz pétjjuma datumu Latvija nav
mérktiecigas blokk&des tehnologiju politikas vai atbalsta mehanismu blokk&des
tehnologiju inovacijam un to ievie$anai.

2.3.  Kriptovalitu un virtualo aktivu reguléjuma ES un Baltijas valstis
analize

Eiropas Banku iestade (EBI) 2013. gada publicgja bridinajumu par riskiem,
kas saistiti ar virtualas naudas, pieméram, Bitcoin, izmantoSanu dazados
dartjumos. EBI ir noradijusi, ka paterétaju tiesibas paslaik netiek aizsargatas, jo
trikst Ipasu noteikumu darfjumiem, kuros virtuala nauda tiek izmantota ka
maksaSanas lidzeklis, tadgjadi pastav risks zaudét naudu (EBA warns
consumers..., 2013). Ari Eiropas Centrala banka ir atzinusi, ka, iesaistoties
virtualas naudas shémas (pieméram, Bitcoin un tamlidzigos instrumentos), tas
lietotaji var tikt paklauti likviditates, kredita, juridiskiem un darbibas riskiem
(European Central Bank, 2015).

2016. gada Eiropas Veértspapiru un tirgu iestade (EVTI) publicgja diskusiju
dokumentu, kura uzsverti potencialie ieguvumi un riski, ko DLT vargtu radit
vertspapiru tirgos, it Ipasi no politikas viedokla (European Securities Market
Authority, 2016). EVTI ludza nozares parstavju komentarus un nepateica savu
viedokli attieciba uz DLT.

2017. gada Eiropas Vertspapiru un tirgu iestdde bridinaja investorus un
uzn@mumus, kas iesaistiti sakotn€jos kriptonaudas piedavajumos (ICO), par
augstajiem riskiem, kas saistiti ar ieguldijumiem ICO (ESMA Highlights ICO...,
2017).

Vislielaka ietekme uz kriptovalGitu un virtualo aktivu reguléjumu ir Finansu
darfjumu darba grupas cinai pret naudas atmazgaSanu (FATF), kas izstrada
pasaules standartus naudas atmazgasanas un terorisma finanséSanas apkarosanas
joma (anti-money laundering (AML)/combating the financing of terrorism
(CFT)), ka arT noverte valstu AML/CFT sistemu atbilstibu $iem standartiem un
ieteikumiem. FATF ir starpvaldibu iestade, kas izveidota G-7 samita 1989. gada
un kura Sobrid ir 39 dalibvalstis un regionalas organizacijas (ieskaitot Eiropas
Komisiju), devini asociétie locekli un 23 noverotaju organizacijas, kas
apnémusas Tstenot tas ieteikumus (4bout, [n.y.]).

2015. gada FATF sava Rokasgramatd par uz risku balstitas pieejas
pieméroSanu virtualajam valutam (izdota 2015. g.) public§ja sakotn&jos
ieteikumus par naudas atmazgaSanas un teroristu finanséSanas riska vadibu, kas
saistTta ar virtualo naudu. 2018. gada FATF veica grozijumus savos ieteikumos,
lai skaidri noraditu, ka FATF ieteikumi attiecas uz finansu darbibam, kuras tiek
izmantoti virtualie aktivi. Galvenais grozijums FATF ieteikumos attiecas uz
“virtualo aktivu” un “virtualo aktivu pakalpojumu sniedzgju”, kuri sniedz mainas
pakalpojumus ne tikai starp virtualajiem aktiviem un bezseguma valiitam (ka
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teikts 2015. gada rokasgramata), bet arT starp vienas vai vairaku formu
virtualajiem aktiviem, definicijam.

FATF 2019. gada vadlinijas un Paskaidrojosaja piezimé P15 ir sniegti
detalizetaki ieteikumi par uz risku balstitas pieejas piem&roSanu virtualajiem
akttviem un virtualo aktivu pakalpojumu sniedzgjiem, tostarp arT regulativo
pieeju piemeri vairakas valstis (Financial Action Task Force, 2019a).

Amerikas Savienoto Valstu finansu noziegumu apkarosSanas tikls (FinCEN)
ir izdevis vadliijas (FinCEN Guidance..., 2019), kas daudzgjada zina ir Iidzigas
FATF izdotajai rokasgramatai (FATF, Financial Action Task Force, 2019b). G20
valstu finan$u ministri un centralo banku vaditaji péc to sanaksmes 2020. gada
februart izdeva galigo kopigo pazinojumu, aicinot valstis ieviest kriptonaudas
regulésanas standartus saskana ar FATF ieteikumiem (G20 Kicks Off.., 2020).

2018. gada tika grozita ES Naudas atmazgasanas apkarosanas direktiva, lai
samazinatu virtualas naudas izmantoSanas risku noziedzigi iegiitu lidzeklu
legalizésanai, kas 11dz 2020. gada 10. janvarim bija jaieklauj dalibvalstu tiesibu
aktos. Saskana ar §STm izmainam virtualas naudas platformam un kriptonaudas
pakalpojumu sniedzgjiem, lai identificgtu klientus un izsekotu aizdomigus
darTjumus, ir jaievero tas pasas prasibas ka citam finansu organizacijam, tostarp
bankam (Directive (EU) 2018/843..., 2018). 2020. gada Eiropas Parlamenta
zinojuma par kriptoaktiviem ir teikts, ka piekta ES Naudas atmazgaSanas
apkaroSanas direktiva 2018/843 (AMLDS) vairs neatbilst stingrakiem FATF
standartiem, un, lai saskanotu direktiva izmantoto pieeju ar starptautiskajiem
standartiem, Eiropas Parlaments iesaka paplaSinat kriptovaliitu jédzienu un
attiecigi reguléto uznémumu sarakstu ES.

2017. gada Latvija veica grozijumus Noziedzigi iegiitu lidzek]u legalizacijas
un teroristu finanséSanas novérsanas likuma (NILLTFNL) un papildinaja to ar
virtualas naudas un virtualas naudas pakalpojumu sniedzg€ja definicijam
(Noziedzigi ieglitu lidzeklu..., 2017). Ar mingtajiem grozijumiem likums
nosaka, ka no 2019. gada 1. julija virtualas naudas pakalpojumu sniedzgji ir
NILLTFNL likuma subjekti, vienlaikus nosakot, ka virtualas naudas
pakalpojumu sniedz€jus uzrauga un kontrole Valsts ienémumu dienests,
ieverojot §1s likuma prasibas.

Izvertgjot tiesibu aktus un vadlinijas, ko Baltijas valstu regul&josas iestades
izdevusas attieciba uz kriptonaudu un virtualajiem aktiviem, autore secina, ka
visi Baltijas valstu regulatori ir izdevu$i vadlinijas, saskana ar kuram ir
japarbauda caur ICO laista apgroziba kriptonauda, un, ja ir izpilditi noteikti
krit€riji, to var atzit par finanS$u instrumentu un uz tiem attiecas finansu
vertspapiru regul§jums vai citi likumi, piemeéram, kopfinansé€Sanas vai
lidzieguldijumu likumi. ICO vadlinijas tika publicétas 2016. gada Igaunija, 2017.
gada Lietuva un 2019. gada Latvija, tomer Latvijas FKTK 2017. gada publicgja
bridinajumu par ICO, noradot uz augstajiem riskiem un iespgjamam likuma
prasibam, bet I1dz 2019. gadam sikaka informacija netika sniegta.
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Latvija darbibam ar kriptovalitam un virtualajiem aktiviem nav
nepieciesama specializéta licence, tomér virtualo aktivu pakalpojumu
sniedzgjiem Latvija, tapat ka Igaunija un Lietuva, ir jaievéro likumi par naudas
atmazgaSanas un teroristu finansé$anas apkaroSanu. Igaunija kriptovalitas tiek
uzskatitas par alternativiem maksasanas Iidzekliem, un $adam darbibam kops
2017. gada nepiecieSama specializéta licence. Lictuva 2019. gada tika ieviests
visaptveross kriptovaltitu un virtualo aktivu regul&ums, saskana ar kuru ir
nepiecieSama specializéta licence $adam darbibam.

3. BLOKKEDES TEHNOLOGIJAS IEVIESANAS
PASAULE UN BALTIJAS VALSTIS IZVERTEJUMS

Sis darba nodalas saturs ir izklastits 35 lappusés, kuras ir ieklautas 7 tabulas
un 15 atteli. [zvirzita téze: Blokkédes tehnologiju ieviesanas l[imenis un scenariji,
iznemot kriptotelpas pielietojuma jomu, dazadas valstis ir atSkirigi atkariba no
to ekonomiskas un digitalas konkurétspejas un kriptoaktivitates limena.

Tre$aja nodala tick analizEtas blokk&des tehnologiju inovacijas un to
ievie$ana visa pasaul€ un Baltijas valstis dazadas jomas un tick pé&titas attiecigas
geografiskas tendences un veiksmes g$anas faktori.

3.1. Blokkédes tehnologijas ievieSanas pasaulé analize

Blokkedes tehnologijas risinajumi visa pasaulé tiek attistiti dazados tempos.
Vislabakais blokk&des tehnologijas ievieSanas piemérs lidz §im ir kriptovaliitas,
ar to saistitie virtualie akttvi un kriptoinfrastruktiira, pieméram, kriptovaliitu
mainas birzas, virtualo akttvu glabasanas “maki”, Bitcoin bankomati, utt.

Kopgja kriptovaltitu kapitalizacija 2020. gada maija bija aptuveni 255 triljoni
ASV dolaru, un Bitcoin tirgus dala bija 68%, kam sekoja Ethereum (9%),
XRP/Ripple (4%), Tether (4%) un Bitcoin Cash (2%). Kaut arT Bitcoin galvenas
funkcijas ir kalpot par valiitas mainas Iidzekli, vértibas krajuma Iidzekli un
norékinu vienibu, kas atbilst tradicionalajam naudas funkcijam, lielaka dala citu
kriptovaliitu pildija citas, nemonetaras funkcijas, pieméram, kalpoja ka
decentralizgtu aplikaciju platforma, laujot ikvienam izveidot savu blokk&des
tehnologija balstito risindgjumu uz tas pamata. Lidz $im vispopularaka
decentralizto aplikaciju platforma ir bijusi Ethereum — $aja platforma tiek
ieprogrammeéti 87% publisko blokk&des risindgjumu, kam seko Waves (2%),
Stellar (2%) un NEO (1%).

Jebkur§ blokkédes tehnologija balstitais risindgjums, kas veidots uz
decentralizétu aplikaciju platformas pamata, var piesaistit finansgjumu,
izmantojot sakotngjos monetu piedavajumus (ICO), kas ir Iidzvertigs
sakotngjiem publiskajiem piedavajumiem (IPO) finansu nozare, kad uznémumi
publiski piedava pirkt savas akcijas. Vispargja ICO aktivitate 2019. gada
ieverojami samazinajas, jo daudzi kriptoprojekti bija izgazuSies, investori
zaud€ja savus lidzeklus un nebija izstradats oficials mehanisms, lai prasitu
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jebkadu tiesisku un finansialu atbildibu no kriptoprojektu Tstenotajiem. 2019.
gada lidzeklu apjoms, kas ir piesaistits blokk&des tehnologija balstitajiem
projektiem, izmantojot tradicionalos ieguldijumu veidus, jau ir ievérojami
parsniedzis caur ICO sanemto lidzeklu apjomu salidzinajuma ar 2018. gadu —
apméram 7,5 reizes lielaks piesaistitais kapitals 2019. gada salidzinajuma ar
apméram 2 reizes mazaku piesaistito kapitalu 2018. gada (The Blockchain
Report..., 2020).

3. attela ir paradits, ka ASV ir neapstridams Iideris kriptoaktivitates zina p&c
visiem raditajiem — piesaistitie ICO lidzekli (7,3 miljardi ASV dolaru), ICO
skaits (717), kriptobirzu skaits (85) un Bitcoin bankomatu skaits (5,9 tikstosi).
Igaunija un Lietuva ienem attiecigi 7. un 11. vietu, vertgjot pé&c ICO
piesaistitajiem Iidzekliem, savukart Latvija ienem tikai 34. vietu.
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3. att. Kriptoaktivitates statistika valstis ar vairak neka 100 miljonu ASV
dolaru piesaistitajiem Iidzekliem no pirmreizéjam monetu emisijam

3.attela var redzet, ka Latvijas kriptoregul&juma rangs ir ievérojami zemaks
par Igaunijas un Lietuvas rangu. Lietuva ir vadosa valsts starp Baltijas valstim,
kas ierindojas 4. vieta pasaule, kurai seko Igaunija 14. vieta, savukart Latvija
ievérojami atpaliek, atrodoties 81. vieta. Kops 2013. gada Latvija ir rikoti 27
ICO, piesaistot lidzeklus 28 miljonu ASV dolaru vertiba, salidzinajuma ar 298
ICO un 946 ASV dolaru miljoniem Igaunija un 29 ICO un 323 miljoniem ASV
dolaru Lietuva. Igaunija ir vadiba ar1 p&c kriptobirzu skaita (34), salidzinajuma
ar Latviju (0) un Lietuvu (1).

Lai saprastu, vai kriptoaktivitates raditaji ir savstarpgji saistiti, autore
pielietoja korelacijas analizi. Balstoties uz analiz&tajiem datiem par 56 valstim,
sakaribas starp Cetriem kriptoaktivitates raditdjiem bija cieSas pie 0,01
nozimiguma ITmena (abpusgja). Visas korelacijas bija pozitivas un parsniedza
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vidgjo raditaju, kas norada, ka kriptoaktivitates dimensijas attistas paral€li un ir
savstarpgji saistitas.

Diezgan ciesas pozitivas korelacijas tika noverotas starp:

e piesaistitiem lidzekliem caur ICO un ICO skaitu (0,828);

e piesaistitiem [idzekliem caur ICO un Bitcoin bankomatu skaitu (0,866);

e ]CO skaitu un kriptobirzu skaitu (0,870).

Vidgji cieSas pozitivas korelacijas tika noverotas starp:

e piesaistitiem lidzekliem caur ICO un kriptobirzu skaitu (0,754);

e [CO skaitu un Bitcoin bankomatu skaitu (0,623);

e kriptobirzu skaitu un Bitcoin bankomatu skaitu (0,625).

Svarigs faktors, kas var buit saistits ar kriptoaktivitati, ir kriptovaliitu
regul&jums, kur§ katra valstt ir atSkirigs. Analiz€jot datus par 55 valstim ar
visaugstako kriptoaktivitati, vieniga kaut cik izteikta korelacija starp Cetriem
analiz€tajiem kriptoaktivitates raditajiem tika konstatéta starp ICO skaitu un
kriptoregulgjumu — pozitiva korelacija 0,303 pie 0,05 nozimiguma Iimena
(abpusgja). Lai gan korelacija ir vaja, ta ir pozitiva. Tap&c var pienemt, ka ir art
citi faktori, kas ietekmé kriptoaktivitati. Viens no $adiem faktoriem var bt
publiskaja sektora Tstenotas blokkede balstitas iniciativas, jo tas var kalpot
kriptorisinajumu istenotajiem par labas prakses piemériem, tadgjadi uzlabojot
blokkedes tehnologiju izmantosanas gadijumu atpazistamibu un uzskatamibu un
palielinot vispargju izpratni par blokkédes tehnologiju sabiedriba.

Balstoties uz atklati pieejamo informaciju par blokk&des tehnologijas
iniciativam publiskaja sektora, turpmakaja analizg katra valsts tika atziméta ar
“Ja” vai “Ng” atkariba no ta, vai autore atrada informaciju par blokk&des
tehnologijas iniciativam publiskaja sektora. Sadas iniciativas ietver pieradamas
koncepcijas projektus, izméginajuma projektus un funkciongjosus projektus, ko
isteno valsts parvaldes vai uzraugosas iestades. Lai datus padaritu vizuali
salidzinamus, raditaji “ICO skaits” un “kriptoregul&juma rangs” tika izteikti
rangu procentualas dalas, izmantojot SPSS funkciju “Rank cases”.

Ka redzams 4. attela, valstts, kuras ICO aktivitate parsniedz vidgjo Iimeni, ar1
publiskaja sektora ir lielaka kriptoaktivitate, salidzinot ar valstim, kuras ir
zemaka ICO aktivitate. Starp 28 valstim, kas ietilpst analiz&to valstu izlases
augsgja pusé ICO aktivitates sadalijuma, 21 wvalstis Isteno ari blokk&des
tehnologijas balstitas iniciativas publiskaja sektora, sastadot 75% ipatsvaru,
salidzinajuma ar tikai 44%, ko Tsteno valstis, kuras ierindotas izlases apaksgja
pus€ (12 no 27). Tada pati tendence ir vérojama attieciba uz sakaribu starp valstu
izlases aug$€jo un apaksgjo pusi kriptoreguléjuma sadalijuma — valstis, kuras
kriptoreguléjums ir augstaks par vidgjo, ir verojama arT lielaka aktivitate ar
blokkedes tehnologijas iniciativam publiskaja sektora — 70% (21 no 30) pret 48%
(12 no 25) salidzinajuma ar apaksgjo valstu izlases pusi.
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4. att. Sakaribas starp ICO, kriptoreguléjumu un blokkédes tehnologijas
iniciativam publiskaja sektora

1. kvadranta ir redzama ieverojami lielaka aktivitate saistiba ar blokkedes
tehnologijas iniciativam publiskaja sektora salidzingjuma ar 3. kvadrantu —
attiecigi 74% (14 no 19) salidzinot ar 31% (5 no 16), kas pierada, ka ir pozitiva
korelacija starp blokkédes tehnologijas pielietoSanas gadijumu uzskatamibu
publiskaja sektora un kriptoaktivitates un kriptoregul&juma attistibu.

Lai izprastu sakaribas starp kriptoaktivitati un zinaSanu ekonomikas
iezimém, kas turpmak tiks saukts par “ekonomikas konkurétsp&ju”, talakai
analizei tika izvéleti vairaki raditaji: IKP uz vienu iedzivotaju, kas parada
vispargjo ekonomiskas attistibas Iimeni, Globalais konkurétsp&jas indekss, kas
parada valsts darba razigumu un labklajibas l[imeni, e-parvaldes un e-lidzdalibas
indeksi, kas parada vispargjos digitalizacijas [imenus.

Balstoties uz analizétajiem valstu datiem, trim kriptoaktivitates raditajiem ir
bitiskas korelacijas ar visiem vai daziem konkurétsp&jas raditajiem pie 0,01
nozimiguma Itmena (abpusgja). Lai gan korelacijas ir diezgan vajas, tas ir
pozitivas, kas norada, ka kriptoaktivitate un konkur&tspéja ir savstarp&ji pozitivi
saistitas. Turpmakai kriptoaktivitates un konkurétsp&jas savstarpgjo sakaribu
izp&tei tika izmantota faktoru analize. KMO un Bartleta tests paradija, ka faktoru
analize ir noderiga datu turpmakai analizei. Mainigo lielumu izkliedes
proporcija, ko varétu izraisit pamatfaktori, ir 70,9%, un mainigie ir savstarpgji
saistiti pie 0,01 nozimiguma Iimena. [zmantojot galvenas komponentes analizes
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metodi, raditaji tika sadaliti divas komponentgs, izskaidrojot 84,63% no
izkliedes. Apgrieztaja komponentu matrica tika atspogulotas divas savstarpgji
neatkarigas komponentes. Visi kriptoaktivitati raksturojosie raditaji ir ieklauti 2.
komponenté, un visi konkur€tsp&ju raksturojosie raditaji ir ieklauti 1.
komponentg.

Veicot valstu salidzino$o analizi, faktori tika parveidoti rangu procentualajas
dalas. Talak tika izmantota klasteru analize, lai grafiski paraditu valstu
sadalfjumu atkariba no So divu faktoru savstarp&jas sakaribas. Datu apstrades
kopsavilkuma tika izdaliti 52 derigi novérojumi analiz&taja izlasé. Apkopotaja
grafika ir redzams, ka vislielakas atSkiribas pastav starp 49. un 50. posmu,
noradot uz tr1s klasteru risinajumu. Turpmakai analizei valstu izlase tika att€lota
izkliedes diagramma (skat. 5. att€lu)
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5. att. Pasaules kriptoaktivitates un konkurétsp€jas klasteru analize

1. klasterT ir valstis, kuras ir globalas lideres blokk&des tehnologiju inovacijas
un to ievie$ana, tapec var secinat, ka lidzsvarota virs vidgjas konkurétsp&jas
I'mena un augstas kriptoaktivitates kombinacija var noradit uz
priek$nosacTjumiem blokk&des tehnologiju ievieSanai. Igaunija ir ieklauta 1.
klasterT starp vadosajam valstim, savukart Lietuva un Latvija ir ieklautas 2.
klastert, kur galvenokart ir attistitas valstis ar kriptoaktivitati zem vid&ja [imena.
Sajas valstls ir novérojamas dazadas blokkédes tehnologiju inovaciju un to
ievieSanas tendences, kur vai nu veicina blokk&des risinajumus arpus
kriptotelpas pielietojuma jomas (pieméram, Lietuva, AAE, Dienvidkoreja,
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Vacija), vai vispar neizstrada nekadus attiecTgus risingjumus (pieméram, Latvija,
Kazahstana, Portugale). 3. klasterT parsvara ietilpst jaunattistibas valstis ar zemu
konkur@tspgju un augstiem kriptoaktivitates raditajiem, kas ar1 pierada plasi
izplatitu apgalvojumu, ka blokk&des tehnologija, Tpasi decentralizto finansu
joma, var atrisinat dazadas problémas un izaicinajumus, ar kuriem saskaras
jaunattistibas valstis, sakot ar finansialo ieklauSanos un beidzot ar uzticibas un
atbilstibas sist€mas izveidi, ko $o valstu iestades un uznémumi ne vienmer spgj
nodrosinat.

Lidztekus blokkédes tehnologijas risindgjumiem kriptotelpa ir ari citas
komercialo blokk&des tehnologiju pielieto$anas jomas, kuras galvenokart isteno
blokkédes tehnologiju konsorciji vai korporacijas, par ko liecina vairaki
iesniegtie patentu pieteikumi.

Neskatoties uz vispargju aizliegumu darbibam, kas saistitas ar kriptovaltGitam
Kina, ta ievérojami apsteidz citas valstis ar iesniegto patentu skaitu blokkedes
tehnologiju joma — laika posma no 2015. lidz 2018. gadam Kina ir iesniegusi
2219 patentu pieteikumus (Blockchain Patents Unchained..., 2018). Otra
akttvaka valsts iesniegto blokk&des patentu zina ir Amerikas Savienotas Valstis
ar 857 patentiem, kam seko Dienvidkoreja, Japana un Australija ar attiecigi 232,
144 un 94 patentiem. Kinas piemérs parada, ka blokk&des tehnologiju var plasi
izmantot arf citas, ne tikai kriptotelpas pielietojuma, jomas.

Gandriz visas valstis, kas iesniedza patentus, parada arT blokkedes
tehnologiju attistibu citas jomas, iznemot kriptotelpu — izméginot un istenojot
blokkede balstitas iniciativas un risinajumus, ko isteno vai nu valsts iestades,
korporacijas vai blokk&des sadarbibas konsorciji attiecigajas valstis. Izneémumi
ir Cehija un Belgija.

Globalas aktivitates blokk&édes tehnologijas joma analize skaidri parada, ka
blokk&des tehnologiju risinajumi arvien vairak tiek izstradati visa pasaulg, un
dazadas valstis izvélas dazadus virzienus, tomer noteikti ir viena kopiga tendence
— visas valstis, kas ir lideres $aja joma, ir veltijusas piles ari §is tehnologijas
izpete.

3.2. Blokkédes tehnologijas ievieSanas analize Baltijas valstis citas jomas,
iznemot kriptotelpu

Latvija FinanSu ministrija un FEkonomikas ministrija ir izdevusas
informativus zinojumus attiecigi 2018., 2019. un 2020. gada, un Ekonomikas
ministrijas paklautiba ir izveidota nacionala darba grupa, kas peta blokkedes
tehnologiju izmanto$anas iesp€jas valsts parvaldé un privataja sektora, tadgjadi
tiek planots Tstenot izméginajuma projektu 2021. gada sadarbiba ar FinanSu
ministriju un Valsts ien€mumu dienestu. Lai gan FinanSu ministrija sava
zinojuma ir uzsveérusi nepiecieSamibu radit vienotu viziju un izstradat valsts
strat€giju par blokkédes tehnologiju un ari izstradat ipasu ietvarstruktaru, $ada
vizija, valsts stratégija vai ietvarstruktiira §1 pétijuma tapSanas laika vél netika
izstradata.
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Latvijas Republikas Ekonomikas ministrija atzist blokk&des tehnologiju
potencialu publiskaja un privataja sektora un piedalas Eiropas blokkedes
tehnologiju partneribas darba grupa un Eiropas blokkédes pakalpojumu
infrastruktiiras iniciativas. Latvija publiskaja sektora ir izskangjusi divi
potencialie blokk&des tehnologijas izméginajuma projekti, tomer neviens no tiem
vél nav sasniedzis ievieSanas stadiju. 2019. gada Ekonomikas ministrija
organiz&ja hakatonu potencialajam izméginajuma projektam sadarbiba ar Valsts
ien@mumu dienestu, kas lautu reallaika parsitit tirdzniecibas datus uz VID, un
paredzams, ka Iidz 2021. gadam tiks sasniegts ta izméginajuma posms.

Latvija nav mérktiecigu blokkedes tehnologiju atbalsta programmu vai
iniciattvu, tomér atbalsts ir pieejams vispargjas jaunuznémumu programmas no
akceleracijas un riska kapitala fondiem. Turklat laiku pa laikam notiek dazadi
pasakumi par blokk&des tehnologijas ttmam. Latvija ir izveidojusies vismaz divi
globali atziti blokkédes tehnologijas jaunuznémumi, kas norada uz Latvijas
tehnologiju izstradataju sp&ju radit realiz€jamus un globali konkurétspgjigus
blokk&des risinajumus.

P&c autores domam, politikas noriSu un valdibas atbalsta pasakumu trikuma
celoni Latvija ir saistiti ar (a) ministriju un to padotiba esoSo iestazu zinoSu
darbinieku, kas izprot ar blokkédes tehnologiju praktisko pielietojumu saistitos
jautajumus, trikumu, (b) pastav at8kirigi viedokli par blokkédes tehnologiju
individualiem pielietojuma veidiem, un netiek izstradata stratégiska vizija valsts
vispargjas digitalas transformacijas ietvaros, (c) valdibas institlicijam triikst
iniciattvas konsultgties ar ekspertiem blokk&des joma un/vai pasiitit visaptverosu
pétijumu par $o jomu profesionaliem pakalpojumu sniedzg€jiem, un (d) Latvijas
Blokk&des Asociacijai triikst iniciativas iesaistities konsultaciju procesos.

