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ANOTACIJA

Promocijas darbs ir tematiski vienota zinatnisko publikaciju kopa, kura:
(a) raksturota iek§zemes migracijas nozime iedzivotaju izvietojuma parmainas
starp regioniem un apdzivotajam vietam; (b) analizéts iek$zemes migrantu geo-
grafiskais izvietojums dazados telpiskajos mérogos, izmantojot georeferencétus
tautas skaitiSanas datus un geotelpiskas analizes metodes; (c) pétits iek§zemes
migracija iesaistito Latvijas iedzivotaju demografiskais un sociali ekonomiskais
sastavs.

Pétljuma izmantota iek§zemes migracijas ikgadéja statistika par periodu
no 2011. lidz 2021. gadam, lai, aprékinot pamatraditajus, raksturotu migracijas
nozimi un plasmu struktiru. Individuala limena tautas skaitiSanas dati izman-
toti iek$zemes migrantu telpiska izvietojuma analizé Latvija (2000., 2011. un
2021. gada), ka ari iedzivotaju sastava izpété (2011. un 2021. gada).

Promocijas darba ietvaros Latvijas méroga tiek aprobéts telpiskas autoko-
relacijas raditaju pielietojums iekszemes migracijas analize regulara $tinu rezga
griezuma. Iegiitie rezultati liecina par iekSzemes migracijas nozimes pieaugumu
Rigas un tas piepilsétas teritorija, salidzinot ar paréjiem valsts regioniem un
apdzivotajam vietam. Iedzivotaju sastava analize norada uz demografiskam
un sociali ekonomiskam atskiribam starp dzivesvietu Latvija mainijusiem un
iekSzemes migracija neiesaistitiem iedzivotajiem.

Atslegas vardi: iek$zemes migracija, apdzivojuma hierarhija, teritoriala
statistika, individuala limena dati, telpiska autokorelacija, binara logistiska
regresija, Latvija.
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IEVADS

Temas aktualitate

Iekszemes migracija ir biitisks, tacu biezi nepietiekami novértéts process
iedzivotaju skaita un teritoriala izvietojuma veido$ana, kura apjomi daudzviet
parsniedz starptautisko migraciju (Rees et al., 2017). Tomeér migracijas pétiju-
mos Eiropa un Latvija galvena uzmaniba parsvara pieveérsta starptautiskajai
migracijai, ko veicinajusi gan Eiropas Savienibas paplasinasanas, gan imig-
racijas pieaugums no tresajam valstim (Kri$jane & Eglite, 2009; Maloney &
Korinek, 2011; Triandafyllidou, 2016; Krisjane et al., 2021; Kurekova, 2021).
Lai gan abiem $iem migracijas veidiem ir kopigi virzitajspéki, pieméram,
ekonomiskas iespéjas un socialie faktori, tie butiski atskiras péc parcelsanas
ierobeZzojumu specifikas un to raditas ietekmes uz sabiedribu (King & Skeldon,
2010). IekSzemes migracijai parasti raksturigi mazaki juridiskie un adminis-
trativie skérsli neka starptautiskajai migracijai, kuru regulé imigracijas likumi,
darba ierobezojumi un sarezgitaka adaptacija sociali kulturalajam normam
(Bernard et al., 2021).

Latvija iek$zemes migracijai ir batiskaka loma iedzivotaju skaita, izvieto-
juma un sastava parmainas Latvija, gan salidzinot ar starptautiskas migracijas
kopapjomu, gan demografiskajiem raditajiem, kas lidzinas ar1 globalajam ten-
dencém. Laika posma no 2000. lidz 2021. gadam iekSzemes migracija veidoja
vidéji 63,4% no registrétas migracijas kopapjoma, zemakais Ipatsvars tika regis-
tréts 2010. gada (46,6%), savukart augstakais — 2020. gada (73,6%). Kopuma $aja
laika posma Latvija registréti 1,1 miljons iekSzemes migracijas gadijumu (CSP
2025). Neskatoties uz to, iek§zemes migracijai Latvija pieversta salidzinosi neliela
uzmaniba. Lielaka dala pétljumu fokuséjas uz iekSzemes migracijas regionala-
jam iezimém (Markausa, 1997; Kri$jane u. c., 2007) un apdzivojuma raksturu
(Bérzins u. c., 2019), bet mazaka uzmaniba tiek veltita migracijas saiknei ar
iedzivotaju sastavu un telpisko izvietojumu.

Lai raksturotu iedzivotaju parvietosanos dazados geografiskos meérogos,
migracijas datu analizei tiek izmantotas divas galvenas pieejas. Mikro analitiska
pieeja apliko migraciju individuala vai majsaimniecibu limen, fokuséjoties uz
migrantu demografisko un sociali ekonomisko profilu ka ari dzivesvietas mainas
motiviem. Savukart makro analitiska pieeja analizé migracijas procesus no
strukturalas un teritorialas perspektivas, izmantojot agregétus, summeétus statis-
tikas datus pa geografiskam vienibam, lai novértétu migracijas saldo, intensitati
un ietekmi dazados regionos vai apdzivoto vietu limenos. Lai gan 20. gadsimta
vida un 60.-70. gados migracijas pétijumos dominéja makroanalitiska pieeja,
ko noteica datu pieejamiba un teritoriju agregacija (Wong, 1995; Esri, 2025a),
sakot ar 80. gadiem lidz 21. gadsimta sakumam lielaka uzmaniba tika pievér-
sta mikroanalizei, balstoties uz tautas skaitiSanas datu masiviem, iedzivotaju



registriem, apsekojumiem un aptaujam (Skeldon, 2018; Fotheringham et al.,
2000). Palielinoties datu apstrades iespéjam, pédéjas dekadeés atkal pieaugusi
makroanalitiskas pieejas izmanto$ana, Ipasi migracijas datu agregacija geo-
grafisko informacijas sistému (GIS) vidé, bez stingras atkaribas no noteiktam
geografiskam vienibam.