2018. gada Lietuvas Banka Tistenoja platformas LBChain Sandbox
(LBchain...,2020) ievieSanas pirmo posmu ar mérki radit jaunuznémumiem vidi,
kura tie izstradatu un parbauditu blokk&des risindgjumus fintech joma, kur
Lietuvas Banka darbojas ka akselerators, kas rada tehnologisko pamatu
blokkédes tehnologija balstito risinajumu izstradei. 2020. gada 26. maija tika
pabeigts tresais un pedgjais darba posms attieciba uz LBChain Sandbox. Starp
iesniegtajiem projektiem tika piedavats blokkédes tehnologija balstitais
regulativas zinoSanas risinajums, blokkedes platforma zalo obligaciju emisijai un
blokkédes tehnologija balstita digitala banka. Visos tris posmos LBChain
Sandbox projekts lava 11 fintech uznémumiem no astonam valsttim veikt ar
blokkedes tehnologiju saistitus p&tijumus kontrolgjama tiesiska reguléjuma vide.
Lietuvas Banka planoja uzsakt LBChain Sandbox platformas darbibu 2020. gada
ceturtaja ceturksni, ka ar1 pabeigt komercialus iepirkumus ar fintech un
pakalpojumu sniedz€&jiem, kas Sobrid piedalas LBChain Sandbox projekta.

Pedgja sanaksmé LBChain Sandbox projekta vaditajs Andrius Adamonis
(2020) sacTja, ka Lietuvas Banka plano iet talak par jau izveidoto LBChain
Sandbox platformu un attistit Lietuvas blokk&des platformu (LTChain), ko var
izmantot arT citas jomas, ne tikai finansu pakalpojumu sektora (Adamonis, 2020).

38



LTChain projekta ietvaros Lietuvas Banka sadarbosies ar citam valdibas
agentiram un piesaistis jaunuzpémumus no nefinan$u nozarém, tostarp
energetikas, veselibas apripes un transporta jomas.

P&c kiberuzbrukuma valdibas datubazém 2007. gada Igaunija ir izstradajusi
kiberdro§ibas strat€giju un izveidojusi ta dévéto bezatslegu paraksta
infrastruktiiru (Keyless Signature Infrastructure (KSI)) — kriptoalgoritmu, ko
izstradajis tehnologiju attistibas uznémums Guardtime, kas velak tika integréts
ar blokkédes tehnologiju un izmantots vairakos Igaunijas e-parvaldes
pakalpojumos (Security and Safety..., [n.y.]). Blokkédes tehnologija Igaunijas e-
parvaldes sisteémas tiek izmantota kops 2012. gada un paslaik tiek ieviesta seSos
valdibas registros: veselibas apriipes registra, ipaSumu registra, uznéméjdarbibas
registra, mantojumu registra, digitalaja tiesu sistéma, valsts oficialaja laikraksta
(PwC, 2019b).

Registros tiek izmantota blokkeéde balstita laika registracija, kas sistemai
nodro$ina papildu dro§ibu. Sistéma ari atbalsta blokkédes tehnologiju, lai
padaritu X-Road (datu apmainas slani (Dafa Exchange Layer)) starp
informacijas sistémam drosaku. Registru un informacijas sistému centram (RIK),
kas nodroSina inovativu vidi integrétiem e-pakalpojumiem Igaunija, galvena
blokk&des prieksrociba ir spg€ja regulari un atri parbaudit lielu datu apjomu un
nodro$inat, ka nav bijusi launpratigas datu izmainas gadijumi. Tadgjadi valsts
registru darbs klast atraks un efektivaks, jo darijumos neizmanto starpniekus.
RIK, kas paslaik darbojas ka starpnieks, var novirzit savus resursus, un sist€éma
pati sevi kontrolg.

Izanaliz€jot iepriek§ min&to, var secinat, ka, neskatoties uz Latvijas
Republikas Ekonomikas ministrijas atbalsto$o nostdju attieciba uz iesp&jamam
blokk&des tehnologiju pielieto$anas jomam, valsts parvaldes un parvaldes iestazu
darbiba attieciba uz blokk&des risindgjumu izstradi publiskaja sektora ievérojami
atpaliek, salidzinot ar Igauniju un Lietuvu, kur konkréti blokk&des risinajumi
publiskaja sektord jau ir izgajusi izméginasanas fazi un sasniegusi ievieSanas
fazi, pieméram, e-veselibas un e-tiesibu registri Igaunija un LBChain projekts
Lietuva.

Kopuma Igaunija ienem vadoSo vietu Baltijas valstis regionalas
konkur€tsp€jas raditaju zina (p&tniecibas un attistibas izdevumi, valsts izdevumi
augstakajai izglitibai, EGDI, EPI, DESI indeksi, IKP uz vienu iedzivotaju), ko
atbalsta tas vado$a pozicija blokkédes tehnologiju ievie$ana ne tikai Baltijas
valstis, bet arT visas pasaules m&roga. Turprett Latvija p&c visiem analiz&tajiem
raditajiem ieverojami atpalieck no Igaunijas un Lietuvas, jo netiek Istenota
mérktieciga valdibas politika un atbalsta pasakumi blokk&des tehnologiju
inovaciju un to ievieSanas veicinasanai. Tadgjadi Igaunijas pieredze blokk&des
tehnologiju ievieSana e-parvaldes joma un Lietuvas pieredze blokk&des
tehnologiju ievieSana fintech joma var kalpot par pamatu, lai Latvijas politiskie
lideri formulétu Iidzigus viedoklus un uzsaktu lidzigas aktivitates blokk&des
tehnologiju ieviesanai Latvija.
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4. BLOKKEDES TEHNOLOGIJAS IEVIESANAS
VEICINASANAS IESPEJU LATVIJAS
TAUTSAIMNIECIBA ANALIZE

Sis darba nodalas saturs ir izklastits 35 lappusés, kuras ir ieklautas 4 tabulas
un 18 atteli. Izvirzitas t€zes: 1) Inovaciju izplatiSanas un tehnologiju ievieSanas
modelu analize, ka ari globalo blokkédes tehnologiju darbibu un ievieSanu
ietekméjoso faktoru izpete, lauj ieskicet blokkédes tehnologiju ieviesanas
tautsaimniecibd ietvaru, 2) Latvija blokkedes tehnologiju ievieSana ir viszemaka
limeni visa Baltijas valstu regiond; to ir iespéjams veicinat ar mérktiecigu
atbalsta pasakumu palidzibu, kas pastiprinatu nozimigus blokkédes ieviesanu
ietekmejosos faktorus, balstoties uz starptautisko pieredzi.

Ceturtaja nodala tika noteikti un izstradati blokk&des tehnologiju ieviesanu
ietekm@josie faktori un scenariji, pamatojoties uz starptautisko pieredzi un
starptautisko ekspertu aptauju, kura piedalfjas 82 respondenti no 30 valstim.
Blokkédes tehnologiju ievieSanu ietekméjosie faktori un scenariji Latvijas
ekonomika tika izverteti, izmantojot AHP metodi, pamatojoties uz septinu atzitu
nacionalo ekspertu atzinumiem, un tika izstradati ieteikumi blokkedes
tehnologiju ievieSanas veicinasanai Latvija.

4.1. Blokkédes tehnologiju ieviesanu ietekméjoSo faktoru un scenariju
analize

1. nodala tika raksturoti dazadi tehnologiju un inovaciju ievie$anas teorétiskie
ietvari. Tika secinats, ka TOE, DOI, TAM un PIMT ietvari ir piemé&rojami, lai
pétitu faktorus, kas veicina blokk&des tehnologiju ievieSanu. Autores parskata
par dazadu pétnieku veikto blokk&des ievieSanu ietekmgjoSo faktoru analizi,
neaprobezojoties ar konkrétu kontekstu, tika noskaidrotas Cetras faktoru grupas,
proti, tehnologiskie, organizatoriskie, institucionalie un tirgus faktori, un
atseviski faktori tika sadaliti pa §STm faktoru grupam.

Balstoties uz autores noteiktajam faktoru grupam, starptautiskajiem
blokkédes tehnologiju ekspertiem tika ligts novertét faktoru nozimi blokk&des
tehnologiju ievieSanas procesa katra faktoru grupa skala no “loti zema” lidz “Joti
augsta” un pievienot jebkuru citu faktoru vai komentaru par kadu svarigu
attiecigo aspektu. Izv@létie blokkédes tehnologiju eksperti pieder pie
starptautiskas blokkedes praktiku kopienas, un tiem ir pieredze saistiba ar
blokkedes tehnologiju inovacijam, to ievieSanu un uzpémumu un valdibu
konsultéSanu attiecigajos jautdjumos. Aptaujas mérkis bija ieglt globalu
skatfjumu un ieteikumus par blokk&des ievieSanas scenarijiem un faktoriem, kuri
ietekmg blokk&des tehnologiju ievieSanu, kas talak tika izmantoti, lai izstradatu
analitiska hierarhijas procesa matricu iesp&amo blokkédes tehnologiju
ievieSanas scenariju novertésanai Latvijas tautsaimnieciba. Aptauja notika laika
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posma no 29. aprila Iidz 5. maijam, un taja tika apkopotas 82 atbildes no 30
valstim.

Turpmakaja analizé autore novértgja katra faktora nozimigumu, aprékinot
vidgjos svertos procentus no visiem ekspertu dotajiem vert§jumiem skala no 0%
lidz 100%. Faktoru atlasei, izmantojot analitiskas hierarhijas procesa metodi, tika
noteikts 70% robezslieksnis, tad&jadi noradot katra faktora svarigumu
turpmakajiem to novert€jumiem, ko veiks nacionala ekspertu grupa.

Tehnologisko faktoru grupa vissvarigakie faktori bija datu drosiba (84%),
paredzamie ieguvumi (82%), lictoSanas &rtums (74%), tehnologijas briedums
(71%) un arhitektiira (70%).

Organizatorisko faktoru grupa vissvarigakie faktori bija augstakas vadibas
atbalsts (85%), novatoriskums (76%), biznesa modela gataviba (75%), finansu
resursi (72%) un darbinieki ar IT zinasanam (72%).

Tirgus faktoru grupa vissvarigakie faktori bija kritiska lietotaju masa (75%),
licto$anas gadijumi (74%), pieprasijums tirgti (72%) un nozares spiediens (72%).

Institucionalo faktoru grupa vissvarigakie faktori bija inovaciju sistéma
(85%), tiesiska vide (82%) un parvaldiba (75%).

Starptautiskajiem blokkédes tehnologiju ekspertiem tika lagts ari novertét
ieintereséto pusu ietekmi uz blokkédes tehnologiju ievieSanu. Starptautiskie
eksperti novertgja bankas un finansu pakalpojumu sniedzgjus ka visietekmigako
ieinteres€to pusu grupu (72%).

Bankas un finansu pakalpojumu sniedzgji 70%
® Nozares pionieri 69%
i Tehnologiju izstradataji 65%
= Valsts un regul&josas iestades 60%

2 Lideri 60%
3 Riska investori 57%
£ Zinatnieki 56%
- Galalietotaji 52%

Nevalstiskas organizacijas =e—— 4()%

0% 20% 40% 60% 80%
Ekspetu vertéjums
Avots: autores veidots pec starptautisko blokkedes tehnologiju ekspertu aptaujas rezultatiem

6. att. Ekspertu vertéjumi par ieintereséto pusu ietekmi uz blokkedes
tehnologiju inovacijam un to ievieSanu visa pasaulé

Lai definétu blokkédes tehnologiju ievieSanas scenarijus Latvijas
tautsaimnieciba, autore izmantoja 3. nodala apkopotos blokkédes tehnologiju
risinajumu veidus, attiecinot tos uz attiecigajam ieinteres€tajam pusém, kuras
uznemas vadibu katra attieciga risinajuma veida popularizeésana, balstoties uz
veikto starptautiskas pieredzes analizi un starptautisko blokk&des tehnologiju
ekspertu ieteiktajiem scenarijiem, kas kalpo par pamatu, lai definétu blokkédes
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tehnologiju ievieSanas scenarijus Latvijas tautsaimniecibai. Turpmak ir aplikoti
Cetri izstradatie scenariji.
1. Tehnologiju izstradataju iniciativas scenarijs atticcas uz blokk&des

tehnologiju risingjumu izstradi tadas jomas ka decentralizéti maksajumu
risindgjumi, kripto/zetonu ekonomika, digitalas identitates utt., ko tehnologiju
izstradataji veicina neatkarigi vai sadarbiba ar citam ieinteres€tajam pusém.
Izmantotas definicijas:

Tehnologiju izstradataji var parstavét gan atverta pirmkoda kopienas,
kur programmetaji sniedz ieguldijumu programmas kodu izstrade, gan
uzp€mumus, kas izstrada un piedava digitalos
pakalpojumus/produktus/infrastruktiru/tehniskos rikus vai izmanto tos
ka savu galveno ienakumu avotu.

Decentralizétie maksajumu risinajumi tick nodroSinati, izmantojot

kriptovallitas un attiecigo blokkede balstito tehnisko infrastruktaru.

Kriptovalttu sisttma izmanto blokk&des tehnologiju, lai izvairitos no

treSajam pusém, tadgjadi nodroSinot iesp&ju parskaitit Iidzeklus

vienadranga lietotajiem, neiesaistot starpniekus, pieméram, banku vai
maksajumu iestadi.

o Kiriptovalitu pieméri ir Bitcoin, Litecoin, Ethereum, Dash, Tezos
u.c. Kriptovaliitu infrastruktira ietver kriptovaliitu bankomatus,
kriptovaliitu mainu un digitalos makus, lai gan §T infrastrukttira pati
par sevi nav blokkedes tehnologija balstita.

¢ Globitex — Latvija dibinata kriptovaltitu mainas platforma ar birojiem
Riga, Vilpa un Londona (dbout Globitex, [n.y.]). Tas
meitasuznémumam Nexpay, UAB, ir Lietuvas Centralas bankas
elektronisko maksajumu iestades licence (About Globitex, [n.y.]).

Kripto/Zetonu ekonomikas risinajumi tiek Tstenoti virtualos brivas

piekluves projektos, tajos tiek izmantota uz kriptovalGitam balstita

stimuléSanas sistéma, kas pastiprina un izraisa v€lamo uzvedibu
blokkédes ekosistema. Sadi projekti parasti tiek izstradati, pamatojoties
uz publiskam blokkedes platformam, piem&ram, Ethereum, Pokadot un

Cosmos, un parasti tie piesaista finans€jumu, izmantojot sakotngjos

kriptonaudas piedavajumus (ICO) vai sakotn€jos mainas piedavajumus

(IEO). To piemeri:

e Monetha — 2017. gada Lietuva izstradats risindgjums, lai integrétu
blokk&de balstitus reputacijas pakalpojumus e-komercijas darjjumos
un biznesa procesos (Monetha, ICO that..., 2019).

e HashRush — reallaika strateégijas spéle, kas izveidota Latvija 2018.
gada un kas lauj spelétajiem sacensties sava starpa, sanemot atlidziba
kriptonaudu un citas virtualas balvas (Hash Rush, [n.y.]).

Digitalas identitates parvaldibas risinajumi tiek izmantoti lietotaju

autentifikacijai digitalaja vidg, kas lietotajiem lauj drosi parvaldit savus

personas datus, piem., apstiprinot savu identitati digitalajas sisttémas un
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nodrosinot atbilstibu digitala pakalpojuma izmantoSanas nosacTjumiem.

Salidzinajuma ar tradicionalajiem autentifikacijas risinajumiem

(pieméram, internetbanka), blokk&des risinajumi dod lietotajiem lielaku

kontroli par saviem personas datiem, jo tie netiek uzglabati centralizétas

datubazgs un tos var izmantot Sifréta forma. To pieméri:

o Notakey — 2016. gada Latvija izstradats risindgjums klientu
uzticamibas parbaudei (customer due diligence (KYC)) digitalaja
vide, kas bija saskana ar FinanSu darjjumu darba grupas cipai pret
naudas atmazgaSanu (FATF) izstradatajiem ieteikumiem naudas
atmazgasanas un teroristu finans€Sanas apkaroSanai (AML/CFT)
(Notakey Announces..., [n.y.]).

2. Nozares pionieru/konsorciju iniciativas scenarijs attiecas uz blokkedes

risingjumu izstradi izsekojamibai piegades k&d€, automatiz€tai Iligumu
nosacijumu izpildei, utt., piedaloties starptautiskos konsorcijos vai istenojot
savas iniciativas. [zmantotas definicijas:

Nozares pionieri ir uznémumi, kas izstrada inovativus risinagjumus un
ievie§ revolucionaras inovacijas uznéméjdarbibas modelos savas
pamatdarbibas nozarés, piem. nekustamais ipaSums, logistika,
lauksaimnieciba, apstrades ripnieciba, kalnripnieciba,
vairumtirdznieciba utt.

Nozares konsorciji ir divu vai vairaku personu, uznémumu, organizaciju

vai valdibu apvienibas (vai jebkura So vienibu kombinacija) ar mérki

piedaltties sadarbibas pasakumos vai apvienot savus resursus kopiga
mérka sasniegSanai. Starptautisku blokk&des konsorciju piemeri:

o BIiTA (Blockchain in Transport Alliance) apvieno ieinteresétas puses
logistikas/transporta nozaré, kurus interesé blokkeéde balstitie
piegades kédes risinajumi, piem. UPS, Fedex, P&G, Whirlpool,
BASF, Schneider u.c. (Blockchain in Transport Alliance, [n.y.]).

o MOBI (Mobility Open Blockchain Initiative) konsorcija mérkis ir
radit un veicinat blokkede balstitas viedas mobilitates iniciativas,
apvienojot autobiives nozares dalibniekus, tadus ka BMW, Ford,
General Motors, Renault, u.c. (Mobility Open Blockchain Initiative,
[n.y.]).

o CBC (Construction Blockchain Consortium) apvieno tadus
buivniecibas nozares dalibniekus ka CBRE, AIG, Siemens, Canary
Wharf Group u.c. zinaSanu apmainai, petniecibai un attistibai, ka ari
izglitibai un apmacibai, saistiba ar blokkédes tehnologiju
(Construction Blockchain Consortium, [n.y.]).

e ABCD blokkedg balstita iniciativa lauksaimniecibas nozaré optimize
un digitaliz€ starptautisko graudu tirdzniecibu, ko istenoja pasaules
lielakie lauksaimniecibas uznémumi — Archer Daniels Midland Co,
Bunge Ltd, Cargill Inc, Louis Dreyfus Co) (ABCD Quartet..., 2018).
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3.

Risinajumus piegades kédes izsekojamibai izmanto, lai uzlabotu

iepirkumu caurskatamibu, produkta izcelsmes izsekojamibu, logistikas un

razoSanas procesus, biezi vien tie tiek izmantoti kopa ar lietu interneta
sensoru tehnologijam. To piemgri:

o Walmart partikas drosibas risinajums, ko 2016. gada izstradaja
ASV lielveikalu tikls Walmart, garantgja partikas precu kvalitates
kontroli un piegades procesa izsekojamibu no fermera saimniecibas
11dz lielveikalam reallaika rezima (How Walmart Brought..., [n.y.]).

e Maersk un IBM blokkédé balstitais risinajums, ko 2018. gada
izstradaja Maersk un IBM sadarbiba ar 94 dalibniekiem, tostarp
globalo kravas ekspeditoru CEVA Logistics, Pacific International
Lines un 20 ostu un terminalu operatoru tiklu, samazinaja kravas
parvadajumu dokumentacijas kliidas un samazinaja kravas piegades
laiku par 40% (Maersk and IBM..., 2018).

Risinajumos automatizétai ligumu nosacijumu izpildei tiek izmantoti

viedie ligumi, kuros var ieprogrammét gan automatisku [igumu punktu

izpildi starp liguma pusém caur blokkedi, gan attiecigu apmaksas kartibu.

o AXA lidojumu kavéSanas apdroSinasana ar automatiztu ligumu
nosacijumu izpildi izmanto platformu Fizzy, kas registré katru
pitkumu blokkede, uzrauga lidojumu kav@umus attiecigajas
datubazeés un, tiklidz kav&Sanas ir registréta, kompensacija tiek
izmaksata automatiski (AX4 turns to..., 2017).

Banku/finanSu pakalpojumu nozares iniciativas Scenarijs ietver

blokk&des risinajumu izstradi finansu tehnologiju (fintech) un AML/CFT/KYC
jomas utt., piedaloties starptautiskos konsorcijos vai istenojot savas iniciativas.
Izmantotas definicijas:

Finan$u tehnologiju (fintech) risinajumi tiek izmantoti, lai
paaugstinatu tradiciondlo finanSu pakalpojumu efektivitati, tostarp
pielietojot blokkédes tehnologijas. Fintech risinajumi tiecas uzlabot
finansu pakalpojumu ieksgjos un argjos procesus, sakot no maksajumiem
l1dz vertspaptru darfjumu kltringa un norékinu operacijam. To piemeri:

e Voltron — 2018. gada izstradatais izm€gindgjuma risinajums
tirdzniecibas finanSu joma, kas attiecas uz akreditivu izsniegSanu un
automatiz€tiem maksajumiem starp HSBC un ING bankam, lai veiktu
darTjumus sojas pupu pirkSanai/pardosanai no Argentinas uz Malaiziju
starp diviem Cargill meitasuznémumiem, tad&jadi darjjumu izpildes
laiks tika samazinats no 5—10 dienam Iidz vienai dienai (HSBC, ING
and..., 2018).

e Komgo - 2019. gada Rabobank veica tirdzniecibas finansu darjjumu
jaunizveidotaja produktu tirdzniecibas ekosistema, ko atbalstija 15
vadosas bankas, kas nodarbojas ar tirdzniecibas finansu darfjumiem
(ABN-AMRO, BNP Paribas, Credit Agricole, Citi, Gunvor, ING,
Koch Supply & Trading , Macquarie, Mercuria, MUFG Bank, Natixis,
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Rabobank, SGS, Shell, Societe Generale), tadgjadi darfjumu izpildes
laiks tika samazinats no 10 dienam lidz vienai stundai (Catalyzing the
Global..., [n.y.]).

e Ripple — reallaika norékinu risinagjums, kas 2012. gada izstradats
starptautiskiem naudas parskaitfjumiem un vallitas mainas
darTjumiem, kurus visa pasaulé izmanto vairak neka 300 finanSu
pakalpojumu sniedzgji (piem., American Express, MoneyGram,
Santander u.c.), lai samazinatu darfjumu apstrades laiku un komisijas
maksu, ka arT nodrosinatu norékinu infrastrukttru regionos, kur nav
pieejami tradicionalie finan$u pakalpojumi (Frequently Asked...,
2020).

o LINQ - risinajums, ko 2015. gada izstradaja Nasdaq birza sadarbiba
ar Chain.com, lai tirgotos ar akcijam, izmantojot blokkedes
tehnologiju, kas samazina administrativo slogu, izmaksas un
krapsanas riskus (Nasdaq Ling Enables..., 2015).

o Digital Asset — Australijas Fondu birzas 2016. gada izstradatais DLT
tehnologija  balstitais  risinajums, ko izmanto vertspapiru
pecpardosanas pakalpojumiem, lai paatrinatu kliringa procesu un
mazinatu norekinu risku (4SX Selects Digital..., 2016).

e Sygnum Bank — virtudlo aktivu banka ar licenci Sveicg, kas piedava
pakalpojumus darjjumiem ar virtualajiem aktiviem, piemé&ram,
Sveices franka virtuala atspogulojuma izmanto$ana kripto-
ekosistéma, ka arT tadus standarta finansu pakalpojumus ka kreditu
izsnieg8ana pret digitalo aktivu kilu, digitalo aktivu parvaldiba,
starpnieciba, e-komercija u.c. (Sygnum Bank Launches..., 2020).

KYC/AML/CFT atbilstibas risinajumi ietver blokkéd€ balstitos

passuverénas identitates risinajumus parredzamakai un atrakai klientu

uzticamibas parbaudei un automatiskai atbilstibai regulativajam
zinosSanas prasibam KYC/AML/CFT atbilstibas jomas. To piemeri:

o KYC Utility — blokkedé balstits risingjums KYC datu apmainai, kas
ne tikai paatrina klientu uzticamibas parbaudi, bet arT palidz samazinat
administrattvo slogu un regulativas zinoSanas izmaksas, ko izstradaja
R3 konsorcijs sadarbiba ar 39 bankam (R3 and 39 Firms..., 2018).

e LBChain — Lietuvas Centralas bankas risindgjums, kas paredzgets
fintech uzp@mumu izstradato blokkédes risindgjumu test€Sanai un
pielagoSanai finanSu nozares tiesibu aktu prasibam, tostarp
KYC/AML/CFT prasibam (LBChain, 2020).

Finansu nozares konsorcijs R3 CEV apvieno vairak neka 70 vadoSos

finanSu pakalpojumu sniedz&jus (piem., Credit Suisse, HSBC, BMO

Financial Group, Natixis, Royal Bank of Scotland, TD Bank, UBS,

UniCredit, Wells Fargo u.c.) ar mérki attistit blokk&édes tehnologija

balstitos risinajumus finansu pakalpojumu nozaré (Major global banks...,

2017).
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4. Valsts iestazu/requlatoru iniciativas scenarijs. Valsts iestazu/regulatoru

iniciativas scenarijs ietver blokk&des risinajumu izstradi e-parvaldes un e-
lidzdalibas joma, piem., lai efektivak sniegtu publiskos pakalpojumus, efektivak
veiktu parraudzibu atbilstosi tiesibu aktu prasibam vai palielinatu valsts
parvaldes caurskatamibu un stiprinatu demokratijas procesus. Izmantotas
definicijas:

e E-parvaldes risinajumi tick izmantoti, lai samazinatu pateréto laiku,
izmaksas un birokratiju, un blokk&dé balstitajos pielietojumos spgj
vienkarSot un automatiz€t informacijas apmainu starp valsts
iestadeém/regulatoriem un sabiedribu, palielinat caurskatamibu datu
registracijai un piekltSanai caur publiskajiem registriem, kas kopuma
uzlabo valsts parvaldes administrativo funkciju pildisanu:

Exonum - risindjums, ko Gruzijas Nacionala publisko registru
agentira izmanto darfjumiem ar nekustamo IpaSumu un to
automatiskai ierakstiSanai zemesgramata (Improving the Security...,
[n.y]).

Blockcerts — risinajums, ko Maltas Izglitibas un nodarbinatibas
ministrija izmanto kvalifikaciju pieskirSanai un parbaudei digitalaja
vide (Improving the Security..., [n.y]).

Chromaway - risinajums, ko Zviedrijas zemesgramata izmanto
darfjumiem ar nekustamo Ipasumu un to automatiskai ievadiSanai
zemesgramata (The Land Registry..., 2017).

Shenzhen Speed — risingjums automatizétai rékinu izrakstisanai, ko
Sendzenas nodoklu birojs izmanto kop$ 2019. gada, kas ne tikai
ietaupa laiku un naudu uznémumiem un ievérojami samazina iespgju
viltot rékinus, bet arT uzlabo uzngmumu ienakuma nodokla iekasgSanu
un maksajumu uzraudzibas procesu, ar ta palidzibu jau tika veikti
darfjumi gandriz USD 1 miljarda veértiba (China’s Shenzhen
District..., 2020).

E-veseliba — risinajums, ko Igaunijas Veselibas un labklajibas
informacijas sistému centrs izmanto, lai piekltutu pilsonu veselibas
apripes personas datiem un tos parvalditu, un kura tiek integréti dati
no vairakam IT sisttmam un medicinas iestadém (Blockchain Startup
to..., 2016). Taja tiek izmantots uznémuma Guardtime SifréSanas riks
KSI (Keyless Signature Infrastructure), kas tiek izmantots ari citas
Igaunijas nacionalajas IT sistémas, lai nodroSinatu datu integritati un
caurskatamibu, ka ari NATO Apvienotaja kiberaizsardzibas izcilibas
centra, ASV Aizsardzibas Ministrija un Pentagona galvenaja ieroCu
piegadataja, uznémuma Lockheed Martin (Blockchain Startup to...,
2016).

e E-lidzdalibas risinajumi tiek izmantoti, lai palielinatu iedzivotaju un
uznémumu lidzdalibu politiskajos un sabiedriskajos procesos, ko
nodrosina digitalie riki, un blokk&des pielietojumos sp&j paaugstinat
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uzticamibu varas institlicijam, jo blokkede balstitie algoritmi vairs nav
tikai valdibas kontrolé. To pieméri:
e uPort — risinajums, ko Ciigas pilséta izmanto, lai parbauditu un
parvalditu iedzivotaju digitalo identitati, kas nakotné nodrosinas
Cugas iedzivotajiem piekluvi dazadiem e-lidzdalibas un e-parvaldes
pakalpojumiem, piem., sabiedriskas domas aptaujam, sabiedrisko
velosipeédu izmantoSana, nodoklu deklaréSana wun, iesp&jams,
elektroniskas veleésanas nakotné (Swiss City of Zug..., 2018).
Ir svarigi atzimét, ka izstradatie scenariji nav ekskluzivi, tie visi var istenoties
vienlaicigi, un tie var vai nu veicinat cits cita Istenosanu, vai istenoties neatkarigi
cits no cita, ka to pierada arT kaiminvalstu — Igaunijas un Lietuvas — pieredze.

4.2. Blokkédes tehnologiju ieviesanu Latvijas tautsaimnieciba ietekméjoSo
faktoru un scenariju izvertéjums

Balstoties uz noskaidrotajiem ietekmé&josajiem faktoriem un izstradatajiem
scenarijiem, blokk&des tehnologiju ievieSanas scenarijus Latvija talak novertgja
izvelétie nacionalie blokk&des tehnologiju eksperti, izmantojot T. Saaty (1980)
izstradato hierarhijas analizes metodi (AHP). 7. attéla ir paradita AHP matrica,
kas talak tika izmantota vietgjo ekspertu aptaujasanai Latvija.

Blokkédes tehnologiju ievieSsana Latvijas tautsaimnieciba

1 1 1
Tehnologiskie Organizatoriskie . . Institucionalie
faktori faktori Tirgus faktori faktori

Paredzamie Darbinicki ar | _[Pieprasijums Tnovaciju
| ieguvumi IT zinaSanam tirgdi sistema
| LietoSanas Finanép Nozares TleSISkE_l

ertums resursi spiediens vide
o Augstakas —
—| Arhitektiira | . || LictoSanas Parvaldiba
vadibas atbalsts oadijumi
—| Datu drosiba | —| Novatoriskums Kritiska
| | Tehnologiskais Biznesa modela masa
briedums gataviba
y y Y Y
1. scenarijs 2. scenarijs 3. scenarijs 4.scenarijs
Tehnologiju Nozares pionieru/ Banku/ finansu Valsts iestazu/
izstradataju konsorciju pakalpojumu regulatoru
iniciativa iniciativa nozares iniciativa iniciativa

Avots: autores veidots

7. att. AHP hierarhijas matrica blokkédes tehnologiju ievieSanas
novértesanai
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Noskaidroto ietekm&joso faktoru un izstradato scenariju novertésanu veica
septini profesionali eksperti ar zinaSanam un/vai pieredzi saistiba ar blokkedes
tehnologiju (skat. 1. tabulu). Ekspertiem ir pieredze vai nu blokk&des risindgjumu
izstrad€, vai blokk&des tehnologiju piemérojamibas to parstavéto organizaciju
darbibai noveértéSana, ka ari Ekonomikas ministrijas un Eiropas Komisijas
gadijuma tika vertéta to plasaka ietekme uz privato un publisko sektoru.

1. tabula
AHP analize iesaistito ekspertu raksturojums
Kods Parstavéta organizacija Darbibas raksturojums
A FinanSu un kapitala tirgus | FinanSu pakalpojumu sniedz&ju licencéSana
komisija un uzraudziba

B Latvijas Banka Maksajumu  sisttmu  un  maksdjumu
instrumentu uzraudziba Latvija

C Latvijas interneta asociacija Latvijas digitalas telpas attisttba un e-
komercijas atbalsts

D LR Ekonomikas ministrija Valsts inovacijas politikas izstrade un
ievieSana

E Eiropas Komisija Eiropas Savienibas blokkédes politikas
izstrade un ievieSana

F Blockvis Blokkédes tehnologiju attistiba

G SIA Murins Start-up Blokkedes projektu izstrade un istenosana

Avots: autores veidots péc AHP analizes rezultatiem

Izmantojot AHP metodi, tika pa pariem salidzinats faktoru un faktoru grupu
nozimigums un ar1 katra faktora ieguldjjums katra no iepriek§ mingtajiem
scenarijiem (anketa sastav€ja no 22 paru salidzinasanas matricam). Verteésanai
tika izmantota Saati izveidota salidzino$a skala no 1 Iidz 9 (Saaty, 1980).

Pieaicinatie eksperti tika iepazistinati ar noteiktajam blokk&des tehnologiju
ievieSanu ietekmgjosam faktoru grupam, faktoriem un izstradatajiem
scenarijiem, kuri, balstoties uz savu pieredzi, aizpildija hierarhijas analizes
matricas. Nakamaja posma tika apkopoti ekspertu veért€jumi un aprekinatas
vidgjas prioritates vektoru koordinatas, ka arT noteiktas veértéjumu minimalas un
maksimalas vertibas.

8. attéla ir paradits, ka tehnologisko faktoru ietekme uz blokk&des tehnologiju
ieviesanu Latvija tika novertéta viszemak (0,16), savukart institucionalo faktoru
ietekme — visaugstak (0,43).
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8. att. Blokkédes tehnologiju ievieSanu Latvija ietekméjoSo faktoru grupu
nozimibas ekspertu novertejumi.

Ka atzimgja vairaki eksperti, dazadas icinteresétas puses Latvija arvien vairak
saprot vispar€jos ieguvumus no blokkédes tehnologijam, un tehnologiskie
risinagjumi ir plasi pieejami, tapec tehnologiskie faktori kltist mazak svarigi, lai
pienemtu lémumu par blokkédes tehnologiju ievieSanu visos Iimenos. Savukart
institucionalie faktori kliist arvien nozimigaki, lai pienemtu lémumu par
blokk&des risinajumu ieviesanu Latvija, tadgjadi ir nepieciesams risinat dazadus
ar blokkédes tehnologiju saistitus specifiskus jautagjumus gan politiskaja, gan
tiesiskaja vide.

9. attéla ir paradits, ka Cetriem faktoriem ir vairak neka 50% ietekme uz
blokk&des tehnologiju ievie$anu Latvija. Divi domingjosie faktori, kurus eksperti
novertgjusi ka visnozimigakos, ir attiecinami uz grupu “Institucionalie faktori” —
“Tiesiska vide” (0,20) un “Inovaciju sisttma” (0,16). Savukart divi faktori
butiski atpaliek no pirmajiem diviem faktoriem — “Tirgus dinamika” (0,08) un
“Parvaldiba” (0,07).
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9. att. Blokkédes tehnologiju ievieSanu Latvija ietekméjoSo faktoru
nozimibas ekspertu novertéjumi

Faktori “Tiesiska vide”, “Inovaciju sisttma” un “Parvaldiba” pieder pie
institucionalo faktoru grupas, un valsts iestades tos var stiprinat caur valdibas
stenoto politiku, k@ arT pielietojot blokkédes tehnologijas publiskas digitalas
iniciativas, tadgjadi valdibai ir batiska loma blokk&des tehnologiju ievieSanas
veicinasana Latvija. So pasu secindjumu apstiprina arT citu valstu pieredze, kur
ir spécigas blokk&des tehnologijas ekosisttmas un blokk&des projekti tiek
stenoti dazadas ekonomikas nozargs.

10. attela ir paradits, ka visaugstak novertétais blokkedes tehnologijas
ievieSanas scenarijs Latvija ir “Tehnologiju izstradataju iniciativas scenarijs”
(0,38). Tiek prognozets, ka citi scenariji — ‘“Nozares pionieru/konsorciju
iniciattvas scenarijs” (0,21), “Banku/finanSu pakalpojumu nozares iniciativas
scenarijs” (0,21) un “Valsts iestazu/regulatoru iniciativas scenarijs” (0,20) —
attistisies aptuveni divreiz lénak.
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10. att. Apkopotais ekspertu atzinums par blokkédes tehnologiju
ievieSanas scenarijiem Latvija

Pieci no septiniem ekspertiem visaugstak novertgjusi “Tehnologiju
izstradataju iniciativas scenariju”. Vislielako punktu skaitu §im scenarijam
pieskira blokk&des uzneméjs (0,70), savukart vismazako — FinanSu un kapitala
tirgus komisijas parstavis (0,17). Ekspertu uzskatu izkliede skaidri parada, ka ir
nepiecieSams dialogs un sadarbiba starp ieinteresétajam pusém decentraliz&tu
finansu pakalpojumu snieg8anas joma, kas ir visizplatitakais tehnologiju
attistitaju Tstenotais iniciativu veids $aja scenarija.

Kopuma ir redzams, ka eksperti pieskira augstakus vert€jumus scenarijiem,
kuri tiem bija labi zinami un/vai pieméroti to parstavétajam organizacijam, ko
var izskaidrot ar konkrétam iniciativam attiecigaja joma, kuras tie paslaik ir
paredzgjusi vai izstradajusi. Pieméram, Ekonomikas ministrijas eksperts bija
pieskiris 2. augstako punktu skaitu “Valsts iestazu/regulatoru iniciativas
scenarijam” (0,34), jo Ekonomikas ministrija kopa ar Finan$u ministriju paslaik
izstrada zinojumu par blokkédes tehnologijas pielietojumiem, lai apkarotu &nu
ekonomiku. Ir paredzams, ka zinojums tiks izmantots par pamatu blokkedes
risinajuma izstradei sadarbiba ar Valsts ienémumu dienestu, lai uzlabotu nodoklu
uzraudzibu un caurskatamibu. Finan$u un kapitala tirgus komisijas eksperts
visaugstako vertgjumu pieskira “Banku/finansu pakalpojumu nozares iniciativas
scenarijam” (0,33), jo ir jau zinams gadijums, ka viena no bankam mégina
pielietot blokk&des tehnologiju.

Eiropas Komisijas parstavis augstako punktu skaitu pieskira ‘“Nozares
pionierw/konsorciju iniciativas scenarijam” (0,40). Ka komentgja eksperts,
izkliedétajam virsgramatu tehnologijam un blokkédém ir ipasi liels potencials
finanSu pakalpojumu nozar€, bet tas potencialais sniegums neaprobezojas ar
finansu pakalpojumu nozari un sasniegs ar1 citas nozares.

Starp visiem ekspertu vertg§jumiem viszemako punktu skaitu pieskira
blokkedes uznémejs “Valsts iestazu/regulatoru iniciativas scenarijam” (0,03) un
“Nozares pionieru/konsorciju iniciativas scenarijam” (0,07), paskaidrojot savu
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vertejumu ar komentaru, ka, ta ka Latvija netika izstradati nekadi koncepciju
pamatojumi globala blokk&des entuziasma vilpa laika 2017.-2018. gada
attiecigo scenariju ietvaros, uznémgjs tuvakaja laika neredz iemeslus, lai valsts
parvaldes iestades vai nozaru parstavji izstradatu vai testtu blokkedes
risindjumus attiecigo scenariju ietvaros. Sis pats eksperts piedkira arT loti augstu
vertgjumu “Tehnologiju izstradataju iniciativas scenarijam” (0,70), komentgjot,
ka risindjumi decentraliz&to maksajumu joma, vinaprat, attistsies visstraujak. Sis
eksperts atziméja, ka tehnologiju izstradataju piedavatie risindjumi, kas ir versti
uz jaunattistibas valstim (piem., Afrikas, Azijas, Dienvidamerikas valstim),
tuvakaja nakotné iegiis vislielako impulsu parvaldibas un caurskatamibas
problému dél, ko vel pastiprina Covid-19 ekonomiska ietekme. P&c eksperta
domam, decentralizétie maksajumi var radit vislielako pievienoto vértibu
jaunattistibas valstis, piedavajot droSu maksajumu infrastrukttiru iedzivotajiem,
kuriem nav bankas konti, tadéjadi samazinot ar vietéjam valiitam saistitos riskus,
kuras tiek periodiski paklautas butiskai devalvacijai.

4.3. Ieteikumi blokkédes tehnologijas ievieSanas veicinasanai Latvijas
tautsaimnieciba

Globalas kriptoaktivitates izpete 3. nodala lava secinat, ka blokkedes
tehnologiju ievieSanas limenis ir augstaks valstis ar augstaku kriptoaktivitati un
kriptoreguléjuma rangu un blokk&des risinagjumu esamibu publiskaja sektora.
Aptaujatie eksperti uzskatija Institucionalo vidi par nozimigako faktoru grupu
blokkeédes tehnologiju ievieSanai, kuras nozimiguma ipatsvars bija 43%. Tadge]
tadu institucionalo faktoru ka “Tiesiska vide”, “Inovaciju sisttma” un
“Parvaldiba” ietekmes palielinasana ir iesp&jama, istenojot koordinétas darbibas
valsts digitalas transformacijas konteksta. PEtijuma rezultati paradija, ka Latvijas
Republikas Ekonomikas ministrijas planotais blokkéde balstitais izméginajuma
projekts var palidzgt uzlabot vispargjas zinasanas par blokk&des risindgjumu
pielietojamibu Latvijas tautsaimnieciba. Tomér vairak izméginajuma projektu e-
parvaldes sektora un aktivitates, kuru mérkis ir nostiprinat institucionalos
ietvarus  blokk&des tehnologiju ievieSanai, paatrinatu valdibas lomas
nostiprinaSanu institucionalaja vid€. Proti, strauji attistoties tehnologijam
globalaja vide, ir jaformulé skaidra valdibas nostaja un javelta uzmaniba
turpmakajai Tstenotajai politikai un atbalsta pasakumiem. Turklat, lai veiksmigi
ieviestu blokkedes tehnologijas, ir nepiecieSams ari informé&t sabiedribu un
potencialos Tstenotdjus par tehnologiskajiem ieguvumiem un praktiskajiem
pielietojuma veidiem.

ST pétijuma tapSanas laika sabiedriba tika apspriestas Latvijas Digitalas
transformacijas pamatnostadnes 2021.—2027. gadam (Digitalas transformacijas
pamatnostadnes..., 2020), ko koordingja Latvijas Republikas Vides aizsardzibas
un regionalas attistitbas ministrija. Autores skatljuma ir svarigi saprast, ka
blokk&des tehnologijas ieklausana valsts digitalas transformacijas prioritarajos
virzienos ir priekSnoteikums, lai sasniegtu ministrijas izvirzito mérki — lai Latvija
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klatu par valsti, kas ir aktivi iesaistita pasaules kop€jo zinasanu radisana un
tehnologiju attistiba.

Latvijas Digitalo transformacijas pamatnostadnu 2021.—2027. gadam pirmaja
projekta blokk&des tehnologija ir minéta tikai divos prioritarajos virzienos —
digitalo finansu aktivu attistiba un digitalas prasmes veselibas apriipe (Digitalas
transformdcijas pamatnostadnes..., 2020), ar ko acimredzami nepietick, lai
Latvja klatu par globali konkurétsp&jigu digitalo valsti. Saskana ar Eiropas
Komisijas viziju par digitalo Eiropu blokkédes tehnologiju potencials var
veicinat vairakus citus prioritaros digitalas transformacijas virzienus Latvija,
piem@ram, pakalpojumu un sisttmu veidoSana, digitalas droSibas politika,
elektroniska identitate un uzticamibas pakalpojumi, sabiedribas labklajiba un
veseliba, pilniba digitaliz€ta un datu vadita valsts parvaldes pamatdarbiba,
cilvekresursi — kompetences centri un prasmes —, informacijas sist€émas,
komercdarbibas digitalizacijas veicinaSana un precizaku darbibu veikSana
digitalo finanSu aktivu attistibas virziena. Autore ir prezent&jusi ministrijai
integrétu digitalas transformacijas viziju, kas ir att€lota 11. attela.

—— —— -y
m Pa3suverena identitate :.Dr‘gifalais eiro |
— — ek -

Viedie Iigumi Viedie ligumi -- Viedie ltgumi N

Viedais blokkédes slanis

Avots: autores veidots

11. att. Integreta nacionalas digitalas transformacijas vizija

Integreta digitala transformacijas vizija balstas uz viedo blokkedes slani, kas,
izmantojot viedos Iigumus, ir saistits ar datnu kratuvém, paSsuveréno identitati
un digitalo eiro. Prezent&taja koncepcija, kombingjot viedas blokk&des slani ar
valdibas datnu glabatavam/registriem, var panakt efektivaku, caurskatamaku un
drosaku G2G, G2B un G2C mijiedarbibu, savukart viedas blokk&des slana
kombinacija ar paSsuveréno identitati paver iesp&ju veikt B2G, C2G, B2B, C2B,
B2C darfjumus. Turklat, tiklidz tiks ieviests digitalais euro, pavérsies iesp&ja
izstradat dazadus ekonomiskos modelus, izmantojot prezentéto tehnologisko
bazi, tadgjadi radot sinergiju un apjomraditus ietaupijumus. Turklat autore ir
ierosindjusi un prezent€jusi ministrijai vairakus priekslikumus, kas ir apkopoti
talak.

Pakalpojumu un sistému veidoSana. Pamatnostadnés ir minéts, ka IKT
nozarei ir horizontala ietekme uz citiem ekonomikas sektoriem, un Iidz ar to
neparprotami ir janodroSina visu pakalpojumu un sist€mu izstradg iesaistito pusu
profesionalitate un prasmes. Autore uzskata, ka, ta ka blokk&des tehnologijai ir
pasi liels potencials transformét ekonomiku, valsts parvaldé nodarbinatajiem

53



specialistiem ir jaattista prasmes izmantot blokk&des tehnologiju, lai izméginatu,
izstradatu un ieviestu blokkede balstitus risinajumus.

Digitalas drosibas politika. Pamatnostadngs ir paredzéts uzlabot valsts
parvaldes noturibu pret kiberdraudiem atbilstosi jaunakajam tehnologiskajam
iespgjam un veicinat sadarbibu starp valsts parvaldi un privato sektoru. Autore
uzskata, ka blokk&di var izmantot visos kiberdrosibas virzienos — sakot no
piekluves kontroles izsekoSanas Iidz informacijas dz€Sanas noverSanai, kas ir
apgratinats parasto datubazu gadijuma.

Elektroniska identitate un uzticamibas pakalpojumi. Pamatnostadnés tiek
mudinats izmantot kvalificetus elektroniskas identifikacijas rikus un uzticamibas
pakalpojumus. Saja konteksta autore uzskata, ka blokk&des tehnologija lauj
izveidot jaunas elektroniskas identitates ietvarstruktiiras, pamatojoties uz
passuverénas identitates koncepciju. Decentraliz&tas identitates sistéma galvena
loma ir atvéléta parbaudamajiem akreditacijas datiem (credentials). Tie péc
savas butibas ir fizisko akreditacijas datu, pieméram, pases vai autovaditdja
apliecibas, digitalas versijas, kaut ari ar papildu iesp&jam, ko nodroSina to
digitala biatiba. Decentralizétai identitatei un akreditacijas datiem ir daudz
prieksrocibu. Tie ne tikai nodrosina pilnigu lietotaju kontroli par savu personigo
digitalo identitati, bet ar1 padara to daudz vieglak lietojamu.

Sabiedribas sociala labklajiba un veseliba. Pamatnostadn@s ir uzsverts, ka
novecojusas tehniskas arhitektiiras de] datu kratuves ir pieejamas tikai noteiktas
darbstacijas, lai gan pareizak buitu izmantot datu kratuves, kuram tiktu organizéta
piekluve, izmantojot nozaru un valsts datu mikserus. Autore uzskata, ka
blokk&des tehnologija var atvieglot dazadu viet€jo un nacionalo sistému datu
savietojamibu. Pieméram, OECD (Organisation for Economic Cooperation and
Development, 2019b) ierosina izmantot blokk&des slani, lai nodrosSinatu datu
integritati un parvalditu piekluvi datiem, savienojot tos ar datu kratuvém, tadgjadi
izveidojot “tiltu” starp datu kratuvém.

Pilniba digitalizéta un datu vadita valsts parvaldes pamatdarbiba.
Pamatnostadn@s ir izteikta nepiecieSamiba veikt mérktiecigu pareju uz pilniba
digitalizE€tiem wvalsts parvaldes procesiem, informacijas apriti un iestazu
sadarbibu, izmantojot modernas digitalas tehnologijas. Saja sakara autore uzsver
Eiropas Komisijas viedokli, ka jaunajai nacionalas digitalas parvaldibas
paradigmai biitu jakoncentrgjas uz inovativu un uz lietotaju orientetu publisko
pakalpojumu nodroSinaSanu, izmantojot “dinamisko” pieeju, kas pieprasa
apsveért un izmantot modernas digitalas tehnologijas, piem., blokk&des
tehnologiju, lai novérstu dublésanas procesus.

Cilvekresursi — kompetences centri un prasmes. Pamatnostadn@s tiek
uzsverta pareja uz specializ€to koplietoSanas pakalpojumu sniedzgju
pakalpojumiem un resursu apvienoSanu specializ€tos kompetences centros, kas
lauj nodrosinat caurskatamu sadarbibu ar privato sektoru, it Tpasi moderno
digitalo tehnologiju aprobacija. Saskana ar apkopoto ekspertu novertgjumu
blokkédes tehnologiju inovaciju un parvaldibas sisttmu veidoSana ir
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priek$noteikums blokk&des tehnologijas ievieSanai Latvija. Tap&c autore
uzskata, ka kompetences centriem ir jaattista un janostiprina specifiskas
kompetences blokkédes tehnologiju radiSana, aprobacija un ievieSana,
nodrosinot dazadu ieintereséto pusu mijiedarbibu un sadarbibu.

Informacijas sistémas (1S). Pamatnostadnu mérkis ir ilgtsp&jigas un videi
draudzigas IS arhitekttiras izmantoSana valsts parvaldé. Tehnologiska ilgtspgja
liela mera ietver nacionalo IS saderibu ar ES un globalo IS. Tapéc autore uzskata,
ka ir jaseko misdienu tehnologijas balstitam IS iniciativam un japiedalas
attiecigajas darba grupas, pieméram, EBSI. Pamatnostadn@s ir arT noradits, ka
prieksroka tiek dota atverta koda risinajumiem ar atbilstoSu tehnisko atbalstu. Ta
ka blokkedes lielakoties ir atverta koda risinajumi, autore uzskata, ka blokk&des
pielietojuma veidi nacionalaja IS var samazinat potencialas izmaksas un
palielinat darbibas efektivitati. NepiecieSamiba stiprinat blokk&des tehnologiju
parvaldibu Latvija ir uzsverta ar apkopotaja ekspertu noveértéjuma.

Komercdarbibas digitalizacijas veicinasana. Pamatnostadnés ir uzsverta
nepiecieSamiba attistit sadarbibu starp nacionalo valdibu un pasSvaldibam,
uznémejiem un nevalstiskajam organizacijam, ka arT izveidot un atbalstit
inovaciju ekosisttmu. Apkopotais ekspertu noveért€§jums arT nordda uz
nepiecieSamibu stiprinat inovaciju ekosistému blokkédes tehnologijam un attistit
blokkede balstitu risinajumu tirgu Latvija. Tap&c autore uzskata, ka ir jaisteno
specifiski, mérktiecigi un savstarp&ji saistiti pasakumi blokkédes tehnologiju
projektésanai, izméginasanai un ievieSanai Latvija.

Digitalo finanSu aktivu attistiba. Pamatnostadneés ir uzsverts atbalsts
digitalo finansu aktivu attistibai. Apkopotais ekspertu noveértéjums ari norada uz
to, ka attieciga tiesiskd vide un skaidriba ir priek$noteikumi, lai veicinatu
blokk&des tehnologiju ievie$anu Latvija. Ka tika secinats 3. nodala par blokk&des
tehnologiju ievieSanas progresu Baltijas valstis, Latvija ievérojami atpaliek no
Igaunijas un Lietuvas virtualo aktivu joma, jo §is abas valstis jau ir ieviesu$as
virtualo aktivu pakalpojumu sniedzgju licenc€$anas un uzraudzibas rezimus,
kamér Latvija virtualo aktivu pakalpojumu sniedz&ju darbiba nav oficiali
licenceta. Tapéc atbilstoss licenceSanas rezims virtualo akttvu pakalpojumu
sniedz&jiem ir biutiski nepiecieSams, lai paaugstinatu Latvijas konkurgtsp&ju
virtualo aktivu joma Baltijas un Eiropas regionos. Pamatnostadnés ir uzsvérta
nepiecieSamiba izstradat KYC (know your customer) riku, kas lautu
uznémumiem dalities ar klientu padzilinatas izpétes datiem. Saja konteksta
autore uzskata, ka blokk&des tehnologija sp&j samazinat klientu datu asimetriju
un datu dublésanu, tadgjadi veicinot cinu pret finansu noziegumiem, vienlaikus
nodrosinot drosu personas datu apmainu saskana ar Visparigo datu aizsardzibas
regulu 2016/679.

Autore uzskata, ka Latvijas Digitalas transformacijas pamatnostadném
2021.-2027. gadam vajadzetu kalpot par pamatu blokkédes tehnologiju
ieviesanai Latvija, kas ne tikai uzlabos Latvijas digitalo konkur&tsp&ju, bet art
ieverojami paatrinas valsts digitalo transformaciju un integraciju ar miisdienu
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globalajam informacijas sisttmam un Web 3.0. Protams, tas tagad ir atkarigs no
lémumu pienéméjiem, to izpratnes un VElmes sniegt realu ieguldijumu
ekonomikas attistiba un iet kopsoli ar notieko$o globalo tehnologisko revoliciju.
Ta ka Latvijas kaiminvalstis jau ir izmantojuSas blokkédes tehnologiskas
prieksrocibas, pakapeniski ieklaujot blokkede balstitas komponentes valsts
parvaldes funkcijas un finansu sektora regul&juma, ir kritiski svarigi apgtt labas
prakses pieredzi, kas var paatrinat valsts digitalo transformaciju.

Nepieciesamibu péc blokk&des tehnologiju ievie$anas valsts parvaldeé nosaka
gan citu valstu pieredze, gan tas tehnologiskas priekSrocibas, gan potenciala
transformgjosa ietekme uz tautsaimniecibu kopuma. Valdibai ir nepiecieSams ar1
izpetit potencialas socialekonomiskas izmaksas un ieguvumus. Tadgl, lai veiktu
So analizi, ir jaidentificé Tpasi blokkédes tehnologijas pielictosanas gadijumi.
Pasaulg ir daudz blokkeédé balstito risindgjumu izmé&ginasanas un ievie$anas
pieméru publiskaja un regulativaja telpa, un Latvija var macities no citu valstu
pieredzes, pielagojot to viet€jai specifikai. Pieméram, ASV tiek loti veiksmigi
raditas blokkedes inovacijas, tomér to ievieSanas procesu kaveé tiesiska
regul&juma sareZgitiba, tapéc sadarbiba starp inovatoriem un regulatoriem ir
svariga, lai izveidotu dzivotspéjigus reguléjuma rezimus. Saja konteksta
atbilstosa reguléjuma esamiba kliist par loti svarigu blokkédes tehnologiju
ievieSanu veicinoSu faktoru, kas var dot priekSroku mazakam valstim vai
pavalstim, kur ir mazak sarezgita koordinacija starp valsts parvaldes institiicijam
un ir zemakas attiecigas izmaksas. Tadas valstis, pavalstis un pils€tas ka Igaunija,
Lietuva, Ciiga, Singapiira un Dubaija iet $o celu, un Latvija, blidama maza valsts,
noteikti var apsvert $o attistibas virzienu, un nodrosinat attiecigu tiesisko ietvaru
un vidi, tomér §im procesam ir nepiecieSama spéciga politiska griba un lideriba.