Migracijas pétijjumos miisdienas arvien biezak tiek kombinétas abas ana-
litiskas pieejas, integréjot individuala limena demografiskos datus ar telpisko
migracijas plismu analizi. Promocijas darba tiek izmantoti iek§zemes migracijas
ikgadéjie plusmu dati (2011.-2021.) un individuala limena tautas skaitiSanas
(2000., 2011., 2021) dati, apvienojot statistisko un geotelpisko datu analizi gan
makroanalitiska limeni, aprékinot migracijas pamatraditajus un skaidrojot tas
lomu un raksturu, gan mikroanalitiska Iimeni, raksturojot iedzivotaju sastavu.
Sada veida pétijums, aptverot tik plagu datu klastu un pieeju kombinésanu
Latvija veikts pirmo reizi. Darba tiek analizéts ar1 migrantu izvietojums, indi-
viduala limena dati apkopoti un georeferenceti regulara sesstiira $anu tikla.
Sada kombinéta pieeja lauj precizi raksturot migracijas raksturu un tas nozimi
plasaka telpiska konteksta (Billari, 2015; Lomax, 2022).

Zinatniska novitate

« Aprakstita iek§zemes migracijas loma iedzivotaju skaita veidoSana Latvija
gan apdzivojuma, gan regionala iedalijuma, izmantojot iedzivotaju ikgadéjos
registra datus par migracijas plismam no 2011. lidz 2021. gadam.

« Salidzinatas migrantu izvietojuma koncentracijas iezimes Latvija 2000.,
2011. un 2021. gada, izmantojot georeferencétus datus regulara $nu tikla
griezuma ka alternativu meérogjutigai datu agregacijai teritorialo vienibu
griezuma. Savienojuma ar Siem datiem aprobéta telpiskas autokorelacijas
metozu pielietosana individuala limena datu analizé (Krisjane et al., 2023;
Krumins et al., 2026), salidzinot rezultatus gan valsts (globala), gan lokala
meéroga. Zinatniskaja literatiira telpiska autokorelacija migracijas procesu
skaidro$anai izmantota tikai administrativo un apdzivojuma vienibu grie-
zuma (Pregi & Novotny, 2024; Diugosz, 2022; Zhou et al., 2024), bet nav
pielietota regulara sinu tikla.

« Raksturots iek$zemes migrantu sastavs, izmantojot uz pétijuma bridi
aktualos individuala limena datus no 2011. un 2021. gada tautas skai-
tisanas, kuros ietverti sociali ekonomiskie un demografiskie raditaji.
Novértéta migracijas nozime iedzivotaju sastava veidoSana $aja laika
perioda.

Darba mérkis

Promocijas darba meérkis ir izvértét iek§zemes migracijas procesa lomu
iedzivotaju izvietojuma un sastava izmainas Latvija.



Uzdevumi mérka sasniegSanai

Iek$zemes migracijas nozime iedzivotaju izvietojuma un sastava izmainas

Latvija vértéta, izvirzot sadus darba uzdevumus:

Raksturot iek§zemes migracijas lomu iedzivotaju skaita izmainas Latvija;
Analizet iekSzemes migracijas raditajus un plismu raksturu regionala liment;
Novertét iekszemes migracijas raditajus un plasmu Ipatnibas atkariba no
apdzivojuma hierarhijas limeniem;

Skaidrot migrantu izvietojuma (koncentracijas vai izkliedes) butiskuma
ipatnibas gan Latvijas, gan lokala méroga;

Raksturot migracija iesaistito iedzivotaju sastavu péc demografiskiem un
sociali ekonomiskiem raditajiem.

Aizstavamas tézes

Iekszemes migracijas raditaju analize ir batiska, lai izprastu iedzivotaju
parvietosanas procesus valsts ietvaros un izvértétu atskiribas starp terito-
rialajim vienibam. Sie raditaji lauj noteikt migracijas nozimi un raksturu
valsts limen, identificéjot gan pozitivos, gan negativos gadijumus.
Registrétas migracijas georeferencétas datu kopas sniedza iespéju pielietot
geotelpiskas datu analizes metodes iekSzemes migracijas izpété. Globalas un
lokalas autokorelacijas metozu kombinacija lava izvértét iek§zemes migrantu
izvietojuma buatiskumu, kas lidz $im migracijas literatiira ir maz analizéts.
Iek$zemes migrantu sociali ekonomiska un demografiska sastava izvér-
téjums ir batisks, jo tas uzsver migracijas nozimi cilvékkapitala attistiba
dazadas teritorijas. Darba ietvaros dzivesvietu mainijuso sastava ipatnibas
tiek analizétas, salidzinot 2011. un 2021. gadu.

Publikacijas

Promocijas darbs ietver Cetras publikacijas, kuras istenoti darba gaita

izvirzitie uzdevumi.

1. publikacija. Krisjane, Z., Bérzins, M., Krimins, J., Apsite-Berina, E., &
Balode, S. (2023). Uneven geographies of population dynamics and ageing
in Latvia. Regional Science Policy & Practice. 15(4), 893-909. https://doi.org/
10.1111/rsp3.12648

Raksta prezentétie rezultati aprobé telpiskas autokorelacijas metozu pielie-
tojumu georeferencétiem individuala limena datiem, raksturojot iedzivotaju
sastava grupu izvietojuma Ipatnibas Latvija. Analizétas divu vecuma grupu
(0-14 un 75+) izvietojuma un koncentracijas izmainas 2000., 2011. un
2021. gada. Rezultati lauj padzilinati izprast metoZu un datu kombinacijas
iespéjas Latvijas konteksta, izvértéjot iedzivotaju sastava datus dazados
telpiskos limenos.
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« 2. publikacija. Krimins, J., Bérzins, M., Stafeckis, N., & Krisjane, Z.
(2026). Mapping the Patterns of Internal Migration in Latvia using Spatial
Autocorrelation Methods, Geografisk Tidsskrift-Danish Journal of Geography.
1-14. https://doi.org/10.1080/00167223.2026.2642625
Raksta rezultati apvieno telpiskas autokorelacijas metozu pielietojumu
ar georeferencétiem individuala limena iek$zemes migracijas datiem.
Analizétas ienakos$as migracijas izvietojuma un koncentracijas izmainas
2000., 2011. un 2021. gada. Rezultati aprobé konkréto telpiskas analizes
raditaju izmantosanu migracijas izpété. Gan lokalie, gan globalie autoko-
relacijas raditaji norada uz biatisku migrantu koncentracijas pieaugumu
galvaspilsétas Rigas apkartneé starp 2000. un 2021. gadu.

« 3. publikacija. Kramins, J., Bérzins, M. (2025). Moving down the urban
hierarchy: exploring patterns of internal migration towards small towns in
Latvia. Geographies, 5(4), 54. https://doi.org/10.3390/geographies5040054
Pétljuma rezultati visparigi raksturo iekszemes migracijas lomu iedzivo-
taju skaita un izvietojuma veido$ana Latvija, Ipasu uzmanibu pievérsot
migrantiem, kas parcélusies uz mazpilsétam. Raksta uzsvérta apdzivojuma
hierarhijas strukturalo limenu mainiba un mazpilsétu nozimes pieaugums
starp 2011. un 2021. gadu, apstiprinot migracijas literatara noradito plasmu
parorientés$anos prom no lielajiem apdzivojuma centriem, ipasi Covid-19
pandémijas laika.

« 4. publikacija. Kramins, J., Bérzins, M., & Krisjane, Z. (2021). Patterns of
internal migration during the first year of the COVID-19 outbreak in Latvia.
Folia Geographica, 19, p. 28-39. https://doi.org/10.22364/fg.19.3
Raksta salidzinati iekszemes migracijas plasmu dati 2020. gada ar 2011.-
2019. gada periodu. Analizétas migracijas pamatraditaju vértibas - saldo,
ienakos$a un izejosa migracija, migracijas intensitate — Ipasu uzmanibu
pievérsot 2020. gada Ipatnibam Covid-19 pandémijas sakumperioda.
Rezultati atklaj migracijas kopapjoma samazinasanos valsts méroga un
plismu rakstura parmainam, vairak koncentréjoties mazpilsétu un lauku
teritoriju virziena.

Publikaciju rezultati sasaistami ar promocijas darba pétnieciskajiem jauta-
jumiem, kas shematiski attéloti 1.1. attéla.
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Autora darbiba projektos promocijas darba izstrades laika

1.

Dazadais pilsétvides mantojums: identitate, noturiba un socialo parmainu
geografija Latvijas industrialajas mazpilsétas (FLPP, projekta Nr. 1zp-2022/
1-0269), 2023-2026, zinatniskais asistents.

Jauni risindjumi demografijas un migracijas procesu izpété latviskas
un eiropeiskas zinasanu sabiedribas attistibai (VPP, projekta Nr. VPP-
LETONIKA-2021/4-0002). 2021-2024, zinatniskais asistents.

Etnisko grupu izvietojuma iezimes Latvijas lielajas pilsétas (FLPP, projekta
Nr. 1zp-2020/2-0280) apaksprojekts “Etnisko grupu izvietojuma iezimes
Latvijas lielajas pilsetas”, 2020-2021, zinatniskais asistents.

Ilgtspéjigas un saliedétas Latvijas sabiedribas attistiba: risindjumi demografi-
jas un migracijas izaicinadjumiem (VPP, projekta Nr. VPP-IZM-2018/1-0015).
2018-2022, zinatniskais asistents.

Akadémiska personala atjaunotne un kompetencu pilnveide Latvijas
Universitaté. (projekta Nr. 8.2.2.0/18/A/010 - ESF finanséjums SAM 8.2.2.
“Stiprinat augstakas izglitibas institticiju akadémisko personalu stratégiskas
specializacijas jomas” ietvaros) 2019-2020, asistenta p. i.

Sabiedribas atjaunosana, samazinot depopulacijas riskus, veicinot tau-
tas ataudzi un saiknes ar diasporu. (EKOSOC-LV projekts 5.2.4, VPP
“Tautsaimniecibas transformacija, gudra izaugsme, parvaldiba un tiesiskais
ietvars valsts un sabiedribas ilgtspéjigai attistibai- jaunas pieejas ilgtspéjigas
zina$anu sabiedribas veido$anai”). 2014-2018, zinatniskais asistents.
Promocijas darbu veido kopsavilkums latviesu un anglu valoda, ka ari Cetras

zinatniskas publikacijas. Kopsavilkums ietver anotaciju, ievadu, pétniecisko
jautajumu pamatojumu, metodologijas aprakstu, rezultatus un diskusiju, ka ar1
secindgjumus un izmantotas literatiiras sarakstu.
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1. PETNIECISKIE JAUTAJUMI

Iek$zemes migracija ir batisks process, kas ietekmeé ne tikai iedzivotaju
skaita izmainas valsts ieksiené, bet ari veicina parmainas apdzivojuma un iedzi-
votaju sastava (Rees et al., 2017). Tadéjadi promocijas darba tiek definéti tris
pétnieciskie jautajumi, kas analizé iek§zemes migracija iesaistito 1) iedzivotaju
teritorialo pardali; 2) geografisko izvietojumu; 3) sastavu péc demografiskajam
un sociali ekonomiskajam pazimém.

1) Kada ir iek§zemes migracijas nozime iedzivotaju pardalé starp regioniem
un apdzivojuma vienibam, un kuri galvenie raditaji raksturo §1 procesa
dinamiku Latvija?

IekSzemes migracija ir butisks, tacu biezi vien nepietiekami noveértéts
process iedzivotaju skaita izmainu un izvietojuma veidos$ana valsts ieksieneé,
un daudzviet pasaulé ta registréta kopapjoma zina parsniedz starptautisko mig-
raciju (Bell et al., 2015; Bell & Muhidin, 2009). Lai gan politiskaja diskursa biezi
dominé starptautiskas migracijas jautajumi, zinatniskaja vidé arvien vairak tiek
uzsverts, ka iek§zemes migracija sava skaitliska parsvara dé] ilgtermina batiskak
ietekmé iedzivotaju skaita struktiiru un telpisko izvietojumu (King & Skeldon,
2010; Smith et al., 2016; Rowe & Patias, 2020), nosakot ne tikai iedzivotaju
skaita izmainas valstu ieksiené, bet ar1 parveido teritorijas dzivojoso iedzivo-
taju sastavu, veicinot atskirigu noveco$anas un depopulacijas tempu dazadas
teritorijas.