Kopuma valstis, kas demonstre lideribu blokkedes tehnologiju joma, skaidri
pierada, ka korporacijas, regulatoros un politikas veidotdjos paradas jauna lideru
paaudze, kas lidzsvaro inovaciju ar pienakumu aizsargat finanSu tirgu un
attiecigas nozares no launpratigas izmantoSanas un krapnieciskam darbibam.
Tapec blokkedes inovaciju sist€émas attistibu Latvija var paatrinat blokkedes
tehnologijam draudzigie lideri, kuriem ir ietekme uz plassazinas lidzekliem,
nodibinats kontakts ar parmainu agentiem, ir sociala ietekme un labi novertéts
statuss sabiedriba un inovatoru kopienas. Politiskie lideri visa pasaul@ ir sniegusi
vairakus pazinojumus, ka tie atbalsta blokk&des risinajumu izstradi un ievieSanu
savas valstis. Lidzigi var rikoties arT politiskie lideri Latvija.

Ka tika secinats 1. un 2. nodala, regionalo inovaciju sistému (RIS) koncepcija
ir uzsverta arvien pieaugosa valsts iestazu tiesas iesaistes nozime, lai stimul&tu
jaunradi un konkurenci regionala Iimeni. Latvija inovacijas politikas plano$anas
dokumentos nav T1pasSi noteikti prioritarie virzieni vai atbalsta pasakumi
blokk&des inovaciju sistémas atbalstam, kas savukart varétu stimulét blokke&des
tehnologiju ieviesanu Latvija. Salidzinot ar citam Baltijas valstim, §1 joma nav
pietiekami attistita Latvija. Igaunija vesturiski ir izveidojusi spécigu digitalas
nacijas telu, kas ir atzits visa pasaulé, un Lietuva aktivi reklamé sevi ka “fintech
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paradizi” finanSu un blokk&des tehnologiju entuziastiem, kas ipaSi piesaista
blokkédes tehnologiju izstradatajus nacionala un starptautiska Iimeni. OECD
(Organisation for Economic Cooperation and Development, 2019b) atzimé, ka
valdibas politika ir butiski ietekm&jusi blokk&des tehnologiju inovacijas privataja
sektora, 1pasi finansu nozaré. Diemzgl Latvija, salidzinot ar Igauniju un Lietuvu,
paslaik nav politiskas skaidribas attieciba uz blokkédeé balstito finansu
tehnologiju risinajumiem, kas tad&adi kavé §is popularas blokkédes
pielietoSanas sféras attistibu.

GALVENIE SECINAJUMI

1. Blokkedes tehnologija ir vispargjas nozimes tehnologija un revolucionara
inovacija, kuras ievieSanas rezultata parveidosies uznéméjdarbibas modeli
dazadas nozar€s un valsts parvaldes funkcijas. Blokk&des tehnologijas
inovacijas un to ievieSana balstas uz “zinasanu” resursa izmanto$anu
zinasanu ekonomikas koncepcijas ietvaros. Blokkédes tehnologiju masveida
ievieSanas iespgjamais transform&josais efekts var tikt salidzinams ar sekam,
ko izraisTja interneta ieviesana, kas lautu aizstat nepieciesamibu kop@t datus,
ko Sobrid nodroSina internets, ar iesp&ju nodot Ipasumtiesibas drosa digitala
vide, kas tadgjadi veicinatu ekonomikas digitalizaciju.

2. Blokk&des tehnologijas ieviesana vél globali nav sasniegts “kritiskas masas”
Itmenis, kas atbilst “agrina vairakuma” kategorijai saskana ar Rodzera
inovaciju izplatiSanas likni, jo pasreizgjais stavoklis saistiba ar l[émumu
pienemsanu par attiecigajam inovacijam atbilst stadijai “lémums”, kad tiek
izlemts vai nu “ieviest”, vai “noraidit” inovaciju. Tomér ir valstis, kuras jau
ir pienémusas skaidrus politiskus lémumus par blokkédes tehnologiju
ievieSanu dazadas to pielietoSanas jomas. Piem&ram, Igaunija neparprotami
veicina blokkédes tehnologiju ievieSanu e-parvaldes joma, Lietuvas
Centrala banka ir istenojusi pasakumus, lai veicinatu blokk&des tehnologiju
ievieSanu fintech joma, bet Latvija v€l nav pienemts skaidrs politisks
lémums par blokkédes tehnologijas inovaciju un to ievieSanas veicinasanu.
So iemeslu d&l Igaunijas un Lietuvas DESI indeksi ir augstaki, ipasi attieciba
uz “cilvekkapitalu” un “digitalo tehnologiju integraciju”.

3. No tehniska viedokla blokk&des tehnologijas ievie$ana “kritiskas masas”
ITmenis globala méroga tiks sasniegts, tiklidz tiks nodrosinata dazadu privato
blokkézu savietojamiba, kas balstas uz tehnologisko briedumu un
starptautisko tehnisko un parvaldibas standartu pienemSanu attieciba uz
blokkédém un izkliedétajam virsgramatu tehnologijam, ko izstrada
Starptautiska standartizacijas organizacija. No ekonomiska viedokla
blokkédes tehnologijas ievieSanas process neparprotami balstdas uz
sadarbibu starp vairakiem blokk&des tehnologijas inovacijas iesaistitiem
dalibniekiem wun sapratigu Iidzsvaru starp inovacijas sistemam,
uznéméjdarbibas vidi, valdibas politiku un saistoSo tiesisko regul&jumu,
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kam nepiecieSams izveidot efektivus komunikacijas kanalus, sadarbibas
mehanismus un parvaldibas ietvarstruktiiras.

Baltijas valstu pieeja ICO regulésanai kopuma ir lidziga — ja tiek izpilditi
noteikti kriteriji, ICO kriptonauda var tikt atzita par finansu instrumentu un
uz to ir attiecinams finanSu vertspapiru tiesiskais regul&jums. Latvija bija
pedgja no Baltijas valstim, kas publicgja visaptverosas ICO vadlinijas.
Virtualo akttvu pakalpojumu sniedz&ju darbibam, tostarp darbibam ar
kriptovaliitam, jaatbilst nacionalajiem un Eiropas tiesibu aktiem par naudas
atmazgasSanas un teroristu finans€Sanas apkaroSanu, tai skaita FATF
ieteikumiem. Virtualo aktivu pakalpojumu sniedzgju darbibam Igaunija un
Lietuva ir nepiecieSama specializéta licence, savukart Latvija $adam
darbibam nav nepiecieSama licence. Latvijas globalais rangs
kriptoreguléjuma zina ir ieveérojami zemaks par kaiminos esoso Baltijas
valstu rangiem — Latvijai ir 81. vieta, salidzinot ar Lietuvu 4. vietd un
Igauniju 14. vieta. Tiesiskais regulgjums attieciba uz blokk&des
tehnologijam, iznemot kriptovaliitas un virtualos aktivus, Baltijas valstis un
Eiropas Savieniba nepastav.

Lidz $im vislabakais blokkédes tehnologijas ievieSanas pielietojums ir
saistits ar kriptovalitam un virtualajiem aktiviem. Kriptoaktivitate Baltijas
valstu regiona ir konkurétspgjiga visas pasaules meroga, kur Igaunija uzrada
liderpoziciju (caur ICO piesaistito Iidzeklu apjoma zina 3. vieta pasaule),
Lietuva kopuma parada augstu Itmeni (11. vietd), bet Latvija ieveérojami
atpaliek (34. vieta). Neskatoties uz nelielo atskirtbu ICO skaita zina starp
Lietuvu un Latviju (29 pret 27), Lietuvai ir izdevies piesaistit 12 reizes
lielaku finanséjumu neka Latvijai, ko var skaidrot ar Lietuvas veiksmigo
sava zimola populariz€Sanu starptautiska limeni ka “fintech paradize”.
Igaunija ICO skaits ir 10 reizes lielaks neka Latvija un Lietuva. Kopuma
vertgjot, Igaunijas Iiderpoziciju digitalaja joma var izskaidrot ar tas
veiksmigo sava zimola populariz€Sanu starptautiska ITmeni ka digitalas
nacijas pionieri. Gan Igaunija, gan Lietuva ir pienémusas skaidrus politiskus
lémumus par blokk&des tehnologiju ievieSanas scenarijiem un veikusas
atbilstosas aktivitates, lai spodrinatu savu starptautisko t€lu.

Visa pasaulg ir daudz blokkédes tehnologiju pielietosanas pieméru, kas iziet
arpus kriptotelpas pielietojuma jomas. Piemeéram, Igaunija jau ir ieviesusi
noteiktus blokk&des tehnologiju risindgjumus valsts parvaldé un veselibas
aprapé, bet Lietuva ir izveidojusi blokkédes tehnologija balstitu
izméginajumu vidi “Sandbox”, lai tad&jadi veicinatu blokkédes risinajumu
izstradi fintech joma. Latvija patlaban nav tadu blokk&des tehnologiju
risingjumu, kas bitu izméginati vai ieviesti arpus kriptotelpas, tomeér
Ekonomikas ministrija sadarbiba ar Finan§u ministriju apsver izmgginajuma
projektu, kas lautu reallaika parsatit tirdzniecibas datus Valsts ieneémumu
dienestam. ST risindjuma ievie$ana var potenciali paaugstinat visu Latvijas
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10.

DESI indeksa komponentu vértibas, ja to papildinatu ar valsts darbinieku un
iedzivotaju sp&ju paaugstinasanas pasakumiem attiecigaja joma.

P&c blokkedes tehnologiju inovaciju un to ievie$anas raditajiem valstis var
iedaltt tris grupas, izmantojot faktoru un klasteru analizes metodes, atkariba
no to kriptoaktivitates un ekonomiskas attistibas I[imena. 1. klasteris sastav
no parsvara attistitam valstim, kas pasaules meroga ienem vadoso lomu
blokkédes tehnologiju inovacijas un to ievie$ana arpus kriptotelpas
pielietojuma jomas un demonstré augstu kriptoaktivitati. 2. klasterT ietilpst
parsvara attistitas valstis, kuras ir dazadas blokk&des tehnologiju inovaciju
un to ievieSanas tendences un zemaka par vidgjo kriptoaktivitate. 3. klasterT
ietilpst galvenokart attistibas valstis, kuras ir vajas blokkédes tehnologiju
inovaciju un to ieviesSanas tendences arpus kriptotelpas pielietojuma jomas,
bet augsti kriptoaktivitates raditaji. Tapeéc var secinat, ka kriptoaktivitates
limenis ir svarigs faktors blokk&des tehnologiju inovacijam un to ievieSanai
arpus kriptotelpas pielietojuma jomas attistitajas valstis, tomér tas nav
vienigais faktors.

Inovaciju izplatiSanas un tehnologiju pienems$anas modelu analize lava
definét strukturétu pieeju blokkédes tehnologiju ievieSanu ietekmé&joso
faktoru definéSanai un Kkategorizé$anai, izmantojot tehnologiju-
organizacijas-vides  un  procesu-iestazu-tirgus-tehnologiju  ietvaru
kombinaciju ar elementiem no Inovaciju izplatisanas teorijas un Tehnologiju
pienem8anas modeliem. Veicot analizi, blokkédes tehnologiju ievieSanu
ietekmg@josie faktori tautsaimnieciba tika iedaliti Cetras faktoru grupas:
tehnologiskie, organizatoriskie, institucionalie un tirgus faktori. Balstoties
uz ekspertu aptaujas rezultatiem, tika izstradats blokk&des tehnologiju
ievieSanas modelis tautsaimnieciba, pamatojoties uz atzinumiem, ko sniedza
starptautiski eksperti blokk&des tehnologiju joma no 30 valstim.

Nacionala ekspertu grupa blokk&des tehnologiju joma ka prioritaru scenariju
blokkedes tehnologiju ievie$anai Latvijas tautsaimnieciba (38%) atzina
“Tehnologiju izstradataju iniciativas scenariju”. Balstoties uz apkopoto
ekspertu novertgjumu, tika noteikti ar1 divi nozimigakie faktori blokk&des
tehnologiju ievieSanai — tiesiska vide (20%) un inovaciju sistéma (16%).
Tapéc var secinat, ka blokkédes tehnologiju ievieSanu Latvijas
tautsaimnieciba var efektivi veicinat, veidojot blokkédes inovaciju sist€ému
un attistot kriptoregul&umu, Tpasi nemot vera to, ka tehnologiju izstradataju
piedavatie blokkedes risindjumi Latvija parsvara izmanto sabiedriskos
blokkedes tiklus, kas ir savienoti ar kriptovaltitam un virtualajiem aktiviem.
“Tehnologiju izstradataju iniciativas scenarija” Tsteno$ana potenciali var
veicinat IKP izaugsmi un tehnologiju eksportu.

Starptautiska pieredze pierada, ka skaidras politiskas nostajas formulésana
par nacionalajiem prioritarajiem virzieniem blokkédes tehnologiju inovaciju
atbalstam un blokk€des izmé&gindgjuma projektu istenoSanai publiskaja
sektora veicina vispargju blokkedes tehnologiju ieviesanu tautsaimnieciba.
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Latvija blokkeédes tehnologijas pielietosana var dot ieguldijumu devinas
prioritarajas jomas, ko nosaka Latvijas Digitalas transformacijas
pamatnostadnes 2021.-2027. gadam, kuras var&tu papildinat ar socialas
labklajibas analizi, lai uzsvertu potencialas socialekonomiskas izmaksas un
ieguvumus sabiedribai un ieskic€tu labi pamatotus ricibas virzienus
blokkédes tehnologiju ievieSanai Latvija. Autore uzskata, ka Latvija var
macities no labas prakses piemériem, ko demonstrgjusas ar Latviju
salidzinamas valstis un pilsétas, pieméram, Igaunija, Lietuva, Ciga,
Singaptira un Dubaja, kuras pateicoties saviem mazajiem izmeriem Spgj
nodro§inat saistoSu tiesisko regul@jumu un Tstenot atbilstosu valdibas
politiku un kur ir nepiecieSama mazak sarezgita koordinacija salidzinajuma
ar lielakam valstim un pilsétam.

11. Ka paradija veikta analize, Latvija atpaliek no Igaunijas un Lietuvas p&c
visiem analiz&tajiem blokk&des tehnologiju ieviesanas raditajiem. Toméer ir
iespgjams  veicinat  blokkédes  tehnologiju ievieSsanu  Latvijas
tautsaimnieciba, palielinot nozimigako blokk&des tehnologiju ievieSanu
ietekm@joso faktoru ietekmi, koncentr&joties uz ar analitiskas hierarhijas
metodi noteikto prioritaro scenariju un istenojot $aja petijuma izklastitos
ieteikumus un risinajumus, lai palielinatu Latvijas regionalo konkurétsp&ju
Baltijas valstu starpa un ar1 visa pasaulé.

PROBLEMAS UN TO IESPEJAMIE RISINAJUMI

1. PROBLEMA. Latvija ir nepiecieSams attistit blokk&des inovaciju

sistému, par ko liecina ar AHP metodi iegiitie rezultati.

leteicamais risinajums. Ta ka inovacijas politikas izstrade ir Ekonomikas

ministrijas kompetencg, tai bhtu jaizstrada nacionala blokk&des tehnologiju
stratégija atbilstosi prioritatém, kas noteiktas Latvijas ilgtsp€jigas attistibas
stratégija lidz 2030. gadam, Latvijas Nacionalaja attistibas plana 2021.-2027.
gadam un Viedas specializacijas strat€gijas prioritarajos virzienos 2021.-2027.
gadam. Ministrijai bitu jaapsver arl iesp&ja piesaistit ipasu padomdeveju ar
starptautisku pieredzi blokk&des politikas jautajamos. Lai to istenotu, biitu
nepiecieSams:

o veikt visaptveroSu pétijumu par potencialajam socialekonomiskajam
izmaksam un ieguvumiem, pievienoto veértibu un ar to saistitajiem
riskiem, ko rada blokkedes tehnologiju integracija dazadas ekonomikas
nozar€s un valsts parvaldes funkcijas;

e konsultgties ar parstavjiem no nozarém un jomam, kuras ir noskaidrota
visnozimigaka ietekme (piem., FinanSu nozares asociacija, Latvijas
Partikas mazumtirgotaju asociacija, Latvijas PaSvaldibu savieniba,
Latvijas Interneta asociacija u.c.), parvaldes institicijam (piem., Finansu
un kapitala tirgus komisija, Partikas un veterinarais dienests, Valsts
ien€mumu dienests u.c.);
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o noteikt prioritaras jomas blokk&des risindgjumu izmé&ginasanai, izveidot
atbalsta mehanismus un infrastruktiiru blokk&des risinajumu izstradei
noteiktds jomas un nodroSinat komunikaciju ar sabiedribu par
atbalstamajam blokke&des tehnologiju inovacijam Latvija.

Atbalsta pasakumos blokk&des inovaciju sist€émas izveidei vai nu jaietver
ipasi blokk&des pasakumi esoSajas vispargjas uznémeéjdarbibas uzsaksanas
atbalsta programmas gan viet€jiem, gan arvalstu jaunuzp@mumiem, vai jaizveido
jaunas atbalsta programmas blokk@des uznéméjiem. Tas ir efektivs panémiens,
ka noturgt viet€jos un piesaistit arzemju talantigus specialistus blokk&des
jautajumos, jo Latvija izveidoto veiksmigo blokk&des jaunuznp€mumu mitnes
vietas parcelSana uz citam valstim neparprotami ir nelabveliga pazime, kas vel ir
japéta, lai uzlabotu nepiecieSamos atbalsta pasakumus.

Citi atbalsta pasakumi var ietvert biezakas un regularakas nozarei specifiskas
informativas aktivitates un diskusijas par blokk&des tehnologiju priek§rocibam
un blokk&des integracijas perspektivam katra konkrétaja nozarg€, starptautisku
konsorciju sadarbibas projektu veicinasanu Latvija un nacionalo blokk&des
izm&ginajuma projektu veicinasanu, iesaistot dazadas ieinteresétas puses, tostarp
blokkedes tehnologiju izstradatajus, nozares pionierus, valsts parvaldes iestades
un regulatorus, akadeémisko aprindu parstavjus, riska kapitalistus utt.

Turklat paredzétaja blokkédes izméginajuma projekta, ko plano Tstenot
Ekonomikas ministrija un Finan$u ministrija, biitu japarada labas prakses
piemers par blokk&des risinajumu ievieSanu, un tapec $im projektam ir jabit
atpazistamam sabiedriba un ir japarada efektiva ievieSanas pieeja, pieméram,
izmantojot OECD ieteikto trisfazu modeli.

Turklat butu jastiprina blokke&des inovaciju sistéma Latvija, ieklaujot
blokk&des tehnologiju Latvijas Digitalas transformacijas pamatnostadnu 2021.—
2027. gadam prioritarajas jomas. Vides aizsardzibas un regionalas attistibas
ministrijai blitu javeic pasakumi, lai uzlabotu valdibas un privato partneru
darbinieku tehniskas prasmes blokkedes inovacijas un to ievieSana un veicinatu
publisko un privato partneru sadarbibu saskana ar trim noteiktam prioritateém:

e pakalpojumu un sist€mu izveide;

o cilvekresursi — kompetences centri un prasmes;

o komercdarbibas digitalizacijas veicinasana.

Sie pasakumi ne tikai stiprinas blokk&des inovaciju sistému, bet ar uzlabos
Latvijas digitalo konkurétsp&ju un cilvékkapitalu, tadgjadi uzlabojot Latvijas
Digitalas ekonomikas un sabiedribas indeksu (DESI), E-parvaldes attistibas
indeksu (EGDI), E-lidzdalibas indeksu (EPI) un Globalas konkurétspgjas
indeksu (GCI).

2. PROBLEMA. Ir nepiecieSams sakartot tiesisko vidi blokkedes

risinajumiem kriptotelpa un finansu pakalpojumu nozaré Latvija, par ko liecina
ar AHP metodi iegitie rezultati.
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Ieteicamais risinajums. Finan$u ministrijai jaapsver iesp&ja veikt kopigu
petijumu ar Ekonomikas ministriju par virtualo aktivu pakalpojumu sniedzgju
darbibas ekonomiskajiem ieguvumiem un ar tiem saistitajiem riskiem Latvija un
jadefing turpmakie pasakumi, lai veicinatu un efektivi uzraudzitu to darbibu. Péc
tam Finansu ministrijai jaapsver iespgja izstradat virtualo akttvu pakalpojumu
sniedz&ju darbibas viziju, reguléjumu un/vai licencé$anas rezZimu.

Finan$u ministrijai btu arT jaapsver iespgja piesaistit ipasu padomdevéju ar
starptautisku pieredzi virtualo aktivu un kriptovaliitu jautdjumos, 1pasi
AML/CFT aspektos, kur§ konsultetu par $adas vizijas, regul§juma un/vai
licencéSanas rezima izstradi un kuram butu jaapmaca arT FinanSu un kapitala
tirgus komisijas (FKTK) un/vai Paterétaju tiesibu aizsardzibas centra (PTAC)
personals, kas varétu efektivi uzraudzit virtualo aktivu pakalpojumu sniedz&ju
darbibu. Valsts ienémumu dienestam sadarbiba ar FKTK un/vai PTAC biitu
jaapsver iespéja izstradat iek$Sjus vai kopigus risinagjumus virtualo aktivu
pakalpojumu sniedz&ju darbibas uzraudzibai, ipasi AML/CFT joma, atbilstosi
FATF prasibam ar tehnologiskam iesp&jam ieviest jaunas prasibas, nemot véra
pastavigi mainigas starptautiskas AML/CFT prasibas.

Lidztekus tam blokk&des tehnologiju izstradatajiem finansu tehnologiju joma
butu jaapsver daliba Inovaciju smilSukasté, kuru ieviesa FKTK, lai simulétu
finansu tehnologiju risindgjumu darbibas vidi un vienotos par efektiviem
zinoSanas mehanismiem, kas atbilst sasitoSajam reguléjumam un nacionalajam
un starptautiskajam AML/CFT prasibam.

Sie pasakumi ne tikai uzlabos tiesiska regulgjuma vidi, bet arT veicinas vietgjo
blokk&des tehnologiju risingjumu izstradi un komercializaciju decentralizéto
finan$u joma, tadgjadi veicinot IKP izaugsmi un tehnologiju eksportu.

3. PROBLEMA. Ir nepieciesams stiprinat blokk&des parvaldibas sistemu
Latvija, par ko liecina ar AHP metodi iegiitie rezultati.

Ieteicamais risinajums. Latvija biitu jastiprina blokk&des parvaldibas
sisttma, ieklaujot blokk&des tehnologiju Latvijas Digitalas transformacijas
pamatnostadnu 2021.—2027. gadam prioritarajas jomas, kas ir Vides aizsardzibas
un regionalas attistibas ministrijas kompetenc€, kurai biitu jaapsver iesp&ja
izstradat digitalos pamatus valsts parvaldes funkcijam un pakalpojumiem (piem.,
OECD ieteikto blokkedes slani) saskana ar sesam noteiktam prioritatem:

e pilniba digitaliz€ta un datu vadita valsts parvaldes pamatdarbiba;
elektroniska identitate un uzticamibas pakalpojumi;
sabiedribas labklajiba un veseliba;
informacijas sistémas;
digitalas drosibas politika;
komercdarbibas digitalizacijas veicinasana.

Tadgjadi valdiba var noteikt kiberdroSibas tehniskos standartus un
pasakumus, kas ari veicinatu blokk&des tehnologiju ievieSanu privataja sektora,
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samazinot nenoteiktibu un nodrosinot savietojamibas iesp&jas ar publiskajiem
pakalpojumiem.

Turklat biitu jaizveido 1pasa blokk&des parvaldibas asociacija, kas sastavetu
no publiskiem un privatiem partneriem un kas risinatu dazadus parvaldibas
jautajumus blokkedes ekosisteéma un nodrosinatu attiecigu uzraudzibu. Mingtie
pasakumi ne tikai stiprinatu blokkedes parvaldibas sistemu, bet arT uzlabotu
valsts digitalo konkurgtspg&ju, tadejadi paaugstinot Latvijas Digitalas ekonomikas
un sabiedribas indeksu (DESI), E-parvaldes attistibas indeksu (EGDI), E-
lidzdalibas indeksu (EPI) un Globalas konkurétspg&jas indeksu (GCI).

Biitu japiesaista Ekonomikas ministrija vai IpaSs padomdevgjs, lai novertetu
potencialos papildu ieguvumus no katra nakama digitalo publisko pakalpojumu
blokkeédé balstita izm&ginajuma projekta un ta ietekmi uz valsts labklajibu,
nemot veéra izmaksu ietaupTjumus un augstaku valdibas sniegto pakalpojumu
efektivitati, kas varétu pozitivi ietekmét IKP izaugsmi ilgtermina.

4. PROBLEMA .: Latvija nav tirgus pieprasijuma p&c blokkedg balstitajiem
risinajumus, par ko liecina ar AHP metodi iegiitie rezultati.

Ieteicamais risinajums. Blokkédes tehnologiju izstradatajiem, projektu
1stenotajiem, ka arT akadémiskajam aprindam un konsultantiem, butu jaapsver
kopiga sadarbiba, lai petitu un organizetu informativas aktivitates, piem., nozaru
publikacijas pres€é, seminari un/vai darbnicas par blokkédes risinajumu
pielietoSanas tému dazadas jomas, tadas ka finansu tehnologijas, piegades kédes,
apdrosSinasana, lauksaimniecibas un partikas produkti, valsts parvalde, lietu
internets utt., praktiski demonstrgjot blokk&des prieksrocibas salidzinajuma ar
esoSajiem risinajumiem un to piemérojamibu sisttmam un biznesa modeliem
Latvija. Sadas aktivitates palielinatu augstaka Iimena vaditaju un darbinieku
zinaSanas par blokk&di dazadas organizacijas un institiicijas Latvija un raditu
vietgja tirgus pieprasijumu p&c blokk&des risinajumiem, tadgjadi paaugstinot
Latvijas Digitalas eckonomikas un sabiedribas indeksu (DESI), ipasi ta
komponentu “Cilvekkapitals”.

Turklat blokkédes tehnologiju izstradatajiem un projektu Tstenotajiem
jaapsver konsultacijas un sadarbiba ar FKTK, izmantojot Inovaciju smilSukasti,
lai nodroSinatu atbilstibu finanSu pakalpojumu regulgjumam, izstradajot
blokkédé balstitos risinajumus kriptotelpa un finansu tehnologiju joma, kas var
tikt mérketi art uz globalajiem tirgiem, ko nosaka blokk&des risinajumu
parrobezu pielietoSanas raksturs. Lai atbalstitu So sadarbibu, FKTK tiek ieteikts
paplasinat Inovaciju smilSukastes piem@rojamibu iesp&jamiem blokk&des
risinajumiem, kas merketi uz jaunattistibas valstim, kur ir lielaks tirgus
pieprasijums péc decentraliz€tiem finanSu risinajumiem salidzinajuma ar ES.
Sadu risindgjumu komercializacija, ko veic vietgjie blokkédes tehnologiju
izstradataji, veicinas IKP izaugsmi un tehnologiju eksportu.

Ta ka tehnologiju eksports ir viena no Nacionala attistibas plana 2021.-2027.
gadam prioritatém un Latvijas Digitalas ekonomikas un sabiedribas indeksa
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(DESI) un ta komponentu uzlabosana ir Ekonomikas ministrijas kompetencg,
iepricks$€jos punktos raksturotajai valdibas politikai un tas pasakumiem bitu
javeicina un jaatbalsta §Ts aktivitates.

5. PROBLEMA. Latvija nav atpazistama starptautiskaja blokk&des
tehnologiju ekosisttma, par ko liecina Latvijas zema kriptoaktivitate
salidzinajuma ar citam valsttim un blokk&des risindgjumu neesamiba arpus
kriptotelpas pielietojuma jomas.

Ieteicamais risinajums. Nemot v&ra to, ka blokk&des tehnologija ir
vispargjas nozimes tehnologija un komercialiem blokkédes risindgjumiem ir
parrobezu raksturs, visas pasaules valstis konkurg, lai piesaistitu gan vietgjos,
gan arvalstu uzpéméjus. Ekonomikas ministrijai biitu jaapsver iespgja veikt
starptautiskas zimolrades aktivitates ar Investiciju un attistibas agenttras
starpniecibu, kuras mérkis butu uzlabot Latvijas telu starptautiskaja blokkedes
tehnologiju ekosistéma. Tomér pirms $adas aktivitates tiek veiktas, ir svarigi
atrisinat iepriek§ minétas problémas, t.i., ir jaizstrada skaidra nacionala
blokk&des tehnologiju stratégija ar atbilstoSiem atbalsta pasakumiem blokkedes
inovaciju sisteémas atbalstam un saistosa tiesiska regul&juma izveidei ar skaidri
definétiem uzraudzibas mehanismiem virtualo aktivu pakalpojumu sniedz&ju
darbibai. Latvijai vajadz€tu macities no Igaunijas un Lietuvas pieredzes, kuram
ir izdevies izveidot specigus nacionalos t€lus starptautiskaja blokkedes
tehnologiju ekosistéma.
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INTRODUCTION

Scientific topicality

Blockchain technology is a recent innovation in ICT, which can be
considered as a technological innovation according to Schumpeter (1912).
Schumpeter (1912) believed that innovation is an essential driver of
competitiveness and economic dynamics. He also believed that innovation is the
centre of economic change causing gales of creative destruction that develops
the economy while the entrepreneur performs the function of the change creator
(Schumpeter, 1942). Schumpeter (1912, 1939, 1942) argues that the diffusion
and imitation processes have a more substantial impact on the economy than the
invention phase. Therefore, from the economic perspective, it is important to
study factors facilitating blockchain technology diffusion and imitation process.
These factors can be afterwards strengthened through industrial, innovation and
digitalisation policies, which have considerable effect on regional development.
Wintjes and Hollanders (2020) note that application of technology at regional
level is more important than basic research, and region’s competitive position is
determined by three factors: accessibility to knowledge, capacity to absorb
knowledge and capacity to diffuse knowledge and technology.

Latvia falls into a group of countries ‘Skilled industrial Eastern Europe’,
which is characterized by average accessibility to knowledge and low absorption
and diffusion capability indicating ‘employment’, ‘regional development’,
‘sustainable healthcare system’ and ‘education and training’ as significant
challenges (Wintjes and Hollanders, 2020). Moreover, the survey performed by
Wintjes and Hollanders (2020) for the European Commission concludes that
impact from research, technology and innovation on regional development is
high, therefore studying modern technology adoption is a necessity in various
contexts of regional development, digital transformation and economic
development.

Blockchain is the technology of the medium-term future, which is gradually
being implemented in many countries around the world, both in private and
public projects, and is shaping the Internet of future - Web 3.0, which will
implement blockchain-based protocols for decentralized data and decision-
making. In summary, blockchain allows network users to make sure that they
possess the same information, and this confidence is not based on trust, but on
underlying technological components of blockchain. Although blockchain
technology is broadly associated with cryptocurrencies like Bitcoin and
decentralized application platforms like Ethereum, these are only few
implementations of blockchain technology and a fractional part of its overall
functionalities. Blockchain technology and cryptocurrencies have equivalent
inter-relations as the Internet and email, with email being just one application
facilitated through the Internet, the same is true for cryptocurrencies, being just
one application facilitated through blockchain technology.



A Deloitte Global Blockchain survey (2019) concluded that 2019 was a
turning point for blockchain development, evidenced by a radical change in the
attitudes of business leaders who recognized that blockchain technology was real
and could serve as a pragmatic solution to business problems in various industries
and applications. Blockchain guarantees trust, assures immutability,
transparency, and supports disintermediation in addition to providing extra
security for transactions executed over the Internet. These are considerable
advantages that cannot be ignored, whilst adoption barriers can be depreciated
and reduced throughout the time, as more experience with applications is gained
and blockchain becomes a core technology, as it was the case with the Internet
in 1990-s.

Corporations, academia, technology pioneers, public institutions and the
media broadly agree on the fact that blockchain technology can create new
decentralized trust systems for business transactions and public services around
the world, laying the groundwork for unprecedented business models and the
Internet of value. Recent years were a period of experimentation, revealing
practical benefits and challenges of blockchain technology, making it more
understandable and increasing the enthusiasm of organizations regarding
potential blockchain adoption. It is expected introduction of blockchain
technology in the form of large-scale projects in various business structures will
happen in nearest future. Blockchain proof-of-concepts and prototypes are
implemented in different areas: in financial transactions, healthcare, real estate
transactions, retail trade, supply chains, logistics, insurance, public services, etc.
However, despite its rising popularity, sector-specific and regulatory obstacles
continue to affect blockchain adoption. Therefore, for studying and
understanding blockchain adoption factors, it is important to analyse and
prioritize various factors, which may influence technology adoption on a broader
scale.

Current studies on blockchain adoption factors are limited to particular use
cases, such as crypto-currencies, supply chain solutions and payments.
Therefore, it is necessary to apply a more holistic approach in order to study
blockchain technology adoption within a national economy. In order to
investigate factors and assess potential directions for blockchain technology
adoption in Latvia, it is necessary to analyse global and local technological
trends, blockchain solutions and regulatory developments globally and
regionally and investigate interconnections between blockchain up-take and
preceding measures by highlighting the factors that drive blockchain technology
adoption by stakeholders and subsequently foster development and adoption of
blockchain solutions in various application areas.

The basis for the PhD thesis

Author’s previous research has concluded that e-government development
may facilitate national income growth in Latvia, and at the same time Latvia lags
behind Lithuania and Estonia in terms of e-government and e-participation

68



development (Kostrikova and Rivza, 2016), therefore it is a clear indication of
necessity to pay bigger attention to digital transformation. In addition, author’s
previous research has concluded that economic sectors with the most value added
in the economy of Latvia are subject to potential disruption from blockchain and
distributed ledger technologies in the short, medium or long term (Kostrikova
and Rivza, 2017). According to World Economic Forum (7he Global
Competitiveness..., 2019), Latvia’s global competitiveness stands at the 41
place, in comparison to Lithuania’s 39" and Estonia’s 31% place. The same
tendency is observed with blockchain technology. For example, blockchain
technology solutions in crypto space in Latvia substantially lag behind Estonia
and Lithuania - funds raised through initial coin offerings (ICOs) in Latvia are
circa 11 times and 34 times less than in Lithuania and Estonia, accordingly.
Latvia was also the last country among Baltic states to introduce guidelines on
treatment of ICOs — in Latvia the guidelines were published in 2019, whilst in
Estonia and Lithuania in 2016 and 2017, accordingly.

Although activities of crypto and virtual assets services providers fall under
national AML/ CFT regulation, EU Directive 2015/849 on the prevention of the
use of the financial system for the purposes of money laundering or terrorist
financing and recommendations of The Financial Action Task Force on Money
Laundering in all three Baltic countries, in Latvia there is no specialized crypto-
activity regulation and/ or authorisation/ licensing regimes up to date, contrary
to neighbouring countries, where crypto licensing regimes were introduced in
2017 and 2019 in Estonia and Lithuania, accordingly. Blockchain ConsultUs
(Blockchain Regulations, 2020) has ranked Latvia 81% by crypto-regulation
development, in comparison to Lithuania’s 4" and Estonia’s 14" place.
Moreover, Estonia has already introduced blockchain technology in several e-
government services and Lithuanian Central Bank has created a specialized
regulatory Sandbox for testing blockchain solutions in fintech area, whilst in
Latvia there is no proof-of-concept developed in e-government or regulatory area
up to date.

Whilst the Ministry of Economics of the Republic of Latvia has issued a
report ‘On examples of the use of blockchain technology, perspectives and
further actions to promote the development of the field” in 2018 and conducted
a blockchain hackathon in cooperation with State Revenue Service and
blockchain developers in 2019, no proof-of-concept has yet been developed up
to date. Also, at the end of 2017, the Financial and Capital Market Commission
(hereafter, FCMC) created a new virtual information environment ‘Innovation
Sandbox’, where it is possible to obtain information and news about innovations
and their opportunities in the Latvian financial sector, find out important practical
issues related to financial technologies, as well as directly address Experts of the
Financial and Capital Market Commission. However, it does not involve
financial technology piloting space and is not blockchain specific contrary to the
Sandbox of the Bank of Lithuania.
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On the other hand, FCMC fintech survey conducted in 2020 has revealed only
one financial services provider, which utilizes a distributed ledger technology (a
foundational technology underlying blockchain). It may indicate an overall
insufficient interest of local market players in Latvia to utilize blockchain
technology in fintech area, however this point must be further investigated in
order to understand actual reasons. Author’s previous research (Kostrikova and
Rivza, 2017) has found strong and significant correlations between the
blockchain-based crypto market activity and digitisation of public services in the
EU. Therefore, it is important to investigate factors underlying blockchain
technology adoption in all potential areas of application, such as crypto space,
fintech, e-government and other industries for determining potential
opportunities for blockchain technology adoption in the economy of Latvia.

The hypothesis of the thesis: It is possible to facilitate digitalisation of the
economy of Latvia through blockchain technology adoption.

The aim of the thesis: to develop recommendations for facilitating
blockchain technology adoption in the economy of Latvia, based on investigation
of global blockchain technology adoption factors and scenarios with a focus on
Baltic States region analysis.

The tasks of the thesis are as follows:

1. to outline a framework for blockchain technology adoption assessment
through the lenses of innovation theories, technology adoption models
and the concept of knowledge economy;

2. to analyse blockchain related policies, public opinions and regulatory
developments in the European Union and Baltic States;

3. to analyse blockchain technology adoption trends worldwide and in the
Baltic States;

4. to develop and analyse scenarios for blockchain technology adoption in
the economy of Latvia.

The research object: blockchain technology innovation and adoption

experience worldwide.

The research subject: blockchain technology adoption factors and scenarios
in the economy of Latvia.

Theses to be defended:

1. Blockchain technology is a disruptive innovation, which demonstrates its
ability to fundamentally transform business models within the knowledge
economy, however it has not yet reached a mass adoption phase.

2. The regulatory enactments in Baltic States do not regulate blockchain
technology activities beyond crypto-currencies and virtual assets.

3. Thelevel and scenarios of blockchain technology adoption beyond crypto
space differs among countries depending on the levels of economic and
digital competitiveness and crypto activity.

4. Analysis of the innovation diffusion and technology adoption models, as
well as research on global blockchain activity and adoption factors allows
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illustrating a framework for blockchain technology adoption in the
national economy.

5. In Latvia, blockchain technology adoption is the lowest in the Baltic
States region; it is possible to facilitate it by undertaking targeted support
actions for strengthening significant blockchain adoption factors, using
international experience.

Research methodology:

1. General scientific research methods:

monographic or descriptive method, the application of which helped
to find a detailed idea of the researched problem in the theoretical
view, based on an extensive review of scientific literature and
research;

graphical method - the use of the graphical method helped to clearly
and effectively reveal the relationships and dynamics of objects;
method of synthesis and analysis - separate elements of the research
object were connected in a single system, studying their
interconnections.

2. Statistical research methods:

descriptive statistics, correlation analysis, factor analysis, cluster
analysis to analyse global blockchain innovation and adoption
tendencies, interconnections and blockchain solutions in various
application areas and countries;

comparison, grouping, clustering methods to define a blockchain
adoption factor matrix from various innovation diffusion and
technology acceptance models.

3. Sociological research methods:

the method of international expert survey was used to identify
significant blockchain adoption factors and to validate the most
prominent blockchain technology adoption scenarios worldwide.

4. Forecasting research method:

Analytical Hierarchy Process (AHP) method, used to assess
blockchain technology adoption factors, scenarios in the economy of
Latvia, calculating the coordinates of priority vectors, coherence ratio
and average values.

Economic significance of the research
The study is relevant for entrepreneurs, public authorities and regulators in

order to successfully determine and implement blockchain technology
development policies, support measures and courses of action in accordance with
market sentiment, socio-economic rationale and general tendencies in the
European Union and worldwide, taking into account the interests and
opportunities of different stakeholders, as well as development priorities within
the context of innovation policies. As a result of the PhD thesis, a blockchain
technology adoption assessment matrix and recommendations for facilitating
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blockchain technology adoption in the economy of Latvia have been developed
with the aim of strengthening the global competitiveness of the economy of
Latvia.

The results of the PhD thesis are practically applicable for facilitating
blockchain technology adoption in the economy of Latvia as well as for
identification of development areas requiring particular focus. The results of the
research would be particularly useful for the Ministry of Economics in
development of policies and actions to strengthen blockchain innovation systems
in Latvia, for the Ministry of Environmental Protection and Regional
Development in substantiating blockchain technology applications within the
framework of identified priority directions of the national digital transformation
policy, and for the Ministry of Finance to evaluate and define the extent of
Latvia’ crypto-friendliness and regulation. The results of statistical data analysis
on blockchain technology adoption indicators, comparison with other Baltic
countries and the assessment of blockchain technology adoption factors by local
and international blockchain experts from 30 countries can be used in the policy
planning process or in combination with other research, analysing and
substantiating the importance and necessity of blockchain technology support
measures.

Novelties of the research

1. Theoretical and practical aspects of the blockchain technology tendencies
worldwide and in the Baltic States have been analysed, pointing to
possible development areas.

2. Factors influencing blockchain technology adoption have been
investigated, grouped and structured based on theoretical and empirical
research.

3. Scenarios for blockchain technology adoption in the national economy
have been defined and empirically validated by international expert
survey.

4. The impact of technological, organisational, market and institutional
factors on the blockchain technology adoption in the economy of Latvia
has been evaluated.

5. By using AHP assessment matrix, recommendations for facilitating
blockchain technology adoption in the economy of Latvia have been
developed.

Scientific significance of the research

The conducted research is the first PhD level scientific research on the topic
of blockchain technologies in Latvia and will complement not only Latvian, but
also international research base with a unique scientific work on blockchain
technology adoption factors in the context of economic development and
definition of possible blockchain innovation and adoption directions in the
national economy. Scientific publications developed and published to test the
results of the research complement international scientific databases, where
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available research mainly studies blockchain adoption factors on micro level and
in specialized blockchain technology application areas.

Analysis of statistical data on the blockchain technology innovation, adoption
and classification provides information on the current situation and can be used
as a comparison with previous research by other scientists to assess changes in
the sector, developments, solving predefined problems or express future
forecasts. The obtained research results can be used in the academic process and
other research in both the economic and social sciences.

The research methods used expand their fields of application and indicate
their relevance in blockchain-related economic research, as well as facilitate the
choice of methods in new industry-related research

Data and other materials used

The methodological basis of the research is the works of local and foreign
scientists, European Union and Latvian policy guidelines and planning
documents, materials and research developed by competent national and
international authorities and think-tanks, such as European Parliament, European
Commission, International Monetary Fund, Ministry of Economics of the
Republic of Latvia, Deloitte, Gartner as well as author’s research.

The author has obtained statistical data on blockchain technology activity
from various public sources (4// crypto-currencies..., 2020; Stats and Facts...,
2020, etc.) and used research data from the journals and articles available in
Scopus, Web of Science, Emerald, EBSCO databases and information on
blockchain solutions, tendencies and research from relevant internet sources.

Empirical information on blockchain adoption factors and scenarios was
obtained from the survey of national and international blockchain experts.

Based on these studies and surveys, blockchain technology adoption
assessment matrix and recommendations for facilitating blockchain technology
adoption in the economy of Latvia have been developed.

Research limitation

The study was conducted in the period from September 2016 to November
2020. Data from 2013 to 2020 was used for statistical data analysis of global
blockchain trends.

The author’s PhD thesis has been developed within the State Research
Program’s ‘Latvian Heritage and Future Challenges for National Sustainability’
project ‘Latvian State and Society Challenges and Their Solutions in the
International Context (INTERFRAME-LV)’.

1. THEORETICAL AND HISTORICAL ASPECTS OF
BLOCKCHAIN TECHNOLOGY

The content of this chapter of the thesis is set out on 35 pages, which includes
4 tables and 15 figures. The chapter puts forward the thesis: Blockchain
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technology is a disruptive innovation, which demonstrates its ability to
fundamentally transform business models within the knowledge economy,
however it has not yet reached a mass adoption phase

The first chapter outlines the theoretical research of blockchain technology,
knowledge economy, innovation theories and aspects of innovation diffusion
process and underlying innovation adoption factors. As a result, innovation
adoption and technology acceptance models are summarized.

1.1. Blockchain technology definition, nature and history

Since blockchain technology is a relatively new technological phenomenon,
which received attention within the last decade only, it is important to define it
and understand how it is connected to another increasingly popular technology
called ‘Distributed ledger technology’ (DLT). Although two terms have been
used by both practitioners and researchers interchangeably, it is important to
understand and differentiate between them. DLT is a technology, which underlies
blockchain technology. Any blockchain application uses distributed ledger for
data storage, however not every distributed ledger implements blockchain
technology for recording the history of transactions applying specific transaction
confirmation and encryption techniques. Essentially a blockchain is a type of a
distributed ledger. As blockchain term has gained higher attention in both
academia and practical applications, the author will further analyse and use the
term ‘blockchain technology’.

Distributed Ledger Technology (DLT) is a recent decentralized innovation in
the field of information and communication technology (ICT) that acts as self-
sustainable ledger for documenting transactions self-protected against
counterfeiting and hacker attacks. Distributed ledger is a ledger with stored in
identical copies on devices of network’s participants that are synchronized and
automatically updated when new files is added to a ledger. In comparison to
traditional transaction networks, distributed ledgers do not require trusted
intermediaries for ownership certification and transaction clearing (figure 1).

Copy - Participant 1 Participant 2— Copy
of the @% @% of the

ledger ledger

Copy [T u;’ﬂ u;’e ) Copy
of the @w CSrIgzr;ts p=d of the

ledger Participant 4 Participant 3 ledger
Source: Author’s construction

Fig. 1. Distributed ledger network
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Blockchain technology and DLT can be used as innovative tools to transform
any centralized system, eliminating the need for reliable intermediaries (such as
banks, notaries, etc.), instead providing for verification and authorization of
activities in the system, using efficient and high-security consensus mechanisms.
At its core, this is the first database that makes it unnecessary to use a central
service, distributes the database to all communication nodes, making them
responsible for maintaining the system and checking information. Each node
makes changes to the registry independently of other nodes, then they all vote
for changes and, when consensus is reached, the registry is supplemented with
new data. Each member of the network at the same time has its own identical
copy of the registry, and the changes are added within a few minutes.

The primary features of blockchain technology include a distributed ledger,
real time recording, no third party validation, immutable transactions secured by
cryptography and a decentralized network. The primary benefits of blockchain
technology include disintermediation, speed/ real time updates, irreversibility,
fraud reduction, accurate/ traceable information, privacy and transparency,
which result in efficiency gains and cost-savings.

Blockchain is the most prominent example of DLT. Each transaction in a
blockchain is stored within a block and each block is connected to the previous
block with a cryptographic signature called ‘hash’, a mathematical function
based on cryptographic algorithm. Hashing is essential for making blockchain
immutable, ensuring that transactions are irreversible (figure 2).

HASH #1 HASH #2 HASH #3 HASH #4 HASH #...

Deal 1.1 Deal 2.1 Deal 3.1 Deal 4.1
Deal 1.2 Deal 2.2 Deal 3.2 Deal 4.2
Deal 1.3 Deal 3.3 Deal 4.3

Block #1 Block #2 Block #3 Block #4
(Genesis block

Time
Source: Author’s construction

Fig. 2. The blockchain structure

The list of potential applications for the blockchain is extensive. The
following areas could be highlighted where the greatest potential is already being
developed and can be seen: cryptocurrencies and virtual assets, automated
transactions via smart contracts, financial technologies (fintech), internet of
things, supply chains and logistics, digital identity, health care and medicine,
voting, public administration, cybersecurity.
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1.2.  The nature and the role of knowledge economy for blockchain
technology innovation and adoption

Knowledge economy was first mentioned by Machlup (1962) in his book
“The Production and Distribution of Knowledge in the United States’. According
to Bell (1973), the crucial point about a post-industrial society is that knowledge
and information became the strategic, and transforming resources of the society,
just as capital and labour have been the strategic and transforming resources of
industrial society. The relationship between information and knowledge rests on
the difference between ‘knowing how’ rather than ‘knowing that’ (Polayni,
1967). Whereas information can be exchanged, knowledge cannot.

Toffler’s (1980) technological wave theory is closely related to knowledge
economy and refers to three technological waves of the development of
humanity: agrarian, industrial and post-industrial. ‘The third wave’ of Toffler’s
(1980) technological wave theory represents post-industrial economy in which a
significant role is played by information and what a man can do with it using his
intellect. The changes to which Toffler directs the attention result among others
from technological revolution connected with relatively newly created ICTs,
formation of global economy and closer connection of contemporary economy
to science and its achievements.

The new technology, together with a growing complexity within an
integrated system, does enhance the increasing use of information that can be
transformed into knowledge. This expansion in knowledge intensity within the
socio-economic system, according to Porter (1990), is accompanied by the
importance of rapid learning. He argues that competitiveness involves enhancing
the capacity to learn, including learning to learn.

Castells (2000) believed that the new economy emerged in the 1990s from
the United States, and started from information technology, finance, and
biotechnology, but Bell suggested it had happened even earlier, in the 1960s
(1973). For Castells, 'technological revolution, centred around information
technologies, began to reshape, at accelerated pace, the material basis of society’
(Castells, 2000). According to Chen and Dahlman (2006) it is critical for
countries to make the transition to become a knowledge economy since the world
economy has become more competitive as well as interdependent with the spread
of modern and efficient ICTs.

A knowledge-based economy is one in which all sectors are knowledge-
intensive, are responsive to new ideas and technological change, are innovative
and employ highly skilled personnel engaged in on-going learning (Smith 2000).
The Organisation for Economic Cooperation and Development (2001)
estimated that even before the 21st century, knowledge-based industries, such as
high technology goods, high and medium high technology manufacturing and
knowledge-intensive services accounted for more than half of major OECD
economies’ GDP. The term ‘knowledge-based’ or ‘learning economy’ describes
economies in which the production, distribution and use of knowledge are the
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main drivers of growth, wealth creation and employment across all sectors of the
economy (Organisation for Economic Cooperation and Development, 2001).

Rodrigues (2002) argues that all societies are knowledge-based - what is new
is that ICT are changing the way in which knowledge is accumulated. More and
more knowledge is being built into equipment, products and services. Knowledge
is increasingly becoming the raw material of work. In the age of globalization
and the Internet, it is important to collect, disseminate and promote general
knowledge and user education based on the knowledge of others. Distributed
knowledge aggregates the knowledge of each community agent and can be used
by a community to solve certain problems. This concept, as such, dates back to
Aristotle’s ‘wisdom of the crowd’ concept. This concept is intensively used in
collaborative efforts of blockchain developers within open-source projects for
public blockchains.

After analysing bibliographical sources, the author concludes that knowledge
in the new economy is a dynamic resource, which involves constant interaction
of other factors opposed to static material resources that prevailed in agrarian and
industrial ages. Such factors include human capital, information, technology and
learning process, a combination of which create solid grounds for innovation
processes, including blockchain technology development and experimentation.
Knowledge plays a central role in the development of blockchain technologies,
since it requires a specialized knowledge and knowledge sharing due to its
distributed technological design, therefore blockchain technologies can only
develop in the knowledge economy context, where knowledge sharing is possible
globally. Communities of technology developers who are associated with
creation and improvement of blockchain applications can be defined as a creative
class, which is a cornerstone of knowledge economy.

Rodrigues (2002) claims that in the knowledge based economy the learning,
labour and innovation systems will be linked much more intimately. Innovation
at the national level has been identified as driven by networks of public-private
sector organisations whose activities and interactions initiate, import, modify,
and diffuse new technologies and practices (Organisation for Economic
Cooperation and Development, 2001).

Technology is at the core of knowledge economy, however, economic
transformation cannot be driven by technology alone and requires other elements
for it to succeed. According to Powell and Snellman (2004), the three essential
ingredients of a successful knowledge economy are technology, skills and a
highly educated labour force.

Regional innovation systems (RIS) concept underlines the increasing role of
the direct involvement of authorities to stimulate innovation and competition on
regional level (Storper 1995, Landabaso 1997; de La Mothe and Paquet 1998;
Cooke 2001). A strong, regionalized innovation system is one that has systemic
links between sources of knowledge creation (universities and research
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organizations), intermediaries (governments and private innovation services) and
companies (Cooke 1995).

Although many blockchain solutions develop as open-source, some
developers obtain IPRs through patents, which also proves that blockchain
technology is knowledge intensive, unprecedented and may become a
foundational technology for future technological developments and a new era of
Internet, where value will be exchanged online instead of information.

1.3. Blockchain technology assessment within the concept of innovation

In economic theory and practice, the term ‘innovation’ was introduced by the
economic scientist Joseph Schumpeter. In his book ‘Theory of Economic
Development’ (1912), he first identified innovation as a ‘new combination’,
which means a different quality of production being achieved not discreetly by
small improvements to old equipment or existing organizational charts, but
through the introduction of new means of production and systems within the
organization.

In Schumpeter’s theory, the possibility and activity of the entrepreneurs,
drawing upon the discoveries of scientists and inventors, create completely new
opportunities for investment, growth and employment. With blockchain
technology, entrepreneurs and public authorities are currently drawing upon
various blockchain open-source solutions developed and tested by communities
of innovative technology developers, instead of scientists, however the first
implementation of blockchain technology in Bitcoin relied on such scientific
concepts as Nick Szabo’s concept of smart contracts (1997), Adam Beck’s
cryptographic ‘HashCash’ technology (1997) and Hal Finney’s reusable proof of
work concept (2004). By now, there are 66 thousand different blockchain
repositories on Github (Blockchain Repository Results, 2020), the world’s
leading open-source software development platform, clearly displaying its
popularity among technology developers. Hence, blockchain innovation process
clearly relies on production and dissemination of knowledge as evidenced by its
popularity in an open-source GitHub platform, where knowledge is shared
among technology developers and may be further converted to practical
technological solutions. Many public blockchain solutions are launched as open
source projects, allowing everybody not only to use these applications, but also
create new applications on top of existing ones, which enhances knowledge
sharing and dissemination.