Daudzas Eiropas valstis, tostarp Centralaja un Austrumeiropa, iek§zemes
migracijai ir noteico$a loma sabiedribas parmainu veicinasana, tiesi ietekméjot
regionalo attistibu un pilsétu-lauku mijiedarbibu (Kontuly & Tammaru, 2021;
Rowe & Patias, 2020). Kamér starptautiskajai migracijai tas geografiska méroga
dél ir izteiktaka teritoriala ietekme galvenokart uz apdzivojuma centriem, ieks-
zemes migracija veicina iedzivotaju izvietojuma diferenciaciju plasaka méroga
valsts ieksiené (Bell et al., 2020; Klapka et al., 2023). Sis parvietosanas izmainas
ilgtermina ietekmé ne vien iedzivotaju skaitu, bet ari iedzivotaju demografisko
un sociali ekonomisko struktaru, darbaspéka pieejamibu un teritorialo nevien-
lidzibu. Tadé] ir batiski izprast iek§zemes migracijas lomu, kas nakotné var
palidzét analizét ilgtermina demografiskas tendences un veicinat regionalo
attistibu.

Iekszemes migracijas lomas izzinasanu veicina pieejamas ikgadgjas statis-
tikas par migracijas plismam analize, izmantojot tadus raditajus ka migracijas
kopapjoms, saldo, ienako$a un izejosa migracija u. c. So raditaju aprékins un
telpiska vizualizacija veido batisku izvértéjuma dalu makroanalitiskaja Iimeni.

Pieméram, interpretéjot migracijas raditajus makro limeni, augsts saldo
nozimé to, ka piesaista vairak iedzivotaju neka zaudé, liecinot par teritorijas
attistibu, darba iespéjam, labaku dzives kvalitati u. c. (Rowe & Patias, 2020).
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Augsta migracijas intensitate liecina par to, ka liels iedzivotaju Ipatsvars maini-
jusi dzivesvietu, noradot uz ekonomiskam vai socialam parmainam (Rees et al.,
2015). Turklat augsti ienakosas vai izejo$as migracijas raditaji var liecinat attie-
cigi par teritoriju pozitivajam iezimém (darba tirgus, izglitibas, infrastruktaras
un dzives kvalitates konteksta) vai negativajiem apstakliem (ekonomiskam
gratibam, darba trikumu un zemaku dzives kvalitati (Rowe & Patias, 2020;
Gawryluk et al., 2024).

Minétie migracijas raditaji tadéjadi layj identificét migracijas raksturojosas
iezimes plasakos mérogos starp regioniem un apdzivojuma vienibam, ka ari
konceptualizét no tam izrietosas sekas un procesus, kas ir nozimigi politikas vei-
dosana un ekonomisko, demografisko un politisko parmainu ietekmes izpratné
(Bernard et al., 2020; Bell et al., 2015).

Promocijas darba ietvaros migracijas raditaji analizéti pieejamaja adminis-
trativi teritoridlo vienibu griezuma, lai izdaritu secindjumus regionala limeni,
ka ari pilsétu un lauku teritoriju ietvaros, lai analizétu iedzivotaju parvieto$anos
starp apdzivojuma vienibam. Dati vizualizéti kartografiski gan absolito, gan
relativo raditaju (%, uz 1000 iedzivotajiem) veida.

2) Ka, izmantojot georeferencétus tautas skaitiSanas datus un geotelpiskas
analizes metodes, noteikt iek§zemes migrantu geografisko izvietojumu
dazados telpiskos mérogos?

Tradicionala datu ievakSanas metodologija, kuras rezultats ir teritoriala
statistika pasvaldibu vai citu teritorialu vienibu griezuma, ir izplatitakais datu
agregacijas veids ar1 Latvija (Krisjane u. c., 2021). Institiiciju apkopotie Latvijas
gadijuma galvenokart tiek publiskoti regionu, administrativi teritorialo (novadi
un valstspilsétas) un teritorialo vienibu griezuma (pagasti un pilsetas).

Ari iekszemes migracijas raksturosana tradicionalie pamatraditaji — kopa-
pjoms, migracijas saldo un intensitate, pétijumos biezi tiek sasaistiti ar valsti
pienemto teritorialo iedalijumu un datu iegfiSanas specifiku. Promocijas darba
ietvaros teritorialo datu vizualizacija veikta, izmantojot LR CSP sniegtos
Iedzivotaju registra datus, kas ietver informaciju par migracijas plasmam
starp katram divam Latvijas pasvaldibam, neietverot sikaku teritorialo vienibu
agregaciju. Tadéjadi tiek ierobeZotas lokala limena analizes iespéjas, novértéjot
migracijas raditas izmainas vienigi plasaka méroga.

Paraléli $ai problémai jauzsver ari teritorialo vienibu at$kiribas platibas
un robezu zina, kas padara tas nenoturigas laika un telpa. Latvijas gadijuma
uzskatams piemérs ir parmainas administrativi teritorialo vienibu iedalijuma,
kas saistamas ar mérkiem mazinat birokratisko slogu pasvaldibas un ilgtermina
stimulét regionalo attistibu (Administrativi teritorialas reformas likums, 2020).
Latvija kops 2021. gada vidus ir 43 pasvaldibas (Administrativo teritoriju un
apdzivoto vietu likums 2020), bet laika posma no 2009. lidz 2021. gadam valsts
teritorija bija sadalita 119 vietvaras (Administrativo teritoriju un apdzivoto
vietu likums 2008), bet vél pirms tam — 26 rajonos un 7 republikas pilsétas, kas
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teritorialo vienibu limeni sevi ietvéra ap 500 pagastus un mazakas pilsétas (Par
Latvijas Republikas administrativo..., 1991; Administrativi teritorialas reformas
likums 1998). Pagastu un pilsétu limen teritorialas izmainas kop$ neatkaribas
atjaunos$anas bijusas nelielas, pédéjas notikusas 2021. un 2022. gada, kad piecam
pilsétam pieskirts pilsétas statuss un tas atdalitas no lauku pagastu teritorijam
(Administrativo teritoriju un apdzivoto vietu likums, 2020).

Telpiskaja analizé $o problému sauc par modificéjamo teritorialo vienibu
problému (MAUP, anglu val. - modifiable areal unit problem), kurai literatara
pieskir divus efektus: zonalo un méroga (Esri, 2025a; Manley, 2013). Ieprieks
minétas Latvijas robeZu izmainas attiecinamas uz zonalo efektu, kas apgratina
datu salidzinamibu. Méroga efekts novérojams, salidzinot individuala limena
datus ar teritorialo vienibu limeni apkopotiem datiem.

Teritoriju sadalijuma izmainas ietekméjusas ari datu ievakSanu pasvaldibu
limeni un to publicéSanu oficialajos statistikas portalos. Rezultata ilgtermina
salidzinajumi par iek$zemes migracijas ikgadéjam tendencém klast sarezgiti
vai pat neiespé€jami.

Pédéjo gadu laika pieaudzis individualo datu pielietojums tiesi migracijas
pétijumos, kas saistams ar to lielo datu detalizacijas pakapi un iespéju geo-
referencét ar valsts teritorialajam vienibam nesaistita geografiskaja tiklojuma.
Individuala limena dati ietver informaciju par iedzivotaju dzivesvietu datu
ievaksanas bridi, ka ari par situaciju gadu ieprieks.

Attistoties telpiskas analizes un individuala limena datu sniegtajam iespé-
jam, pieaug arl pétljumu skaits, kas apluko kadas sociala rakstura paradibas
vai procesu izpausmes telpa, apejot teritorialas statistikas raditas problémas
(Manley, 2013). Gadijumos, kad $adi dati nav pieejami, iesaka izmantot mazakas
pieejamas teritorialas vienibas, salidzinat rezultatus dazados mérogos un zoné-
jumos, ka ar1 but atklatiem par iespéjamajam MAUP raditajam datu nepilnibam
(Tuson et al., 2019; Nelson & Brewer, 2017).

Latvijas gadjjuma ieks§zemes migrantu izvietojumu, apejot MAUP raditas
problémas, Jauj analizét 2000., 2011. un 2021. gada tautas skaitiSanas datu masivi,
kur iedzivotaji péc dzivesvietas summeéti regulara rezga $unu tiklos, kas lauj tos
pécak georeferencét GIS vide attiecigajam geotelpisko datu slanim. LR CSP regu-
lari publisko iedzivotaju raditajus Cetrstiira $iinu tiklos (1 km* un 1 ha), savukart
$aja darba izmantots regulars sesstiira $iinu tiklojums (16,2 ha). Sadas izvéles
pamatojums ir sesstiira $inu geometriskas Ipasibas, kas nodrosina augstaku savie-
nojamibu - katrai $iinai ir sesas blakussiinas vienada attaluma, kas saglaba telpisko
attiecibu konsekvenci visos virzienos. Tas samazina virziena kladas, kas var rasties,
izmantojot kvadratveida rezgus, kuros blakussiinu attalumi nav vienadi - ortogo-
nalie kaimini atrodas tuvak neka diagonalie (Birch et al., 2007; Wang et al., 2024).

Esosie geotelpiskie dati, péc to sakotnéjas apstrades, lauj analizét dazadu
socialo procesu izvietojumu un mainibu lokala méroga, un telpiskas autoko-
relacijas metodes tiek biezi izmantotas sakaribu skaidro$anai telpa (Getis &
Ord, 1992). Lielakais to zinatniskais pienesums novérojams tadas jomas ka
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epidemiologija (Waldhor, 1996; Rousset & Ferdy, 2014 u. c.), pilsétu izpéte
un transports (Wang et al., 2023; Jiao & Liu, 2012 u. c.), ka arl kriminologija
(Townsley, 2009; Bernasco & Eiffers, 2010; Helbich & Arsanjani, 2015 u. c.).
Datu pielietojamiba atskiras ne tikai atkariba no pieejamajiem datiem, bet ari no
geotelpisko datu tipa. Pieméram, transporta joma telpisko autokorelaciju primari
izmanto punktveida datu analizei, pieméram, celu satiksmes negadijumiem,
pieturu un autostavvietu pieejamibai vai notikumiem satiksmes mezglu tuvuma
(Le et al., 2020; Ye et al., 2023 u. c.).

Lai gan §1s metodes plasi pielieto ieprieksminétajas nozarés, migracijas izpéte
tas tiek pielietotas visai reti. LiteratGra ka galvenie iemesli literattira tiek akcentéti
metodologiskie ierobezojumi saistiba a migracijas datu dinamisko un virziena
raksturu (Gao et al., 2019). Moran’s I un citas autokorelacijas metodes paredzétas
statisku datu analizei, kas registréti konkréta laika. Migracijas gadijuma tas nav
tiesi interpretéjamas kombinacija ar migrantu izcelsmes un galameérka teritori-
jam, tadé] nepieciesama atseviska analize, pieméram, atseviski izejoso un iena-
koSo migrantu skaitam. Lidzigas problémas literatiira identificétas ari saistiba
ar tarismu un iedzivotaju ikdienas parvietosanos (Kamruzzaman et al., 2020)

Iekszemes migracijas pétijumos telpiskas autokorelacijas globalas un lokalas
analizes indikatoru (LISA, anglu val. - local indicators of spatial association)
kopa pielietota maz. Slovakijas gadijuma (Pregi & Novotny, 2024) analizéti
punktveida dati par apdzivojuma vienibam - pilsétam un mazakiem apdzivo-
juma centriem, bet Polijas piemérs apliko migrantu izvietojumu administrativi
teritorialo vienibu griezuma (Dlugosz, 2022). Abos gadijumos definéts konkréts
laika periods, kam veikta telpiska analize. Promocijas darba ietvaros autokorela-
cijas metodes pielietotas, lai analizétu migrantu izvietojumu tris dazados gados,
izmantojot identisku teritorialo griezumu. ST pieeja lauj risinat ieprieks minéto
MAUP problematiku un veicina autokorelacijas metoZu izmanto$anu procesu
dinamikas raksturo$ana. Lidziga pieeja tika aprobéta 2023. gada pétijuma, ana-
liz&jot vecuma grupu izvietojuma nozimigumu Latvija gan globala, gan lokala
meroga (Kri$jane et al., 2023).

3) Kads ir iek$zemes migracija iesaistito Latvijas iedzivotaju demografiskais
un sociali ekonomiskais sastavs?