After analysis of blockchain technology attributes and innovation process,
the author concludes that blockchain technology is a General Purpose
Technology underpinning development of innovations in various industries and
application areas with disruptive and transformational effects for businesses,
governments, customers and economy in general. Blockchain applications can
be classified as ‘Technology One’ or ‘Technology Two’ depending on the
purpose of application. ‘Technology One’ would correspond to blockchain
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applications that make existing transactions between parties more efficient (i.e.
faster execution of transactions, getting rid of intermediaries, etc.), whilst
‘Technology Two’ would apply to innovative business models facilitated
through innovative blockchain applications and enterprise level collaborations.
In addition, blockchain has the potential to become widely used and generate
many spillover effects, just as the Internet did after its application expanded
beyond local intranet networks.

1.4.  Analysis of innovation diffusion and technology adoption theories in
the context of blockchain technology

Diffusion of innovations (DOI) is a theory that seeks to explain: how, why,
and at what speed new ideas and technologies spread across different cultures
(Rogers, 2010). Rogers defines diffusion as ‘the process by which innovation
(for example, new ideas, processes or products) is transmitted over time through
certain channels among members of social systems’.

Based on Rogers’ DOI theory, Moore and Benbassat (1991) developed a tool
for measuring an individual’s perceptions of ICT adoption with eight attributes:
relative advantage, compatibility, ease of use, demonstrability of results,
visibility, trialability, voluntariness, image.

The most commonly cited and recognized behavioural predictor is Fishbein
and Ajzen's Theory of Reasonable Action (TRA) (Ajzen & Fishbein, 1975). The
theory is based on the principle that people in their actions are based on ideas
and acceptable information, and not on logical justification. In particular, the
behavioural intentions for the implementation of a certain kind of behaviour (for
example, the choice of a particular specialty for training) represent the function
of two factors: personal attitudes of the person regarding behaviour and the
subjective norm associated with other people's ideas about how it should be done
in such situations.

Technology acceptance model theory (TAM) is one of the most influential
extensions of Ajzen’s and Fishbein’s (1975) theory of reasonable action (TRA)
in the literature to study user acceptance and use of technology. TAM replaces
many measures of spatial position of TRA with two factors affecting their
decision — perceived ease of use and perceived usefulness. TRA and TAM, both
of which have strong behavioural elements, supposing that when someone forms
an intention to act, that they will be free to act without restriction.

The TOE framework proposed by Fleischer & Tornatzky (1990) considers
the impact of technology (technology accessibility and its characteristics),
organizational (size, complexity of the managerial structure, communication
process, and the availability of resources at the company) and external factors
(industry characteristics, market structure, information infrastructure,
government regulation).

Review of research on blockchain adoption factors showed that most research
on blockchain technology is mainly focused on technological aspects. Most
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existing blockchain research has focused on the financial industry, which limits
the application of results to other industries. Studying blockchain technology
adoption on macroeconomic level requires a more holistic approach.

Taking into consideration the variety of blockchain technology application
areas and interdisciplinary impact, a proper analysis of blockchain technology
adoption must take into account the rationale and motivations of various
stakeholders. Therefore, the author concludes that a TOE framework is a relevant
approach applicable to the study of blockchain technology adoption process on
macro level, which may be complemented with specific factors from other
theories, models and frameworks, leading to a decision to adopt the technology.
Specifically, a combination of constructs from TAM models and DOI theory may
complement TOE framework for studying blockchain technology adoption.

Although it was expected, discussions about blockchain adoption factors in
modern literature are limited. Hence, the author concludes that the adoption of
blockchain technology can be based on examples of previous changes that have
been influenced by technology, which used institutional, organizational, market
and technological factors as the basis for the conceptualization of innovation and
technology.

2.  OVERVIEW OF POLICIES, GUIDELINES AND
REGULATORY ENACTMENTS IN THE EUROPEAN
UNION AND BALTIC STATES REFERRING TO
BLOCKCHAIN TECHNOLOGY

The content of this chapter of the thesis is set out on 26 pages, which includes
2 figures. The chapter puts forward the thesis: The regulatory enactments in
Baltic States do not regulate blockchain technology activities beyond crypto—
currencies and virtual assets.

The second chapter studies blockchain related policies and regulatory
developments - blockchain technology innovation planning documents, support
measures and relevant regulatory enactments of the European Union and Latvia.

2.1.  Overview of EU innovation, digitalisation and blockchain policies,
guidelines and support measures

As of the date of the research, there are several policy planning documents
and efforts on EU level that aim to support and contribute to digital
transformation, including research and development of a blockchain technology
and its applications.

In 2015 the EU Digital Single Market Strategy was introduced aimed at
improving access to digital goods and services, forming an environment in which
digital networks and services can thrive and increasing the level of digital skills
that are necessary for a comprehensive digital society (4 Digital Single..., 2015).
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It also includes a targeted Blockchain Strategy under its framework. Current
European Commission’s priorities for 2019 — 2024 include a priority titled ‘A
Europe fit for the digital age’ (The European Commission’s..., [n.y.]), which
serves as basis for relevant strategy planning documents and funding measures:

e Digital Europe program with the budget of EUR 7.5 billion in 2021-2027
is aimed at increasing Europe’s digital competitiveness, including through
Digital Innovation Hubs across the EU (Europe Investing in..., [n.y.]).

e Horizon Europe research and innovation program with the budget of EUR
100 billion in 2021 — 2027 is based on three pillars — (1) excellent science,
(2) global challenges and European industrial competitiveness (including
digital, industry and space) and (3) innovative Europe (Horizon Europe
Structure..., [n.y.]).

e Connecting Europe Facility with a budget of EUR 3 billion in 2021-2027
includes support for digital services infrastructures (Connecting Europe
Facility..., [n.y.]).

European Commission (European Blockchain Strategy..., 2021) sees that
blockchain and DLT have the potential to bring improvements to the European
industry and citizens as they enable companies, from start-ups to large
corporates, and administrations to provide decentralised, trusted, transparent and
user-centric digital services leading to new and improved business models,
benefiting society and stimulating sustainable economic growth.

The European Commission has a holistic approach to blockchain
technologies and DLT, which aims at positioning Europe at the forefront of
blockchain innovation and uptake and relies on the following main initiatives to
enable globally inclusive governance, reinforce cooperation and investments in
deploying blockchain/ DLT based applications, support international standard
setting and facilitate dialogue between industry stakeholders and regulators,
notably for a regulatory framework, that builds on the EU acquis - The European
Blockchain Partnership, The International Association for Trusted Blockchain
Applications (INATBA) and the European Blockchain Observatory and Forum
(Proposal for..., 2020).

The European Blockchain Partnership (EBP), created in April 2018, joins at
a political level all EU Member States and members of the European Economic
Area (Norway and Liechtenstein) to promote collaborations on establishment of
a European Blockchain Services Infrastructure (European Countries Join...,
2018).

In 2018, the European Commission launched the European Blockchain
Observatory and Forum, which acts as a stakeholders engagement platform to
accelerate blockchain innovation and adoption, by featuring, knowledge sharing,
community engagement, project mapping, working groups on use cases and the
regulatory framework, production of thematic reports and delivery of training
(European Commission, 2020).
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European Blockchain Services Infrastructure (EBSI) is expected to provide
EU-wide cross-border public services using blockchain technology (What is
EBSI.., [n.y.]). One of the objectives of the initiative is to create a distributed
node system across the EU, while continuing to identify new potential
applications that focus on specific areas, such as automated compliance,
verifiable credentials, self sovereign identity, inter-institutional data exchange,
etc.

EC Digital Innovation and Blockchain (Unit F.3) supports the scaling up of
deep tech start-ups in European ecosystems and mobilising innovators to raise
the level of market ready innovation, manages the Start-up Europe and
Innovation Radar initiatives and improves access to finance for digitisation and
the use of innovation procurement in the Digital Europe and Horizon Europe
framework programs (Digital Innovation..., [n.y.]). The unit is driving policy
action for blockchain-enabled innovation, including work on legal and regulatory
aspects, and managing the European Blockchain Partnership, its deployment of
Digital Services Infrastructures under the Connecting Europe Facility and
running the European Blockchain Observatory and Forum (Digital Innovation...,

[n.y.1).

2.2.  Overview of innovation and digitalization policies in Latvia

At the highest decision-making level, the state policy in the field of
innovation, science and technology development is determined by the Saeima
and the Cabinet of Ministers. In accordance with Cabinet Regulation No. 271 of
23 March 2010 (Protocol No. 15(3)) ‘Regulations of the Ministry of Economics’,
the Ministry of Economics is the leading public administration institution in the
field of economic policy, whose tasks and competence include the development
of innovation development policy and its implementation.
In accordance with the Law on Scientific Activity, the Ministry of Economics
has been designated as the state institution responsible for the development and
implementation of innovation policy.
To summarize, innovation policy in Latvia is included in the following
planning documents:
o Sustainable Development Strategy of Latvia until 2030 (Sustainable
Development Strategy..., 2010)

e National Development Plan of Latvia for 2014-2020 (Latvijas
Nacionalais attistibas..., 2012)

e National Development Plan of Latvia for 2021-2027 (Latvijas
Nacionalais attistibas ..., 2020).

e QGuidelines for Science, Technology Development and Innovation 2014-
2020 (Zinatnes un tehnologijas..., 2013).

e Smart specialization strategy RIS3 (Viedas specializacijas stratégija,
2016).
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e National Digital Transformation Guidelines 2021-2027 (Digitalas
transformdacijas pamatnostadnes..., 2020).

Two out of seven priorities outlined in the Sustainable Development Strategy
of Latvia until 2030 include innovation angle (Sustainable Development
Strategy..., 2010):

Innovative and eco- efficient economy, including mass-creative activity,
innovation, and renewable and safe energy.

Innovative government and public participation, including increase in the
social capital value, e-government and public innovation.

In the National Development Plan of Latvia for 2014-2020 innovation policy
targets have been set to increase public spending on R&D to 1.5% of GDP by
2020 (Latvijas Nacionalais attistibas..., 2012). Nearly EUR 200 million
European Union Structural Funding was available in the 2014-2020
programming period to support companies' efforts to invest in R&D and
innovative projects, which could attract at least an additional EUR 80-100
million in private sector investment in R&D activities. Several programs are
available to support innovation at the Latvian Investment and Development
Agency (LIAA) (‘Innovation Motivation Program’, ‘Support for
Commercialization of Research Results’, etc.). In order to achieve the goal, it is
necessary to increase the efficiency of innovation policy by creating strong
incentives for entrepreneurs to finance innovative activities.

National Development Plan of Latvia for 2021-2027 outlines a direction of
‘Production, Innovation and Exports’ with the objective to support growth and
competitiveness of enterprises, based on the ability to create and sell demanded,
knowledge-intensive products and services on the basis of science, integrating
into increasingly higher value-added global chains, underlining that smart
specialization, innovation, technological development and modernization, as
well as targeted investment in human capital, are the basis for productivity
growth (Latvijas Nacionalais attistibas..., 2020).

The aim of RIS3 is to increase the innovation capacity, to create an innovation
system that promotes and supports technological progress in the economy and
ensures the transformation of the national economy in favour of the production
of higher value-added products and services, which includes information and
communication technologies as a specialization area (Viedas specializacijas
strategija, 2016).

National Digital Transformation Guidelines 2021-2027 aim to define a
unified digital development policy for public administration, national economy
and society, including five lines of action (Digitalas transformacijas
pamatnostadnes..., 2020):

o digital skills and education;

o digital security and reliability;

e availability of telecommunications and computing;

&3



o digital transformation of the national economy (incl. public

administration);

e innovation, ICT industry and ICT science.

Author’s analysis concludes that innovation policy implemented by the
Ministry of Economics is mainly related to business support in the field of
innovation, as well as the implementation and monitoring of projects financed
by the European Structural Funds related to support for innovative activities.
Latvia Investment and Development Agency, which is one of the institutions
under the supervision of the Ministry of Economics, plays an important role in
the implementation of business support innovation programs. In addition, JSC
‘Development financial institution ‘Altum’ provides financing through state aid
financial instruments in areas that the state has identified as important and
supportable and where sufficient funding from credit institutions is not available.
However, as of the date of the research, there is no targeted blockchain policy or
support mechanisms for blockchain innovation and adoption in Latvia.

2.3.  Overview of cryptocurrency and virtual asset regulation in the EU
and Baltic States

In December 2013, the European Banking Authority (EBA) published a
warning on the risks associated with the use of virtual currency, such as Bitcoin,
in various transactions. EBA has indicated that consumer rights are not currently
protected due to the lack of specific rules for transactions using virtual currency
as a means of payment, thus running the risk of losing money (EBA warns
consumers..., 2013). The European Central Bank (2015) has also recognized that
participation in virtual currency schemes (such as Bitcoin and similar
instruments) may expose its users to liquidity, credit, legal and operational risks.

The European Securities Market Authority (2016) published a Discussion
Paper, which addresses potential benefits and risks that DLT could have on
securities markets, especially from a public policy perspective. ESMA was
seeking comments from the industry and, did not express any opinion as such,
related to DLT.

The European Securities and Markets Authority warned investors and
companies involved in ICOs about the high risks associated with investing in
ICOs (ESMA Highlights ICO..., 2017).

The most influence on regulatory treatment of cryptocurrencies and virtual
assets have recommendations of Financial Action Task Force on Money
Laundering (FATF), which develops world standards in the field of combating
money laundering and the financing of terrorism (AML/ CFT), and also assesses
the compliance of national AML/ CFT systems with these standards. FATF is an
inter-governmental body established by the G-7 summit in 1989, currently
counting 39 member countries and regional organisations (including European
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Commission), nine associate members and 23 observer organisations, committed
to implement its recommendations (4bout, [n.y.]).

In 2015, the FATF published its initial recommendations on money
laundering and terrorist financing risk management, related to virtual currency,
in its Guide to the Application of the Risk-Based Approach to Virtual Currencies
(2015 Guide). In 2018, the FATF adopted amendments to the FATF
Recommendations to explicitly clarify that the FATF Recommendations apply
to financial activities using virtual assets. A key amendment to the FATF
Recommendations was the addition of the definitions of ‘virtual assets’ and
‘virtual asset services providers’, which provide exchange services between not
only virtual assets and fiat currencies (as defined in 2015 Guide), but also
exchange between one or more forms of virtual assets.

FATEF’s 2019 Guidelines and Explanatory Note P15 provide more detailed
recommendations on applying a risk-based approach to virtual assets and virtual
asset service providers, including examples of regulatory approaches in a number
of states (Financial Action Task Force, 2019a).

The United States Financial Crimes Enforcement Network (FinCEN) issued
guidance (FinCEN Guidance..., 2019), similar to the FATF (Financial Action
Task Force, 2019b) in many ways. G20 finance ministers and central bank
governors following their meeting in February 2020 issued a final communique
calling on countries to implement cryptocurrency regulation standards in
accordance with the FATF recommendations (G20 Kicks Off-., 2020).

In 2018, the EU Anti-Money Laundering Directive was amended to reduce
the risk of using virtual currency to launder proceeds from crime, which had to
be incorporated into national laws of Member states by January 10, 2020.
According to these changes, ‘virtual currency platforms’ and cryptocurrency
service providers are required to follow the same requirements for identifying
their customers and tracking suspicious transactions as other financial
organizations, including banks (Directive (EU) 2018/843..., 2018). A European
Parliament’s report on crypto assets (2020) states that the fifth EU Anti-Money
Laundering Directive 2018/843 (AMLDS5) no longer complies with the stricter
FATF standards, and to harmonize its approach with the international standards,
the European Parliament recommends expanding the concept of cryptocurrencies
and the list of related regulated companies in the EU.

In 2017, Latvia introduced amendments to the Law on Prevention of Money
Laundering and Terrorist Financing (NILLTFNL) and added the definitions of
‘virtual currency’ and ‘virtual currency service provider’ (Noziedzigi ieglitu
lidzeklu..., 2017). With the mentioned amendments, it stipulates that as of 1 July
2019, virtual currency service providers are subjects of NILLTFNL law, at the
same time stipulating that virtual currency service providers are supervised and
controlled by the State Revenue Service in compliance with the requirements of
this law.
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The review of regulatory enactments and guidelines issued by regulatory
bodies in Baltic States on the topic of crypto-currencies and virtual assets
concluded that all Baltic regulators have issued guidelines requiring examination
of tokens issued through ICOs and, if certain criteria are met, they can be
recognized as financial instruments and fall under the regulation of financial
securities or other laws such as crowd-funding or co-investment laws. ICO
guidelines were published in 2016 in Estonia, 2017 in Lithuania and 2019 in
Latvia, however Latvian Financial and Capital Market Commission published a
warning about ICOs in 2017 mentioning about high risks and potential regulatory
requirements, although no further details were outlined until 2019.

In Latvia, activities with cryptocurrencies and virtual assets do not require a
specialized license, however virtual asset service providers in Latvia must
comply with the legislation on anti-money laundering and prevention of terrorist
financing, the same as in Estonia and Lithuania. In Estonia, cryptocurrencies are
considered as alternative means of payment and such activities require a
specialized license since 2017. In Lithuania, a comprehensive regulation of
cryptocurrencies and virtual assets was introduced in 2019, requiring a
specialized license.

3. ASSESSMENT OF BLOCKCHAIN TECHNOLOGY
ADOPTION WORLDWIDE AND IN BALTIC STATES

The content of this chapter of the thesis is set out on 35 pages, which includes
7 tables and 15 figures. The chapter puts forward the thesis: The level and
scenarios of blockchain technology adoption beyond crypto space differs among
countries depending on the levels of economic and digital competitiveness and
crypto activity.

In the third chapter, blockchain technology innovation and adoption
worldwide and in Baltic States is analysed in various areas of applications and
geographical tendencies and success factors are investigated.

3.1.  Analysis of blockchain technology adoption worldwide

Blockchain solutions are developing at different paces throughout the world.
The most prominent use case of blockchain technology implementation up to
date is cryptocurrencies, associated virtual assets and crypto infrastructure, such
as cryptocurrency exchanges, wallets for virtual asset storage, Bitcoin automatic
teller machines (ATMs), etc.

The total capitalization of cryptocurrencies as at May 2020 is circa USD 255
trillion, with Bitcoin’s market share of 68%, followed by Ethereum (9%), XRP/
Ripple (4%), Tether (4%) and Bitcoin Cash (2%). Whilst Bitcoin’s primary
functions are medium of exchange, store of value and unit of account, which
corresponds to traditional money functions, the majority of other
cryptocurrencies incorporate functions beyond pure monetary constructs, for
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example, serving as decentralized application platforms, allowing anyone to
build own blockchain solutions on their basis. The most popular decentralized
application platform up to date is Ethereum - 87% of public blockchain solutions
being programmed on this platform, followed by Waves (2%), Stellar (2%) and
NEO (1%).

Any blockchain solution, built on decentralized application platform can
attract financing through initial coin offerings (ICOs), which is equivalent to
initial public offerings (IPOs) in financial industry, when companies are publicly
offering their shares. An overall ICO activity decreased considerably in 2019, as
many crypto-projects have failed, investors lost their funds and there was no
formal mechanism developed to weigh any responsibility or liability upon crypto
project promoters. In 2019 the amount of funds that blockchain projects have
raised using traditional investment procedures has already significantly
outstripped financing received at the ICO in comparison to 2018 — ca. 7.5 times
more equity funding in 2019 versus ca. 2 times less in 2018 (The Blockchain
Report..., 2020).

Figure 3 demonstrates that USA is an undisputed leader globally in terms of
crypto activity by all indicators — ICO funds raised (USD 7.3 billion), number of
ICOs (717), number of crypto exchanges (85) and number of Bitcoin ATMs (5.9
thousand). Estonia and Lithuania take the 7% and 11" place by ICO funds raised
globally, whilst Latvia takes only 34% place.
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Fig. 3. Crypto-activity statistics in countries with more than USD 100
million raised in ICOs

Also, Latvia’s crypto-regulatory rank is considerably below the ranks of
Estonia and Lithuania. Lithuania is the leading country among Baltic States
ranking the 4" in the world, followed by Estonia’s 14" rank, whilst Latvia
substantially lags behind with the 81 rank. Since 2013, there has been 27 ICOs
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in Latvia with USD 28 million funds raised in comparison to 298 ICOs and USD
946 million funds raised in Estonia and 29 ICOs and USD 323 million funds
raised in Lithuania. Estonia is also leading by the number of crypto exchanges
(34) in comparison to Latvia (0) and Lithuania (1).

In order to understand if crypto-activity indicators are inter-connected, a
correlation analysis was performed. Based on analysed data on 56 countries,
correlations among four indicators of crypto activity were found significant at
0.01 level (2-tailed). All correlations are positive and above average, which
indicates that dimensions of crypto-activity are developing in parallel and
interconnectedly.

A fairly strong positive relationship was observed between:

e ICO funds raised and number of ICOs (0.828)

e ICO funds raised and number of Bitcoin ATMs (0.866)

e Number of ICOs and number of crypto exchanges (0.870)

A moderate positive relationship was observed between:

e ICO funds raised and number of crypto exchanges (0.754)

e Number of ICOs and number of Bitcoin ATMs (0.623)

e Number of crypto exchanges and Number of Bitcoin ATMs (0.625)

An important factor, which may be linked to crypto-activity, is
cryptocurrency regulation, which differs in each country. Based on data analysed
for 55 countries, where the most of crypto-activity is observed, the only
significant correlation among four analysed indicators of crypto-activity was
found between the number of ICOs and crypto regulation — a positive correlation
0.303 at the 0.05 level (2-tailed) was observed. Although the correlation is weak,
it displays a positive relationship. Therefore, it can be assumed that there are also
other factors that influence crypto-activity. One of such factors may be
blockchain initiatives in public sector as they may serve as a good practice
example to promoters of crypto solutions, enhancing visibility and
demonstrability of blockchain technology use cases and increases overall
awareness about blockchain technology in society.

Based on publicly available information on blockchain initiatives in public
sector, for further analysis each country was marked ‘Yes’ or ‘No’ depending on
whether information on blockchain initiatives in public sector was found by the
author. Such initiatives include proof-of-concept projects, pilot projects and
functioning projects implemented by either public administration or regulatory
bodies. In order to make data visually comparable, indicators ‘Nr of ICOs’ and
‘Crypto regulatory rank’ were converted to fractional rank expressed in
percentage using SPSS function ‘Rank cases’.

As evidenced by the figure 4, countries that show above average ICO activity
also show more blockchain activity in public sector in comparison to countries
showing below average ICO activity — among 28 countries falling in the top half
of the analysed sample 21 countries have also blockchain initiatives in public
sector representing 75% in comparison to only 44% in the bottom half of the
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sample (12 out of 27). The same trend is observed with the relationships between
the top and bottom half of crypto regulation distribution — countries showing
above average crypto regulation show also more activity with blockchain
initiatives in public sector - 70% (21 out of 30) versus 48% (12 out of 25) in
comparison to bottom half.
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Fig. 4. Interconnections among Nr of ICOs, crypto regulation and
blockchain initiatives in public sector

Also, the Quadrant 1 shows considerably higher activity in blockchain
initiatives in public sector in comparison to the Quadrant 3 — 74% (14 out of 19)
versus 31% (5 out of 16), accordingly, evidencing that demonstrability of
blockchain use cases in public sector has positive relationships with development
of crypto-activity and crypto-regulation.

In order to understand relationships between crypto activity and attributes of
knowledge economy, further called as ‘economic competitiveness’, several
indicators were selected for further analysis — GDP per capita displaying overall
economic development, Global Competitiveness Index displaying nation’s
productivity and prosperity, E-government and E-participation indices
displaying overall digitalisation levels.

Based on analysed country data, three indicators of crypto activity have
displayed significant correlations at 0.01 level (2-tailed) with all or some of
competitiveness indicators. Although correlations are fairly weak, they are
positive, which indicates that crypto-activity and competitiveness are positively
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interconnected. For further investigation of interconnections between crypto-
activity and competitiveness, a factor analysis is utilized. KMO and Bartlett’s
Test indicated that the factor analysis useful for further analysis of
data. Proportion of variance in variables that might be caused by underlying
factors is 70.9% and variables are related at 0.01 level of significance. The
principal component analysis method divided the indicators into two components
explaining 84.63% of variance. Rotated component matrix showed two mutually
independent components. All indicators representing crypto-activity are included
in the Component 2, and all indicators representing competitiveness are included
in the Component 1.

As countries are analysed on comparative basis, the factors were transformed
to fractional percentage of rank. Further, the cluster analysis was applied to
visualize distribution of countries depending on interconnections between those
two factors. Case processing summary showed 52 valid observations within the
analysed sample. Agglomeration schedule showed that the largest gap occurred
between stages 49 and 50 indicating a 3-cluster solution. For further analysis, the
sample of countries is visualised on a scatter plot (figure 5).
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Fig. 5. Cluster analysis of global crypto activity and competitiveness

The Cluster 1 indicates countries, which show global leadership in
blockchain technology innovation and adoption, therefore it can be derived that
a balanced combination of above average competitiveness and high crypto
activity indicators may serve as antecedents to blockchain technology adoption.
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Estonia is in the Cluster 1 among the leading countries, whilst Lithuania and
Latvia are included in the Cluster 2, where predominantly developed countries
with below average crypto activity are grouped. Those countries show mixed
blockchain technology innovation and adoption trends with either facilitating or
implementing blockchain solutions beyond crypto space (for example, Lithuania,
UAE, South Korea, Germany) or not developing any solutions at all (for
example, Latvia, Kazakhstan, Portugal). The Cluster 3 predominantly comprises
developing countries with low competitiveness and high crypto-activity
indicators, which also proves a broadly emphasized statement that blockchain
technology, specifically in decentralized finance area, may solve various
problems and challenges that developing countries are facing — starting from
financial inclusion and ending with trust and compliance system establishment,
which institutions and businesses in those countries are not always able to
provide.

Apart from blockchain solutions in crypto space, there are also other areas of
commercial blockchain technology applications, predominantly implemented by
blockchain consortia or corporations, which is evidenced by a number of patent
applications submitted.

Despite an overall ban on activities related to cryptocurrencies in China, it
considerably supersedes other countries by the number of patents filed on the
topic of blockchain — in the period between 2015 and 2018, China has filed 2219
patent applications (Blockchain Patents Unchained..., 2018). The 2" most
active country in terms of blockchain patents filed is the United States with 857
patents, followed by South Korea, Japan and Australia with 232, 144 and 94
patents accordingly. China’s example shows that blockchain technology may be
widely utilized beyond crypto space.

Almost all countries that filed patents also display blockchain developments
in areas outside crypto space — through piloting and implementation of
blockchain initiatives and solutions by either public authorities, corporations or
blockchain collaboration consortiums in the respective countries. The exceptions
are Czech Republic and Belgium.