Analizéjot iedzivotaju sastavu un to iesaisti migracija, salidzinot dazadas
grupas, uzmaniba japievér§ dzivesgajuma modelim, kas lauj detalizétak izprast
migracija iesaistito iedzivotaju sastavu (Bernard et al., 2014; Boyle et al., 1998).
Tas konceptuali norada uz dazadu demografisko un sociali ekonomisko grupu
iedzivotaju tendencém dzivesvietas nomaina atkariba no to dzivesgajuma ipatni-
bam. Sis modelis migracijas pétijumos lauj akcentét ari citas grupas ar potenciali
lielaku iesaisti migracija, pieméram, péc dzimuma, etniskas piederibas, izglitibas
limena u. c. Individualie raksturlielumi, kombinéti ar kontekstualajiem fak-
toriem, var ietekmeét iedzivotaju parcel$anas iezimes gan teritoriala, gan laika
(temporala) méroga.
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Pétijuma demografiskie raksturlielumi ietver dzimumu, vecumu, tautibu un
gimenes statusu, savukart sociali ekonomiskie raksturlielumi - izglitibas limeni
un ekonomisko aktivitati. Sie dati lava generét migrantu profilus Latvija, Riga
un tas metropoles regiona 2011. un 2021. gada. Rezultati papildina un padzi-
lina ieprieks izpétitos secinajumus par migracijas lomu Latvija un migrantu
izvietojumu.

Analizéjot izvirzitas grupas un to atspogulojumu migracijas literatara,
uzskatits, ka visbatiskak migracijas intensitate mainas atkariba no vecuma,
jo dzives laika, pieaugot vecumam, mainas iedzivotaju mijiedarbiba ar daza-
diem dzives notikumiem, kas paaugstina vai pazemina iedzivotaju mobilitati.
Ka piemérus var minét kazas un gimenes veidosanu, skir$anos, izglitibas
limena iegaisanu un tiekSanos péc nakosa, ka ari iesaistiSanos darba tirga vai
pensionésanos. Visi Sie nozimigie notikumi batiski ietekmé iedzivotaju mig-
racijas raksturu, palielinot vai samazinot to iesp&jamibu iesaistities iekSzemes
migracija (Boyle et al., 1998; Horowitz & Entwisle, 2020). Vislielaka varbatiba
iesaistities migracijas procesos ir gados jaunakiem iedzivotajiem, kas ietilpst 20
lidz 29 gadu vecuma grupa (Bernard et al. 2014; Tobler, 1995), kas skaidrots ar
jaunako vecuma grupu paaugstinatu migraciju uz teritorijam ar paaugstinatu
darba vai macibu iespé&ju koncentrésanos. Turpreti gados vecaku iedzivotaju
potencialajai iesaistei migracija ir vairak komplekss un nereti pat ekonomiski
neizdevigs raksturs saistiba ar dzives laika izveidotajam dazadam saikném ar
citiem cilvékiem, pieméram, gimenes pieauguma veida (Coulter & Scott, 2014;
Elshof et al., 2014; Tervo, 2000). Neskatoties uz to, migracijai $aja vecuma ir
izteikti pozitiva ietekme uz iedzivotaju labbatibu (Finney & Marshall, 2018).

Otrs nozimigakais raditajs, kas veido migracijas raksturu, ir dzimums.
Viriesiem tradicionali raksturiga paaugstinata mobilitate. Turklat tadas gimenés,
kur ekonomiski aktivs ir tikai viens loceklis, otrs partneris tiek uzskatits par
saistito migrantu. Gimeném, kur profesionalo karjeru veido abi partneri, ir
mazak raksturiga iesaistiSanas migracijas procesa. Bet kopuma tiesi sievietes ir
mazak mobilas, kas skaidrojams ar riipju uznemsanos par gimeni un majokli
(Cerrutti & Massey, 2001). Balstoties uz $adiem apsvérumiem, attistibas valstis
Eiropa un Ziemelamerika migracijas raditaji ir 1idzigi, vai daZos gadijumos —
pat ar augstaku sievieSu mobilitati (Anastasiadou et al., 2024; Clarke, 2000).
Globalas attistibas iezimes un sabiedribas kultiras normu mainiba parada
sievieSu Ipatsvara palielinasanos migracija, kas galvenokart saistams ar sie-
vie$u lomas pieaugumu sabiedriba un tradicionalo lomu mainu gimené, kas
gan vairak interpretéts starptautiskas migracijas konteksta (Bonjour & Cleton,
2021; Kofman 2004). Jateic, ka dzimums nav raditajs, kas pats par sevi veicina
vai ierobezo migraciju. Tas drizak atspogulo sabiedribas socialas, kulturalas un
etiskas normas, ka ari tas paradumus.

Migracijas literatiira mazak viennozimigi tiek skaidrota iesaiste ieks-
zemes migracija atkariba no iedzivotaju tautibas vai etniskas piederibas,
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atseviskos gadijumos noradot primari uz pamatnacijas (Sjoberg & Tammaru,
1999; Tammaru et al., 2013), bet citos — minoritasu lielaku iesaisti (Bonvalet et al.,
1995; Finney & Simpson, 2008, Darlington-Pollock et al., 2018). Sadas nevien-
meérigas etnisko grupu migracijas tendences galvenokart novérojamas starp
mazakumtautibu iedzivotajiem, kas valsti dzivo ilgak un tiem, kas ieradusies
salidzinosi nesen. Ilgak teritorija dzivojoSo iedzivotaju pozicija un iespéjas darba
un majoklu tirgii biezi atskiras, kas savukart jetekmé vinu mobilitates iespé&jas
konkrétas teritorijas (Darlington-Pollock & Norman, 2017; Finney & Simpson,
2008). Tadéjadi promocijas darba rezultatos ka atsevisks raditajs ieklauta ari
ieraganas Latvija (pirms 2000. gada vai dzimis Latvija pret tiem, kas ieradusies
péc 2000. gada).

Runajot par sociali ekonomiskajiem raksturlielumiem, tiek uzsveérts, ka
kontekstualie faktori, pieméram, regionala bezdarba limenis un atalgojuma
atskiribas, ir batiski, lai izprastu migracijas ietekmi uz teritoriju. Vairaki péti-
jumi atklaj, ka augsts bezdarba limenis ir saistits ar augstiem izejosas migracijas
raditajiem (Ni Laoire, 2000; Nivalainen, 2004; Panagopoulos & Barreira, 2012;
Stockdale, 2004), nereti augstakai izejoSajai migracijai esot regionos ar augstaku
bezdarba limeni, bet ne vienmeér - pasu nenodarbinato vida (Tervo, 2000). Citos
pétljumos gan konstatéts, ka starp $iem diviem raditajiem nav sakaribas vai pat
ir novérojama pretéja tendence (Elshof et al., 2014).

Tiek uzskatits, ka ari iedzivotaji ar augstaku kvalifikaciju vairak iesaistas
migracija, Ipasi lielakos attalumos (Fratesi & Percoco, 2014). Rezultata notiek
augstak kvalificétu un labak izglitotu iedzivotaju aizplasana uz attistitakajiem
valstu regioniem veicina palielinatu zemi kvalificétu specialistu ipatsvaru darba
tirgi mazak attistitajos regionos, kas kopa ar iedzivotaju skaita samazinasanos
un sabiedribas noveco$anos ilgtermina bremze periférijas regionu ekonomisko
izaugsmi, ko ir loti grati mainit. Protams, no $ada veida migracijas tendencém
pozitivi ietekméti tiek regioni, kas sanem migrantus, ka ari pasi augstak kvali-
ficétie un izglitotie specialisti, kas, jaunaja, daudzpusigakaja, darba vai macibu
videé spéj attistit savu kvalifikaciju un zinasanas, kas nebutu iespéjams, paliekot
izcelsmes regiona (Stockdale, 2004).

Cits raditajs, kas ietekmé iek$zemes migracijas raksturu, ir izglitibas lime-
nis. Lai gan vecums un dzimums ir noteicosie raditaji ari demografisko procesu
attistiba un caur tiem vieglak skaidrojama ari migracijas loma uz iedzivotaju
sastavu, tomer, pieaugot zinasanu ekonomikas lomai, arvien svarigaks klast
cilvékkapitala uzkrasanas process teritorijas, un lidz ar to ari migrantu izglitibas
limenis (Poot et al., 2008). Uzskatams, ka iedzivotaju grupa ar augstako izgli-
tibu pozitivi ietekme teritoriju konkurétspéju, bridi, kad o iedzivotaju raditais
cilvékkapitals darbojas ka dzinéjspéks regionalajai attistibai (Fassio et al., 2019).
Notiekot pretéjam procesam jeb samazinoties to iedzivotaju skaitam, kam ir
augstaka izglitiba, tiek ietekmeétas vietéjas un regionalas ekonomikas. Tadé]
regionala konkurence par $is iedzivotaju grupas parstavjiem ir siva, un regionu
parvaldes nereti pienem politiskus léemumus par labu $is grupas parstavjiem,
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baidoties no t. s. smadzenu aizplisanas (anglu val. - brain drain), un atpalicl-
bas ekonomiskaja sektora (Bernard & Bell, 2018; Poot et al., 2008; Gibson &
McKenzie, 2011).

Augstak izglitotu un kvalificétu iedzivotaju skaita pieaugums ir process ar
passtimuléjosu raksturu, un, nemot véra §is grupas augsto mobilitates intensitati,
spéj batiski ietekmét jedzivotaju skaitu un sastavu gan regionala, gan lokala
limeni (Bernard et al., 2015; Thomas, 2019). Regioni, kas dominé augstak izgli-
toto darbinieku piesaisté, giist prieksrocibas no zimigam zinasanu parnesém,
kas materializéjas finansialos ienémumos. Turpreti, regioni, kas nespéj konkurét
uz $o iedzivotaju piesaisti, tiek paklauti lielakam riskam piedzivot ekonomisko
stagnaciju vai pat lejupslidi. Sada veida konkurences parpilnajos apstaklos, ar
vislielakajam gratibam saskaras lauku regioni, tadél, ka augstskolu absolventi ir
daudz mazak tendéti parcelties uz teritoriju, kas atrodas zemak apdzivojuma hie-
rarhija, neka tie iedzivotaji, kam ir zemaks izglitibas limenis (Stockdale, 2004).

Tapéc $o iezimju skaidrosana svarigi ir arl kontekstualie raditaji, pieméram,
darba tirgus struktira, urbanizacijas pakape, iedzivotaju blivums un attalums
lidz lielakajiem metropoles arealiem, kas palidz interpretét sociali ekonomisko
grupu lielaku vai mazaku iesaisti migracija (Nivalainen, 2004). Vispareja ten-
dence rada, ka cilvéki parvietojas no retak uz blivak apdzivotam teritorijam,
ka arl uz vietam ar primaru specializaciju terciaraja vai pakalpojumu sektora.
Tomér urbana pilsétregiona attistibas ciklu modelis apgalvo, ka urbanizacija
biezi tiek papildinata ar suburbanizaciju un kontrurbanizaciju (van den
Berg et al., 1982), jo dazadiem cilvékiem, ar atskirigam vajadzibam, iespéjam un
motivacijam, pievilcigas ir dazadas dzivesvietas (Ambinakudige & Parisi, 2015;
Thomas, 2019). Vienlaikus nemigréSana var but gan ierobeZojumu rezultats, gan
apzinata izvele (Coulter & Scott, 2015).
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2. DATI UN METODES

Lai atbildétu uz promocijas darba pétnieciskajiem jautajumiem, promoci-
jas darba ietvaros tika izmantoti dazadi datu avoti un metodes, ka ari veikta
telpiska analize atskirigos geografiskos dalijjumos. Péetljjuma kopéjo struktaru
ilustré 2.1. attels, savukart sikaka informacija par izmantotajiem datiem atro-
dama 2.1. nodala, par geografisko daljjumu un mérogiem - 2.2. nodala, bet par
metodém - 2.3. nodala.

~

2. Migrantu
migricijas nozime geografiskais iesaistito iedzivotaju
iedzivotaju pardale izvietojums sastavs
Tkgadgjie iedzivotaju Tautas skaitiSana Tautas skaitiSana
Dati registra dati (2000., 2011., 2021.) (2011.,2021.)
(2011. - 2021.)
- . Administrativi Regulara se$stiira $inu Latvija
GeOgIaﬁSka'S teritorialais iedalfjums tikls, Latvija (ienako$a migracija
dal‘J‘"{'s un (Latvijas regioni, (1 $0na = ~16ha) pasvaldibas)
merogs apdzivojuma hierarhija)
Migracijas Globala telpiska Binara logistiska
pamatraditaji (saldo, autokorelacija regresija .
Metodes intensitate, efektivitate) (Moran’s I) (demografiskie,
Plismu vizualizacija Lokala telpiska sociali ekonomiskie
autokorelacija raditaji)

( 1. Iek§zemes \

\

[

J

f 3. Migracija \

(Getis-Ord Gi*)

J

. J

2.1. attels. Datu, geografiska dalijuma un metoZu sadalijums atkariba no
izvirzitajiem darba pétnieciskajiem jautajumiem

2.1.