The analysis of global blockchain activity clearly shows that blockchain
technology solutions are increasingly being developed around the globe and
different countries are taking various directions, however there is certainly one
common trend — all countries, which show leadership have also put efforts in the
exploration of the technology.

3.2.  Analysis of blockchain technology adoption beyond crypto space in
the Baltic States

In Latvia, the Ministry of Finance and the Ministry of Economics have issued
informative reports in 2018, 2019 and 2020, accordingly, and a national working
group has been established under the Ministry of Economics investigating
blockchain technology’s use cases in public administration and the private sector,
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resulting in the potential pilot project to be implemented by 2021 in cooperation
with the Ministry of Finance and State Revenue Service (SRS). Although the
Ministry of Finance has highlighted in its report the necessity to obtain a
consistent vision and a national strategy on blockchain technology, and develop
a specialized framework, no such vision, national strategy or framework has yet
been developed as at the date of this research.

The Ministry of Economics of the Republic of Latvia recognizes a potential
of blockchain technologies in public and private sectors and participates within
the European Blockchain Partnership working group and European Blockchain
Services Infrastructure initiatives. There are two potential blockchain pilot
projects identified in public sector in Latvia, however none of them has yet
reached the implementation stage. In 2019, a hackathon was organized by the
Ministry of Economics for the potential pilot project with a State Revenue
Service, which would allow for real-time transfer of trade data to the SRS and is
expected to reach a piloting phase by 2021.

There are no targeted blockchain support programmes or initiatives in Latvia,
however support is available within general start-up programmes from
acceleration and risk capital funds. In addition, various events on blockchain
topics take place occasionally. At least two globally recognized blockchain start-
ups have emerged in Latvia, which indicates the ability of Latvian technology
developers to create feasible and globally competitive blockchain solutions.

In author’s view, the reason for low political developments and the lack of
definitive government support measures in Latvia are due to (a) the lack of
skillset of employees at ministries and its subordinated institutions related to
blockchain technology practicalities, (b) the scattered view on blockchain
technology individual applications instead of development of a strategic vision
in the framework of country’s overall digital transformation, (c) the lack of
initiative from government institutions to consult with blockchain experts and/
or to delegate a preparation of a comprehensive study to professional service
providers and (d) the lack of initiative from Latvian Blockchain Association to
engage in consultation processes.

In 2018, the Bank of Lithuania introduced Phase I of an LBChain Sandbox
(LBchain..., 2020) with an ambition to create environment for start-ups to
develop and test blockchain solutions in fintech area, where Bank of Lithuania
acts as an accelerator, which creates a technological framework for building
blockchain solutions. On 26 May 2020, the LBChain completed its third and final
stage of work. Among the presented projects, a blockchain-based regulatory
reporting solution, a blockchain platform for issuing green bonds and a
blockchain-based digital bank were proposed. At all three stages, the sandbox
project allowed 11 fintech companies from eight countries to conduct
blockchain-related research in a controlled regulatory environment. The Bank of
Lithuania plans to launch LBChain in the fourth quarter of 2020, as well as
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complete commercial purchases with the fintech and service providers that are
currently participating in the LBChain project.

At the final meeting, An LBChain project manager Andrius Adamonis (2020)
said the bank plans to go beyond LBChain and develop the Lithuania Chain
(LTChain) blockchain platform for deployment outside the financial services
sector (Adamonis, 2020). As part of LTChain, the bank will collaborate with
other government agencies and attract start-ups from non-financial sectors,
including energy, healthcare and transport.

After the cyber-attack on its government databases in 2007, Estonia has
developed a cyber-security strategy and worked out so-called Keyless Signature
Infrastructure (KSI), a cryptographic algorithm, developed by a technology
development company Guardtime, which was subsequently integrated with
blockchain technology and applied in a number of Estonian e-government
services (Security and Safety..., [n.y.]). Blockchain technology is deployed in
Estonia’s e-government systems since 2012 and is currently implemented in six
government registries: Healthcare registry, Property registry, Business registry,
Succession registry, Digital Court System, State Gazette (PwC, 2019b).

The registries use a blockchain based timing, which adds an extra layer of
security to the system. It also supports blockchain technology to make the X-
Road more secure. For the Center of Registers and Information Systems (RIK),
which provides the innovative environment for integrated e-services in Estonia,
the main value of blockchain is the ability to regularly and quickly check large
amounts of data and to ensure that there have been no malicious changes to the
data. As a result, the work of national registers becomes faster and more
efficient as there is no intermediary in the transactions. The RIK, which currently
acts as an intermediary, can redirect its resources and the system controls itself.

The analysis concludes that despite overall supportive position of the
Ministry of Economics of the Republic of Latvia regarding potential blockchain
technology applications, activities of public administration and regulatory bodies
towards blockchain solution development in public sector substantially lag
behind in comparison to Estonia and Lithuania, where certain blockchain
solutions in public sector have already passed through the piloting phase and
reached implementation phase, for example, e-Health and e-Law registries in
Estonia and LBChain project in Lithuania.

Overall, Estonia demonstrates leadership in the majority of regional
competitiveness indicators among Baltic States (R&D expenditure, public
expenditure on tertiary education, EGDI, EPI, DESI indices, GDP per capita),
which is supported by its leading position in blockchain adoption not only in
Baltic States, but also worldwide. In contrast, Latvia substantially lags behind
Estonia and Lithuania in all analysed indicators, which is weakened by the lack
of specific actions and support measures from the government for blockchain
innovation and adoption. Hence, experience of Estonia in blockchain adoption in
e-government area and experience of Lithuania in blockchain adoption in fintech
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area can serve as basis for Latvian political leaders to formulate similar opinions
and initiate similar actions for blockchain adoption in Latvia.

4. ANALYSIS OF OPPORTUNITIES TO FACILITATE
BLOCKCHAIN TECHNOLOGY ADOPTION IN THE
ECONOMY OF LATVIA

The content of this chapter of the thesis is set out on 35 pages, which include
4 tables and 18 figures. The chapter puts forward the theses: 1) Analysis of the
innovation diffusion and technology adoption models, as well as research on
global blockchain activity and adoption factors allows illustrating a framework
for blockchain technology adoption in the national economy. 2) In Latvia,
blockchain technology adoption is the lowest in the Baltic States region; it is
possible to facilitate it by undertaking targeted support actions for strengthening
significant blockchain adoption factors, using international experience.

In the fourth chapter, blockchain technology adoption factors and scenarios
are determined based on international experience and international expert survey
involving 82 respondents from 30 countries; blockchain adoption factors and
scenarios in the economy of Latvia are assessed through AHP analysis based on
expert opinions of seven renowned national experts; and recommendations for
facilitating blockchain technology adoption in Latvia are developed.

4.1.  Analysis of blockchain adoption factors and scenarios

In the Chapter 1, various frameworks for technology and innovation adoption
were discussed. It was concluded that TOE, DOI, TAM and PIMT frameworks
are relevant for studying factors driving blockchain technology adoption.
Author’s review of blockchain adoption factor analyses presented by various
researchers, without limiting it to a specific context, helped to identify four
groups of factors, namely technological, organizational, institutional, market and
define factors which fit into each factor group.

Based on the factor grouping defined by the author, international blockchain
experts were asked to assess the significance of factors for blockchain technology
adoption process within each factor group on a scale from ‘very low’ to ‘very
high’ and add any other factor or comment on what they consider important.
Selected blockchain experts belong to international community of blockchain
practitioners and have experience in blockchain innovation, implementation and
advice to businesses and governments. The purpose of the survey was to gain
global view and suggestions on blockchain adoption scenarios and factors
influencing blockchain technology adoption that are further utilized to define the
matrix of analytical hierarchy process for assessment of possible blockchain
technology adoption scenarios within the economy of Latvia. The survey took
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place between 29th of April and 5th of May and collected 82 responses from 30
countries.

For further analysis, the author has estimated each factor’s significance by
calculating weighted average percentages from all expert assessments by
applying a 0% to 100% scale. The threshold for factor selection for analytical
hierarchy process was set at 70%, indicating the importance of the factor for
further assessment by national expert group.

In the Technological factor group the most important factors included Data
security (84%), Perceived benefits (82%), Ease of use (74%), Maturity (71%)
and Architecture (70%).

In the Organizational factor group, the most important factors included Top
management support (85%), Innovativeness (76%), Business model readiness
(75%), financial resources (72%) and Employees with IT knowledge (72%).

In the Market factor group the most important factors included Critical user
mass (75%), Existing use cases (74%), Market dynamics (72%) and Industry
pressure (72%).

In the Institutional factor group, the most important factors included
Innovation system (85%), Regulatory environment (82%) and Governance
framework (75%).

International blockchain experts were also asked to assess stakeholder
influence on blockchain adoption. Banks and financial institutions were assessed
by international experts as the most influential stakeholder group (72%).

Banks and financial services 70%
Industry pioneers 69%

s Technology developers 65%

% Governments and regulators 60%

S Leaders 60%

< Venture capitalists 57%

& Academia 56%

End users 52%
NGOs 40%
0% 20% 40% 60% 80%

EXxpert assessment
Source: author’s construction based on international blockchain expert survey results

Fig. 6. Expert assessment of stakeholder influence on blockchain
technology innovation and adoption, globally

For definition of blockchain technology adoption scenarios in the national
economy the author has relied on the types of blockchain solutions summarized
in the Chapter 3, attributed them to relevant stakeholders, who take the lead in
promoting each solution type, based on international experience overview, and
validated proposed scenarios by surveying blockchain experts worldwide, which
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serves as a basis for definition of blockchain technology adoption scenarios in
the economy of Latvia. Four scenarios are summarized below.
1. Initiative of technology developers - includes blockchain solutions in

such domains as decentralized payments, crypto/token economy, digital identity,
etc., promoted independently by technology developers or in partnerships with
other organisations. Definitions used:

Technology developers involve both companies that develop and offer

digital services/ products/ infrastructures/ tools or rely on them as their

primary revenue source and communities of programmers, who develop
and/ or contribute to open source code depositories.

Decentralized payments are mediated through cryptocurrencies and rely

on associated digital blockchain based infrastructure, which therefore

excludes third party authorisations and enables peer-to-peer transfer of
funds without the involvement of financial intermediaries.

e Cryptocurrency examples are Bitcoin, Litecoin, Ethereum, Dash,
Tezos, etc. Cryptocurrency infrastructure includes cryptocurrency
ATMs, crypto-currency exchanges and digital wallets, although this
infrastructure is not based on blockchain technology per se.

e Globitex — a cryptocurrency exchange platform founded in Latvia
with offices in Riga, Vilnius and London (4bout Globitex, [n.y.]). Its
subsidiary Nexpay, UAB, holds a licence of electronic payment
institution from the Lithuanian Central Bank (4bout Globitex, [n.y.]).

Crypto/token economy relies on a cryptocurrency-based incentive
system that stimulates the behaviour of participants in open access
blockchain based projects. These projects are typically built on public
blockchain platforms, such as Ethereum, Polkadot, Cosmos, and
commonly raise funds through initial currency offers (ICO) or initial
exchange offers (IEO). Examples:

e Monetha — a solution developed in Lithuania in 2017 to integrate
blockchain-based reputation services into e-commerce transactions
and business processes (Monetha, ICO that..., 2019).

e HashRush — a real-time strategy game founded in Latvia in 2018,
which allows players to compete with each other for cryptocurrency
and other virtual rewards (Hash Rush, [n.y.]).

Digital identity provides tools for online user authentication and
verification, enabling users to securely manage their personal data, e.g.
confirming their identity and ensuring compliance with the conditions for
the use of online services. In comparison to traditional online
authentication solutions (e.g. Internet banking), blockchain based digital
identity solutions provide enhanced user control over their personal data,
as data are not saved in centralised databases and are transmitted in an
encrypted form. Examples:
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o Notakey — a solution developed in Latvia in 2016 for customer due
diligence (KYC) in the digital environment, which was in line with
the recommendations developed by the Financial Action Task Force
(FATF) in the areas of prevention of money laundering and terrorist
financing (AML/CFT) (Notakey Announces..., [n.y.]).

2. Initiative of industry pioneers/ consortia - includes blockchain solutions

for supply chain traceability, self-enforcing contracts, etc., implemented through
individual initiatives or initiatives promoted by industry consortia. Definitions

used:

Industry pioneers are defined as enterprises that develop innovative
solutions and introduce innovations in business models in sectors of their
core operations such as logistics, banking, agriculture, manufacturing,
mining, wholesale, etc.

Industry consortia are associations of two or more persons, companies,

organisations or public institutions (or any combination thereof) whose

purpose is to participate in cooperative activities or pool their resources
in order to develop a common project. Examples of international
blockchain consortia:

e BIiTA (Blockchain in Transport Alliance) brings together stakeholders
interested in the supply chain solutions in the logistics/ transport
industry - UPS, Fedex, P&G, Whirlpool, BASF, Schneider, etc.
(Blockchain in Transport Alliance, [n.y.]).

e MOBI (Mobility Open Blockchain Initiative) consortium aims to
create and promote smart mobility blockchain initiatives and brings
together auto industry actors - BMW, Ford, General Motors, Renault,
etc. (Mobility Open Blockchain Initiative, [n.y.]).

e CBC (Construction Blockchain Consortium) brings together actors in
the construction industry — CBRE, AIG, Siemens, Canary Wharf
Group, etc. for knowledge transfer, R&D and education & training
related to Dblockchain technology (Construction Blockchain
Consortium, [n.y.]).

e ABCD initiative in agriculture industry to optimize and digitize
international grain trades promoted by the world’s largest agribusiness
companies - Archer Daniels Midland Co, Bunge Ltd, Cargill Inc. and
Louis Dreyfus Co (4BCD Quartet..., 2018).

Supply chain traceability solutions ensure procurement transparency,

product origin verifications, improvement of logistics processes, which

may be enhanced through integrations with the Internet-of-Things sensor
technologies. Examples:

e Walmart food security solution developed by the US supermarket
chain “Walmart’ in 2016 for quality control of goods and traceability
of the delivery process from farm to supermarket in real-time mode
(How Walmart Brought..., [n.y.]).
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Maersk’s and IBM’s pilot blockchain solution developed in 2018
in collaboration with 94 participants, including global freight
forwarder CEVA Logistics, Pacific International Lines and a network
of 20 port and terminal operators, minimized cargo transportation
documentation errors and reduced cargo delivery time by 40%
(Maersk and IBM...., 2018).

Self-enforcing contracts rely on smart contracts that facilitate automatic
enforcement of contractual clauses between counterparties through
blockchain and may also trigger automatic payments if certain contractual
clauses are enforced.

AXA has piloted a self-enforcing flight delay insurance through the
Fizzy platform, which records each purchase on a blockchain,
monitors flight delays in relevant databases and, as soon as the delay
is registered, a compensation is enforced automatically (4XA4 turns
to..., 2017).

3. Initiative of banks/ financial services industry includes development of

blockchain solutions in fintech and AML/CFT/KYC compliance areas, etc.
through participation in international consortia or by implementing own
initiatives. Definitions used:

Fintech solutions reinvent traditional financial services through
application of various technologies, including blockchain. They aim to
improve back-office and front-offcie processes associated with financial
services - from payments to securitites clearing and settlement. Examples:

Voltron —a pilot blockchain based solution developed in 2018 in trade
finance area, which included the issuance of a letter of credit and
automated payments made between HSBC and ING banks for the sale
of soybean purchase/sale transaction from Argentina to Malaysia
between two Cargill subsidiaries and resulted in reduction in
execution time of the transaction from 5-10 to one day (HSBC, ING
and..., 2018).

Komgo — in 2019, Rabobank implemented a trade finance transaction
in the newly created product trading ecosystem, supported by 15
leading banks in trade finance transactions (ABN-AMRO, BNP
Paribas, Credit Agricole, Citi, Gunvor, ING, Koch Supply & Trading,
Macquarie, Mercuria, MUFG Bank, Natixis, Rabobank, SGS, Shell,
Societe Generale) resulting in reduction in transaction execution time
from 10 days to one hour (Catalyzing the Global..., [n.y.]).

Ripple — a real-time settlement solution developed in 2012 for
international money transfers and currency exchange transactions
used by 300 + financial services providers worldwide (e.g. American
Express, MoneyGram, Santander, etc.) to reduce transaction
processing time and commissions and to provide a settlement
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infrastructure in regions where traditional financial services are not
available (Frequently Asked..., 2020).

e LINQ — a solution developed in 2015 by Nasdaq Stock Exchange, in
cooperation with the Chain.com for trading shares via blockchain,
which reduces administrative burdens, costs and fraud risks (Nasdag
Ling Enables..., 2015).

e Digital Asset — a DLT-based solution developed by Australian
Securities Exchange in 2016 used for securities after-sales services to
expedite the clearing process and mitigate settlement risk (4SX Selects
Digital..., 2016).

e Sygnum Bank — a virtual asset bank with a bank license in
Switzerland offers services for transactions with virtual assets, one of
which is the use of Swiss franc virtual representation in the crypto
ecosystem, as well as standard financial services such as the issuance
of credits against pledge of digital assets, digital asset management,
brokerage, e-commerce etc (Sygnum Bank Launches..., 2020).

o KYC/AML/CFT compliance procedure implementation through
blockchain based self-sovereingn identities and smart contracts ensure
more transparent and prompt client on-boarding process and automated
compliance with regulatory reporting obligations in the fields of anti
money laundering and prevention of terrorist financing. Examples:

e KYC Utility — a blockchain-based solution developed by R3
consortium in cooperation with 39 banks for the exchange of KYC
data between financial service providers, which not only speeds up the
customer due diligence process, but also helps to reduce
administrative burden and regulatory reporting costs (R3 and 39
Firms..., 2018).

e | BChain - a sandbox solution of the Central Bank of Lithuania,
which is intended for testing and adapting blockchain solutions
developed by fintech companies to the requirements of financial
sector regulatory enactments, including KYC/ AML/ CFT (LBChain,
2020).

e Financial industry consortium R3 CEV combines more than 70 leading
financial services providers (e.g. Credit Suisse, HSBC, BMO Financial
Group, Natixis, Royal Bank of Scotland, TD Bank, UBS, UniCredit,
Wells Fargo, etc.) with the aim of developing blockchain solutions in the
financial services industry (Major global banks..., 2017).

4. Initiative of state/ regulatory bodies - covers blockchain based e-
government and e-participation solutions, such as more effective provision of
public services, more effective regulatory monitoring, or enhancing public
administration transparency. Definitions used:

e E-government solutions reduce costs, time and administrative burden,

and in blockchain based implementations automate information exchange
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between public administration bodies and society, provide transparency
on data modifications and access through public registries, therefore
improving administrative functions of public administration. Examples:

Exonum - a solution used by the National Public Records Agency of
Georgia for real estate transactions and their automated entry into the
Land Registry (Improving the Security..., [n.y]).

Blockecerts - a solution used by the Maltese Ministry of Education and
Employment for issuing and verifying qualifications in the digital
environment (Press Release by..., 2019).

Chromaway - a solution used by the Swedish Land Register for real
estate transactions and their automatic entry into the Land Registry
(The Land Registry..., 2017).

Shenzhen Speed - a solution for automated invoicing used by the
Shenzhen Tax Office since 2019, which not only saves time and
money for companies and significantly reduces the possibility of using
false invoices, but also improves the process of monitoring corporate
tax deductions and payments, which has already completed
transactions worth close to USD 1 billion (China’s Shenzhen
District..., 2020).

E-health - a solution used by the Estonian Center for Health and
Welfare Information Systems for accessing and managing personal
data of citizens’ health care, which integrates data from several IT
systems and medical institutions (Blockchain Startup to..., 2016). The
solution uses Guardtime’s KSI (Keyless Signature Infrastructure)
encryption tool, which is also used in other Estonian national IT
systems to ensure data integrity and transparency, as well as NATO’s
Joint Cyber Defence Centre of Excellence, the US Department of
Defence and Pentagon’s main arms supplier Lockheed Martin
(Blockchain Startup to..., 2016).

e E-participation solutions generally enhance participation of society in
political and social engagement processes, facilitated by the use of various
digital tools, and in the case of blockchain based solutions, ensure
enhanced trust to public authorities, since blockchain based algorithms
are no longer solely controlled by the government. Examples:

uPort - a solution used by the city of Zug for verifying and managing
the digital identity of the population, which will give the population
of Zug in the future access to various e-participation and e-
government services such as opinion polls, use of public bicycles, tax
filing and possibly electronic elections in the future (Swiss City of
Zug..., 2018).

It is important to note, that scenarios are non-exclusive, can be developed
simultaneously and can either contribute to development of one another or
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develop independently as it is also evidenced by the experience of neighbouring
countries — Estonia and Lithuania.

4.2.  Assessment of factors and scenarios for blockchain technology
adoption in the economy of Latvia

Based on the selected factors and identified scenarios, blockchain technology
adoption scenarios in Latvia are further evaluated by selected national blockchain
experts using Hierarchy Analysis Method (AHP), developed by T. Saaty (1980).
The figure 7 outlines the AHP matrix, which is further used for surveying local
experts in Latvia.

Assessment of blockchain technology adoption in Latvia |
|

Technological factors| |Organizational factors| |Market factors| [Institutional factors|

Perceived | [Employees with Market | | Innovation
benefits ICT skills | demand system
Ease of use | | Financial Tndustry || Regulatory
resources - pressure environment
— Architecture | Top management
support — Use cases
| | Data
security —|Innovativeness| —| Critical massl
Technolqglcal Business model
maturity .
readiness
v v y v
Scenario 1 Scenario 2 Scenario 3 Scenario 4
Initiative of Initiative of Initiative of banks/ | JInitiative of state/
technology industry pioneers/ financial services regulatory bodies
developers consortia industry

Source: author’s construction

Fig. 7. AHP hierarchy matrix for assessment of blockchain technology adoption

The evaluation of the defined factors and scenarios was performed by seven
professional experts with expertise and/ or experience in blockchain technology
(table 1). They have experience in either development of blockchain solutions or
evaluation of blockchain technology applicability to activities of their
represented organisations and, in case of Ministry of Economics and European
Commission, its broader impacts on private and public sectors.
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Table 1

Characteristics of experts involved in AHP analysis

Code | Represented organisation | Spatial level of activity
A Financial Capital Markets | Licensing and oversight of financial services
Commission providers
B Bank of Latvia Oversight of payment systems and payment
instruments in Latvia
C Latvia Internet Association Latvian digital space development and e-
commerce support
D Ministry of Economics of the | National innovation policy development and
Republic of Latvia implementation
E European Commission European  Union  blockchain  policy
development and implementation
F Blockvis Blockchain technology development
G SIA Murins§ Start-up Blockchain  project development and
promotion

Source: author’s construction based on AHP analysis

An AHP assessment process involved pairwise comparisons of factor and
factor group significance and pairwise comparisons of each factor contribution
to each pre-defined scenario (the questionnaire comprised of 22 pairwise
comparison matrices). The ratings for pairwise comparison are based on the
distribution and explanation of the Saaty’s (1980) fundamental scale for pairwise
comparisons with ratings from 1 to 9.

The developed blockchain adoption factor groups, factors and scenarios were
introduced to the invited experts, who, based on their experience, filled in the
hierarchy analysis matrices. In the next step, the author summarized expert
evaluations and calculated the average priority vector coordinates, as well as
determined the minimum and maximum evaluations.

The figure 8 demonstrates that technological factor influence on blockchain
adoption in Latvia has the lowest expert assessment (0.16), whilst institutional
factor influence has the highest expert assessment (0.43).
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Fig. 8. Expert rating for comparison of factor group significance influencing
blockchain technology adoption in Latvia

Several experts have commented that blockchain’s technological benefits are
broadly clear to various stakeholders in Latvia, and various technological
implementations are widely available, therefore technological factors gradually
become of a lesser importance in blockchain adoption decision-making process.
Some of the experts have noted that institutional factors become increasingly
significant in a decision-making process to adopt blockchain technology,
specifically, it is critically important that various blockchain specific issues are
present in political agenda and addressed in a regulatory framework.

The figure 9 demonstrates that more than 50% of blockchain technology
adoption in Latvia are facilitated through four factors. The two factors, which
have received the highest average expert assessment - ‘Regulatory environment’
(0.20) and ‘Innovation system’ (0.16) - are within the group ‘Institutional
factors’. The following two factors substantially lag behind the first two factors
— ‘Market dynamics’ (0.08) and ‘Governance’ (0.07).
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Fig. 9. Expert evaluation of the significance of factors for blockchain technology
adoption in Latvia

‘Regulatory environment’, ‘Innovative system’ and ‘Governance’ factors all
belong to institutional factor group and can be strengthened through actions of
public authorities in a form of public policy and blockchain technology
applications in public digital initiatives, therefore, the role of government takes
a central role to facilitate blockchain technology adoption in Latvia. The same
finding is also evidenced by the course of actions taken by other countries with
strong blockchain ecosystems and concentration of blockchain projects being
developed in various sectors of economy.

The figure 10 demonstrates that the ‘Technology developers initiative’ (0.38)
has received the highest average expert assessment, whilst other scenarios -
‘Initiative of industry pioneers/ consortia’ (0.21), Initiative of bank/ financial
services industry’ (0.21) and ‘Initiative of state/ regulatory authorities’ (0.20) —
have received similar average expert assessments, that are twice lower than the
Technology developers initiative’. Such assessments indicate twice slower but
simultaneous adoption paths within these scenarios.
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Fig. 10. Aggregated expert opinion on blockchain technology adoption scenarios in
Latvia

Five out of seven experts have attributed the highest scores to the
‘Technology developer initiative’ scenario versus other scenarios. The
blockchain entrepreneur has attributed the highest expert assessment (0.70) to
the ‘Initiative of technology developers’, whilst, the FCMC representative has
attributed the lowest assessment (0.17). Such dispersion in opinions displays the
need of a multi-stakeholder engagement to facilitate the dialogue and cooperation
in the domain of decentralized finance applications, which is the most common
type of initiatives promoted by technology developers.

Overall, the experts attribute higher assessments to either familiar scenarios
or scenarios that may be introduced by their represented institutions. For
instance, the representative of a Ministry of Economics has attributed the 2™
highest assessment to the ‘Initiative of state/ regulatory authorities’ (0.34) as the
Ministry of Economics together with a Ministry of Finance are currently engaged
in the concept development for a blockchain based solution to combat shadow
economy. The FCMC representative has attributed the highest assessment to the
‘Initiative of bank/ financial services industry’ (0.33) as FCMC knows that one
of the banks already experiments with blockchain based solutions.

The representative from the European Commission has attributed the highest
assessment to the ‘Initiative of industry pioneers/ consortia initiative’ (0.40). The
expert has noted that blockchain has potential to provide the greatest impact on
the financial services industry, however blockchain adoption is not limited to
financial services industry and will span across other industries.

The lowest individual expert assessments among all expert assessments have
been attributed by a blockchain entrepreneur to the ‘Initiative of a state/
regulatory authorities’ (0.03) and the ‘Initiative of industry pioneers/ consortia’
(0.07). The expert has noted that public authorities and industry representatives
have displayed the lack of action during the blockchain experimentation boom
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during 2017-2018, hence he does not see any reasons that may change the
behaviour of public authorities and industry representatives beyond financial
services at this moment. The highest individual expert assessment has been also
attributed by a blockchain entrepreneur to the ‘Initiative of technology
developers’ (0.70). The expert has stressed that decentralized finance solutions
will likely develop the most actively by technology developers. He has stressed
that solutions brought by technology developers and targeted at developing
countries (e.g. countries in Africa, Asia, South America) will likely gain the most
momentum in the nearest future, due to problems with governance and
transparency issues, amplified by the economic consequences brought by Covid-
19. According to him, the biggest value added of decentralized finance solutions
in developing countries is their ability to provide payment infrastructures for
unbanked population, which may be more resilient than local currencies, that are
periodically exposed to substantial devaluations.

4.3.  Recommendations to facilitate blockchain technology adoption in
the economy of Latvia

The research of global blockchain activity in the Chapter 3 displays that
blockchain adoption level is higher in countries with higher crypto activity and
crypto-regulation rank and existence of blockchain solutions in public sector.
The institutional environment was also found by the interviewed experts as the
most significant factor group for blockchain technology adoption with 43%
share. Therefore, strengthening such institutional factors as ‘Regulatory
environment’, ‘Innovation system’ and ‘Governance’ is possible through
coordinated actions in the context of national digital transformation. The research
results indicate that foreseen blockchain pilot project promoted by the Ministry
of Economics of the Republic of Latvia can contribute to building up general
knowledge on applicability of blockchain solutions in the economy of Latvia,
however more pilot projects in e-government sector and activities aimed at
strengthening institutional frameworks for blockchain technology adoption
would accelerate the process of acknowledging government’s role within the
institutional environment. In particular, with rapid technological advancements
in the global landscape, it is necessary to formulate a clear government’s position
and retain focus in further policy actions and support measures. In addition,
successful introduction of blockchain technology also requires informing the
public and potential promoters about its technological benefits and practical
applications.

At the moment of this research, Latvian National Digital Transformation
Guidelines 2021-2027 (Digitalas transformacijas pamatnostadnes..., 2020) are
undergoing public consultation process coordinated by the Ministry of
Environmental Protection and Regional Development of the Republic of Latvia.
In author’s opinion, it is important to realize that the inclusion of blockchain
technology within the priority directions of national digital transformation is
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prerequisite for meeting Ministry’s ambition for Latvia to become a country
actively involved in building the world's common knowledge and in the
advancement of technological development.

The first draft of the National Digital Transformation Guidelines 2021-2027
superficially referred to blockchain technology only within two priority
directions — Development of digital financial assets and Digital skills in
healthcare (Digitalas transformacijas pamatnostadnes..., 2020), which is clearly
not enough for becoming a globally competitive digital nation. In line with the
European Commission's Digital Europe vision blockchain technology potential
can facilitate several other priority directions of Digital Transformation in Latvia,
such as Service and Systems Creation, Digital Security Policy, Electronic
Identity and Trust Services, Social well-being and health of society, Fully
digitised and data-driven core public administration, Human resources —
competence centres and skills, Information systems, Promotion of digitisation
of commercial activities and involving more precise actions in Development of
digital financial assets direction. An author has presented to the Ministry an
integrated digital transformation vision, which is visualized in a figure 11.
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Smart blockchain layer

Source: author’s construction

Fig. 11. Integrated national digital transformation vision

An integrated digital transformation vision relies on a smart blockchain layer,
which is interlinked with file storages, self sovereign identity and digital euro via
smart contracts. In the presented concept a combination of a smart blockchain
layer with governmental file storages/ registries can make G2G, G2B and G2C
interactions more efficient, transparent and secure, whilst a combination of a
smart blockchain layer with self sovereign identity can ensure B2G, C2G, B2B,
C2B, B2C transactions. In addition, as soon as a digital euro is introduced, a
variety of economic models can be developed utilizing the presented
technological base creating synergies and economies of scale. Moreover, an
author has suggested and presented to the Ministry a number of proposals, which
are summarized below.

Service and Systems Creation. The Guidelines state that the ICT sector has
a horizontal impact on other sectors of the economy and, consequently, there is
a clear need to ensure the professionalism and skills of all parties involved in the
development of services and systems. In author’s view, as blockchain technology
has a particularly strong potential to transform the economy, it requires
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strengthening skills of specialists employed in public administration in the use of
blockchain technology in the piloting, development and implementation of
blockchain based solutions.

Cybersecurity policy. The Guidelines provide for the improvement of the
resilience of public administrations to cyber-threats in line with new
technological opportunities and encourage cooperation between public
administrations and the private sector. In author’s view, blockchain can be used
in all cybersecurity directions - from tracking access controls to preventing
erasure of information, which is more complicated in the case of conventional
databases.

Electronic identity and trust services. The Guidelines encourage use of
qualified electronic identification tools and trust services. In this context, author
sees that blockchain technology allows creation of new electronic identity
frameworks based on the concept self-sovereign identity. In the system of
decentralised identity, a major role is attributable to the authorised credentials.
They are inherently digital versions of physical credentials, such as passports or
driving licences, albeit with additional characteristics provided by their digital
nature. Decentralised identity and authorised credentials have many advantages.
Not only they provide for enhanced user control over personal digital identity,
but also make it much easier to use.

Social well-being and health of society. The Guidelines stress that data
storages can now only be available at selected workstations due to obsolete
technical architectures, although it would be more appropriate to use data
repositories to which access would be organised through sectoral and national
data-mixers. Author sees that blockchain technology can facilitate data
compatibility between different local and national systems. As an example, the
Organisation for Economic Cooperation and Development (2019a) proposes the
use of a blockchain layer to ensure data integrity and manage access to data by
connecting it to data repositories, thereby creating a ‘bridge’ between data
repositories.

Fully digitised and data-driven public administration. The Guidelines see
the need to perform a targeted transition to fully digitized public administration
processes, information circulation and inter-institutional cooperation through the
use of modern digital technologies. In this regards, an author highlights the
European Commission’s opinion that a new national digital governance
paradigm should focus on providing innovative and user-oriented public services
applying an agile approach, which requires consideration and application of
modern digital technologies such as blockchain to prevent duplication of
processes.

Human resources — competence centres and skills. The Guidelines
encourage transition to services of community-based shared service providers
and consolidation of resources in specialised competence centres allowing for
transparent cooperation with the private sector, in particular in the approbation
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of modern digital technologies. Aggregated expert opinion indicates that
development of blockchain innovation and governance systems are prerequisite
for blockchain technology adoption in Latvia. Therefore, in author’s view,
competence centres need to develop and strengthen specialized competences in
innovation, approbation and adoption of blockchain technologies, ensuring
interaction and cooperation between various stakeholders.

Information Systems (IS). The Guidelines aim at application of sustainable
and environmentally friendly IS architecture in public administration.
Technological sustainability to great extent involved compatibility of national IS
with EU and global IS, therefore, in author’s view, it is necessary to follow
modern technology based IS development initiatives and participate in relevant
working groups, such as EBSI. Guidelines also indicate that open-code solutions
with the appropriate technical support are preferred. Since blockchains in
majority are open-code solutions, the author sees that blockchain applications in
national IS can reduce potential costs and increase operational efficiency. The
need to strengthen blockchain technology governance in Latvia is also
emphasized by the aggregated expert opinion.

Promoting digitisation of commercial activities. The Guidelines indicate
the need to develop cooperation between state and local authorities,
entrepreneurs and non-governmental organisations and the creation and support
of the innovation ecosystem. An aggregated expert opinion suggests the need to
strengthen the innovation ecosystem for blockchain technologies and to develop
a market for blockchain-based solutions in Latvia. Therefore, in author’s view,
it is necessary to implement specific targeted and mutually interconnected
activities for design, piloting and adoption of blockchain technologies in Latvia.

Development of digital financial assets. The Guidelines express support for
development of digital financial assets. Aggregated expert opinion indicates that
the regulatory environment and clarity are imperative to facilitate blockchain
technology adoption in Latvia. As indicated by the analysis of blockchain
adoption in Baltic States, performed in the Chapter 3, Latvia considerably lags
behind Estonia and Lithuania in the field of virtual assets, as both countries
already have introduced licensing and supervisory regimes for virtual asset
service providers, however in Latvia activities of virtual assets service providers
are not formally licensed. Therefore, appropriate licensing regime for virtual
asset service providers is critical for strengthening Latvia's competitiveness in
the field of virtual assets in Baltic and European regions. The guidelines also
outline the need for development of a KYC (know your customer) tool, which
would enable businesses to share customer due diligence data. In this context,
in author’s view, blockchain technology is capable of reducing customer data
asymmetry and data duplication, thereby contributing to the fight against
financial crime, while at the same time ensuring secure exchange of personal data
in accordance with the General Data Protection Regulation 2016/679.
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The author considers that national digital transformation guidelines should
serve as a foundation for blockchain technology adoption in Latvia, which will
not only enhance Latvia’s digital competitiveness, but also significantly
accelerate country’s digital transformation and integration with modern
international information systems and Web 3.0. Of course, this now depends on
decision-makers, their understanding and desire to make a real contribution to
economic development and keep pace with the ongoing global technological
revolution. As Latvia’s neighbouring countries have already built upon the
technological advantages of blockchain technology by gradually incorporating
blockchain-based components into functions of public administration and
financial sector regulatory oversight, it is critically important to learn good
practice experience, which can accelerate digital transformation of the country.

The need for blockchain technology adoption in public administration is
demonstrated both by experience of other countries, technological advantages
and potential transformative impact on the economy as a whole. From the
government’s perspective, it is also necessary to study potential socio-economic
costs and benefits. Identification of specific use cases is therefore necessary for
performing this analysis. There are many examples of piloting and
implementation of blockchain solutions in public and regulatory space
worldwide, and Latvia can learn from experience of other countries, adjusting it
to local specifics. For example, USA is very successful in blockchain innovation,
however the adoption process is hurdled by regulatory complexities, therefore
cooperation between innovators and regulators is important to create feasible
regulatory regimes. In this context, regulatory agility becomes a very important
factor for blockchain technology adoption, which may favour smaller countries
and states due to less complex coordination efforts and lower costs. Such
countries, states and cities as Estonia, Lithuania, Zug, Singapore, and Dubai are
following this route and Latvia can certainly consider this course of action, being
a small country, which can ensure agility in regulatory space, however this
process requires strong political will and leadership.

Overall, countries showing real leadership in blockchain technology clearly
demonstrate a new generation of leaders emerging within corporations,
regulators and policy makers, who are balancing innovation with the
responsibilities to protect financial markets and their respective industries from
abuse and fraudulent activities. Therefore, the development of blockchain
innovation system in Latvia can be accelerated by blockchain-friendly opinion
leaders, who have impact on the media, established contact with change agents,
social influence and well regarded status in the society and innovative
communities. Political leaders all over the globe have made a number of
statements broadly supporting blockchain innovation and adoption in their
countries. A similar course of action can be undertaken by political leaders in
Latvia.

110



As concluded by the Chapters 1 and 2, regional innovation systems (RIS)
concept underlines the increasing role of the direct involvement of authorities to
stimulate innovation and competition on regional level, whilst currently
innovation policy documents in Latvia do not specifically outline priority
directions or support measures for supporting a specialized blockchain
innovation system, which in turn would stimulate blockchain technology
adoption in Latvia. In addition, in comparison to other Baltic States, this area is
underdeveloped in Latvia, since Estonia has historically created a strong digital
nation image recognized worldwide and Lithuania actively promotes itself as a
fintech heaven for fintech and blockchain enthusiasts, which specifically attracts
blockchain developers nationally and internationally. The Organisation for
Economic Cooperation and Development (2019b) notes that blockchain
innovations in private sector, especially in financial industry, have been
substantially influenced by public policy. Unfortunately, a vocal political clarity
on blockchain fintech solutions is currently absent in Latvia, in comparison to
Estonia and Lithuania, that hinders development of this popular blockchain
application area.

MAIN CONCLUSIONS

1. Blockchain technology is a general-purpose technology and disruptive
innovation, which demonstrates its ability to transform business
models across an array of industries and public administration functions.
Blockchain innovation and adoption relies on the exploitation of resource of
‘knowledge’ within the knowledge economy concept. The magnitude of
potential transformative effects from blockchain technology mass adoption
are comparable to the effects of the Internet, which would allow substituting
data copying, currently ensured by the Internet with the transfer of
ownership in secure digital environment, therefore contributing to the
digitalization of the economy.

2. Blockchain technology has not yet reached a critical mass adoption level
globally reflected by ‘early majority’ category as per Rogers’ curve of
innovation diffusion process as its current position within the Rogers’
innovation-decision process would correspond to the stage ‘Decision’,
which could result in ‘adoption’ or ‘rejection’. However, there are countries,
which have already made clear political adoption decisions in various
blockchain technology application areas. For example, Estonia clearly
facilitates blockchain adoption in e-government area, the Central bank of
Lithuania has taken steps to facilitate blockchain technology adoption in
fintech area and Latvia has not yet formulated a clear political decision to
facilitate blockchain innovation and adoption. This tendency correlates with
higher DESI indices in Estonia and Lithuania, specifically within the
components of ‘Human Capital” and ‘Integration of digital technology’.
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Technologically a global critical mass adoption will be possible as soon as
interoperability among various private blockchains is ensured, which relies
on technological maturity and adoption of international technical and
governance standards on blockchain and distributed ledger technologies,
being developed by the International Standardisation Organisation. From the
economic perspective, an adoption process clearly relies on collaboration
efforts between multiple actors involved in blockchain innovation and a
reasonable balance among innovation systems, business environment,
policy-making and regulation with establishment of efficient
communication channels, collaboration mechanisms and governance
frameworks.

The approach to regulation of ICOs in the Baltic States is broadly similar -
if certain criteria are met, ICO tokens can be recognized as financial
instruments and fall under the regulation of financial securities. Latvia was
the last country in the Baltic States to publish comprehensive ICO
guidelines. Activities of virtual asset service providers, including activities
with cryptocurrencies, must comply with the national and European
legislation on anti-money laundering and prevention of terrorist financing,
including FATF recommendations. Activities of virtual assets service
providers require a specialized license in Estonia and Lithuania, whilst in
Latvia such activities do not require a license. Latvia’s global crypto rank is
considerably below the neighbouring Baltic States — 81% place globally
versus Lithuania’s and Estonia’s 4™ and 14™, accordingly. Blockchain
technology regulation beyond crypto-currencies and virtual assets is non-
existent in the Baltic States and the European Union.

The most prominent use case of blockchain technology adoption up to date
is activities associated with cryptocurrencies and virtual assets. Crypto
activity in the Baltic States region is globally competitive with Estonia
showing global leadership (3" place by ICO funds raised globally),
Lithuania showing overall strong position (11" place) and Latvia
substantially lagging behind (34™ place). Despite no big difference in
number of ICOs conducted in Lithuania and Latvia (29 vs. 27), Lithuania
has managed to attract 12 times more funding than Latvia, explained by
Lithuania’s successful international branding as a fintech heaven. Number
of ICOs in Estonia is 10 times higher than in Latvia and Lithuania. Overall,
digital leadership of Estonia can be explained by successful international
branding as a pioneering digital nation. Both Estonia and Lithuania have
made clear political decisions on blockchain technology adoption scenarios
and undertaken relevant actions to promote their international image.

There are many examples of blockchain technology applications beyond
crypto space worldwide. For example, Estonia has already implemented
certain blockchain technology solutions in public administration and
healthcare areas, and Lithuania has launched a blockchain-based sandbox to
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facilitate development of blockchain solutions in fintech area. In Latvia,
there is currently no blockchain technology solutions piloted or
implemented beyond crypto space, however the Ministry of Economics
considers a pilot project in collaboration with the Ministry of Finance, which
would allow for real-time transfer of trade data to the State Revenue Service.
The adoption of this solution can potentially contribute to all components of
the DESI index, if accompanied by relevant capacity building activities of
public servants and general population.

Blockchain technology innovation and adoption worldwide can be
categorized within 3 country groups through application of factor and cluster
analysis methods, depending on the level of crypto-activity and economic
development. The Cluster 1 comprises of predominantly developed
countries showing global leadership in blockchain technology innovation
and adoption beyond crypto space and high crypto activity. The Cluster 2
comprises of predominantly developed countries showing mixed blockchain
technology innovation and adoption trends and below average crypto
activity. The Cluster 3 comprises of predominantly developing countries
showing low blockchain technology innovation and adoption trends beyond
crypto space, but high crypto activity indicators. Therefore, it can be
concluded that the level of crypto-activity is an important factor for
blockchain technology innovation and adoption beyond crypto space in
developed countries, however not the only one.

Analysis of innovation diffusion and technology acceptance models allowed
defining a structured approach to the definition and categorization of
blockchain technology adoption factors utilizing a combination of
Technology-Organization-Environment and Process-Institutional-Market-
Technology frameworks with intersecting elements from the Theory of
Diffusion of Innovations and Technology Acceptance Model. The analysis
resulted in categorization of blockchain technology adoption factors within
a national economy in four factor groups: technological, organizational,
institutional and market factors. The subsequent expert validation allowed
illustrating a model of blockchain technology adoption in the national
economy, based on expert opinions of international blockchain experts from
30 countries.

Technology developers’ initiative was identified as the priority scenario for
blockchain technology adoption in the economy of Latvia (38%) by the
national blockchain expert group. Also, an aggregated expert opinion has
identified two most significant factors for blockchain technology adoption —
regulatory environment (20%) and innovation system (16%). Therefore, it
can be concluded that blockchain technology adoption in the economy of
Latvia can be efficiently facilitated through strengthening blockchain
innovation system and crypto regulation, specifically taking into account
that blockchain solutions of technology developers in Latvia predominantly
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utilize public blockchain networks, which are connected to crypto-
currencies and virtual assets. Implementation of technology developers’
initiative scenario can potentially contribute to the GDP and technological
exports.

10. International experience shows that formulation of a clear political opinion
on national priority axes for blockchain technology innovation support and
implementation of blockchain pilot projects in public sector facilitate overall
blockchain technology adoption in the national economy. In Latvia,
blockchain technology can contribute to nine priority areas within the
context of National Digital Transformation Guidelines for 2021-2027,
which can be supplemented by social welfare analysis in order to highlight
potential socio-economic costs and benefits to society and outline a well-
substantiated course of actions for blockchain technology adoption in
Latvia. In author’s view, Latvia can learn from good practice examples
demonstrated by comparable countries and states such as Estonia, Lithuania,
Zug, Singapore, and Dubai, which are capable of ensuring agility in
regulatory and public policy space due to its smaller size, hence, less
complex coordination efforts in comparison to bigger countries and states.

11. As evidenced by the performed analyses, Latvia lags behind Estonia and
Lithuania in all analysed indicators of blockchain technology adoption.
However, it is possible to facilitate blockchain technology adoption in the
economy of Latvia by strengthening significant adoption factors and
focusing on the priority scenario identified through the analytical hierarchy
process and implementing the recommendations and solutions outlined in
this thesis to increase Latvia’s regional competitiveness within the Baltic
States region and globally.

IDENTIFIED PROBLEMS AND THEIR POSSIBLE
SOLUTIONS

FIRST PROBLEM: There is a need for developing blockchain innovation
system in Latvia as evidenced by AHP results.

Proposed solution. As the development of innovation policy is in the
competence of the Ministry of Economics, under its framework it should
consider developing a national blockchain strategy in line with priorities set out
in the Sustainable Development Strategy of Latvia until 2030, National
Development Plan of Latvia for 2021-2027 and Smart Specialization Strategy’s
priority axes. The Ministry should also consider attracting a specialized
blockchain policy advisor with international expertise. The steps can involve:

e conducting a comprehensive research on potential socio-economic costs
and benefits, value added and associated risks from blockchain
technology integration in various sectors of economy and functions of
public administration;
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e consulting with representatives from industries and areas where the most
substantial impacts are identified (such as Finance Latvia Association,
Association of Latvian Food Retailers, Association of Local and Regional
Governments, Latvia Internet Association, etc.), regulatory bodies (such
as Financial Capital Markets Commission, Food and Veterinary Service,
State Revenue Service, etc.);

¢ identifying the priority areas for blockchain solution piloting, establishing
support mechanisms and infrastructure for development of blockchain
solutions in identified areas and visible public communication about
supported measures for blockchain technology innovation in Latvia.

Support measures for blockchain innovation system establishment should
either include blockchain specific activities within existing general start-up
support programmes both for local and foreign start-ups or create new support
programs for blockchain entrepreneurs. It is an efficient way to keep local and
attract international blockchain talent, as relocation of headquarters of successful
blockchain start-ups emerging in Latvia to other countries is clearly a
problematic sign, which needs to be further investigated in order to strengthen
necessary support measures.

Other support measures can include more frequent and regular industry-
specific informative activities and discussions on blockchain technology benefits
and prospects for blockchain integration within each particular industry,
promotion of collaborative projects of international consortia in Latvia,
facilitation of national blockchain pilot projects involving various stakeholders,
including blockchain technology developers, industry pioneers, public and
regulatory bodies, academia, venture capitalists, etc.

Moreover, the envisaged blockchain pilot promoted by the Ministry of
Economics and the Ministry of Finance should set a good practice example of
blockchain solution piloting, and therefore requires public visibility and
demonstration of efficient piloting approach, such as a 3-phased model suggested
by OECD.

In addition, a blockchain innovation system in Latvia should be strengthened
by inclusion of blockchain technology into priority areas of the National Digital
Transformation Guidelines for 2021-2027. The Ministry of Environmental
Protection and Regional Development should undertake activities to strengthen
technical skills of government and private partner employees in blockchain
innovation and adoption and to promote cooperation between public and private
partners in line with three identified priorities:

e Service and systems creation;

e Human resources — competence centres and skills;

e Promoting digitisation of commercial activities.

Those actions will not only strengthen blockchain innovation system, but also
improve Latvia’s digital competitiveness and human capital, therefore
contributing to the Digital Economy and Society Index (DESI), E-government
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Development Index (EGDI), E-participation Index (EPI) and Global
Competitiveness Index (GCI).

SECOND PROBLEM: There is a need for strengthening regulatory
environment for blockchain solutions in crypto space and financial services
industry in Latvia, as evidenced by AHP results.

Proposed solution. Ministry of Finance should consider conducting a joint
research with the Ministry of Economics on economic benefits and associated
risks from activities of virtual asset services providers in Latvia and define
further steps to facilitate and efficiently supervise their activities. Subsequently,
the Ministry of Finance should consider developing a specialized vision,
regulation and/ or licensing regime for virtual asset service providers.

The Ministry of Finance should also consider attracting a specialized advisor
with international expertise in virtual assets and cryptocurrencies, specifically on
AML/ CFT aspects, to advise on development of such vision, regulation and/ or
licensing regime, who should also train Financial Capital Markets Commission
(FCMC) and/ or Consumer Rights Protection Centre (CRPC) personnel to
efficiently supervise activities of virtual asset service providers. State Revenue
Service in collaboration with FCMC and/ or CRPC should consider developing
either in-house or collaborative solutions to supervise activities of virtual asset
service providers, specifically in AML/ CFT area, in line with FATF
requirements and with a technological capacity to add new requirements in a
view of constantly evolving international AML/ CFT requirements.

In parallel, blockchain technology developers in fintech area should consider
participating in a fintech sandbox facilitated by FCMC to simulate operational
environment of their fintech solutions and agree on efficient reporting
mechanisms compliant with regulation and national and international AML/ CFT
requirements.

Those actions will not only strengthen regulatory environment, but will also
facilitate development and commercialization of solutions in decentralized
finance area by local blockchain technology developers, therefore, contributing
to GDP and technological exports.

THIRD PROBLEM: There is the need for strengthening a blockchain
governance framework in Latvia, as evidenced by AHP results.

Proposed solution. Blockchain governance framework in Latvia should be
strengthened through inclusion of blockchain technology into priority areas of
the National Digital Transformation Guidelines for 2021-2027, which is in the
competence of the Ministry of Environmental Protection and Regional
Development, which should consider developing a digital backbone for public
administration functions and services (a blockchain layer as suggested by OECD)
in line with six identified priorities:

e Fully digitised and data-driven public administration;
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Electronic identity and trust services;

Social well-being and health of society;
Information systems;

Digital security policy;

Promoting digitisation of commercial activities.

In this way, technical standards and cyber security safeguards will be set and
addressed by the government, which will also facilitate blockchain adoption by
private sector through reducing uncertainties and providing opportunities for
interoperability with public services.

In addition, a specialized blockchain governance association comprising of
public and private partners should be established, which would address various
governance issues in blockchain ecosystem ensuring relevant oversight. Those
actions will not only strengthen blockchain governance framework, but also
improve country’s digital competitiveness, therefore contributing to the Digital
Economy and Society Index (DESI), E-government Development Index (EGDI),
E-participation Index (EPI) and Global Competitiveness Index (GCI).

The Ministry of Economics or a specialized advisor should be attracted to
evaluate potential incremental benefits to each subsequent blockchain pilot in
digital public services and its impact on national welfare through cost savings
and increased efficiency in government services, with likely positive spill-over
effects on GDP in long term.

FOURTH PROBLEM: There is a lack of market opportunities in Latvia for
development of blockchain technology solutions, as evidenced by AHP results.

Proposed solution. Blockchain technology developers, project promoters, as
well as academia and consultants should consider joint collaborations in
researching and organising informative activities, such as industry specific
publications in press, seminars and/ or workshops, on the topic of application of
blockchain solutions in various areas, such as fintech, supply chain, insurance,
agri-food, public administration, internet of things, etc. with hands-on
demonstrations of blockchain benefits over existing solutions and their
applicability to systems and business models in Latvia. Those activities would
raise blockchain knowledge of top managers and employees in various
organisations and institutions in Latvia and create local market demand for
blockchain solutions, therefore contributing to the Digital Economy and Society
Index (DESI), specifically the ‘Human Capital’ component.

In addition, blockchain technology developers and project promoters should
consider consultation and collaboration with FCMC via a fintech sandbox to
ensure compliance with financial services regulation in the development of
blockchain solutions in crypto-space and fintech areas, which should also target
global markets due to cross-border nature of blockchain applications. To support
this collaboration, FCMC is encouraged to extend the applicability of fintech
sandbox environment to possible blockchain solutions targeting developing
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countries, where there is more market demand for decentralized finance solutions
in comparison to the EU. Commercialization of such solutions by local
blockchain technology developers will contribute to GDP and technological
exports.

As technological exports is one of the priorities of the National Development
Plan for 2021-2027 and improvement of the Digital Economy and Society Index
(DESI) components is in the competence of the Ministry of Economics, it should
facilitate, encourage and support those activities through policies and actions
described in previous points.

FIFTH PROBLEM: There is a lack of Latvia’s visibility in the international
blockchain landscape, as evidenced by Latvia’s poor crypto activity in
comparison to other countries and non-existence of blockchain solutions beyond
crypto space.

Proposed solution. Taking into consideration that blockchain technology is
a general-purpose technology and commercial blockchain solutions have cross-
border nature, countries compete both for keeping local and attracting foreign
blockchain entrepreneurs. The Ministry of Economics should consider
conducting international branding activities via the Investment and Development
Agency targeted at improving Latvia’s image in international blockchain
landscape. However, before performing those activities, it is crucial to address
preceding problems, targeted at developing a clear national blockchain strategy
with associated support measures for blockchain innovation system support and
setting-up a regulatory environment with clear supervision mechanisms for
virtual asset service providers. Latvia should learn from Estonia’s and
Lithuania’s experience, which succeeded in building up strong international
images in blockchain landscape.
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