Izmantotie dati

Pétljuma izmantoti divi galvenie statistisko datu avoti, kas sniedz informa-
ciju par iekszemes migraciju:
a) Anonimizéti individuala limena 2000., 2011. un 2021. gada Latvijas
Republikas tautas skaitiSanas dati, kas izmantoti iek$zemes migracija
iesaistita iedzivotaju izvietojuma (visas tris datubazes) un sastava
(pédéjas divas) raksturo$ana. Tautas skaitiSana ir praktiski vienigais
detalizétu, visaptverosu datu ieguves avots par iedzivotaju skaitu,
sastavu, nodarbosanos un migraciju. Turklat tautas skaitiSanas datiem

ir augsta ticamibas pakape un visaptveross geografiskais parklajums
(Lomax, 2022). Reprezentativi dati tiek iegati individuala limeni, kas
anonimizéta forma, georeferencéjot, analizéjami gan administrativo
teritorialo vienibu, gan telpiskas analizes rezultata veidotu Sunu tikla
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b)

méroga (Doxsey-Whitfield et al., 2015). Pétjjumam izmantotie tautas
skaiti$anas datu masivi ir ierobeZotas pieejamibas informacija. To
izmanto$ana pétnieciskiem mérkiem ir iespéjama ar specialu Latvijas
Republikas Centralas statistikas parvaldes (CSP) atlauju, nodrosi-
not datu izmanto$anas konfidencialitati. Tadéjadi, CSP un Latvijas
Universitates savstarpéji noslégta liguma nosacijumi pielauj ierobezotu
piekluvi tautas skaitiS$anas datiem un nosaka to apstradi apkopota veida.
Tedzivotaju migracijas konteksta $is datu avots lauj kategorizét migracija
iesaistito iedzivotaju sastavu péc pazimes “pastaviga dzivesvieta gadu
pirms tautas skaitiSanas”, ietverot sevi tadus demografiskos un sociali
ekonomiskos raditajus, kas nav pieejami citos datu avotos (Green, 2018).
Gadijumos, kad dzivesvietas teritoriala vieniba Latvijas ieksiené atskiras
gadu ieprieks un tautas skaitiSanas bridi, iedzivotajs tiek kategorizéts
ka iek$zemes migrants.

Jateic, ka Sie dati parada viena gada situaciju un lauj veikt salidzinajumu
starp 2000., 2011. un 2021. gadu, tomér nav pielietojami migracijas
dinamikas raksturo$ana, jo neietver informaciju par periodu starp
abiem gadiem. Tapat ar tiem nevar raksturot migracijas kopapjomu u. c.
pamatraditajus. Respektivi, ja iedzivotajs gada laika parcélies vairak
par vienu reizi, Sajos gados bis registréta tikai situacija divos laika
momentos. Si problematika akcentéta ari vairakos pétijumos saistiba
ar iek§zemes migraciju (Foley et al., 2021; Bell et al., 2014; Rogerson,
1990).

Iedzivotaju registra dati pétjjuma izmantoti iek§zemes migracijas
plasmu rakstura aprakstam un pamatraditaju aprékinasanai (sk.
2.3.1. nodalu). Sis datu avots atspogulo ikgadéjos datus par iedzivotaju
deklaréto dzivesvietu gada sakuma. Pétijuma izmantots datu masivs par
dzivesvietu mainijuso iedzivotaju skaitu 119 pasvaldibu limeni un 76
pilsétu limeni. Datu apkopojumu un salidzinamibu ilgaka laika perioda
apgriitina Latvijas teritorijas administrativi teritorialas izmainas. Laika
gaita mainoties pasvaldibu geografiskajam sadalijumam (Administrativo
teritoriju un apdzivoto vietu likums, 2020; Administrativi teritorialas
reformas likums, 2009), mainijusies ari datu specifika. Pétijuma periods
galvenokart atspogulo 2009. gada Administrativi teritorialas reformas
likuma noteikto iedalijumu un promocijas darba izmantoti dati par
2011.-2021. gadu. Kopgjas situacijas raksturosanai migracijas kopap-
joms vizualizéts ari par 2000.-2010. gadu, tomer $is laika periods valsts
ieksiené netiek apskatits teritorialo parmainu del.

Janorada, ka Sie dati atspogulo iedzivotaju deklarétas dzivesvietas
nomainu, kas attiecinama uz registracijas laiku un var atskirties no fak-
tiskas dzivesvietas mainas briza. Latvijas gadijuma atseviskos gados datus
ietekmeéjusas normativo aktu izmainas, kas regulé dzivesvietas registra-
ciju (Bérzins u. c., 2019), savukart nakamajos gados tie normalizéjas.

20



Salidzinot iedzivotaju ikgadéjos registra un tautas skaitiSanas datus, jaat-
zimé, ka pirmie parada registréto dzivesvietas mainu. Tikmeér otraja gadijuma
datu ievaksanas specifika gadu gaita ir mainijusies — 2000. un 2011. gada skai-
tiSanas atspogulo iedzivotaju faktisko dzivesvietu (CSP, 2021a), bet 2021. gada -
registréto (CSP 2021b).

Faktiska iekSzemes migracija attiecas uz realu dzivesvietas mainu, savukart
registréta migracija atspogulo administrativi fiksétas dzivesvietas izmainas, kas
ne vienmér sakrit ar faktisko uzturésanas vietu. Sis atskiribas var rasties dazadu
iemeslu dél, tostarp kavetas deklarésanas, stratégiskas deklarétas dzivesvietas
izvéles (pieméram, socialo pabalstu, izglitibas vai nodoklu apsvérumu dél). Sadas
datu neatbilstibas var ietekmét pétljumu rezultatus vairakos veidos. Registrétas
migracijas dati var daléji neietvert faktiskas migracijas apjomus, Ipasi to iedzivo-
taju grupu vida, kuru dzivesvietas maina biezi ir elastiga vai ar pagaidu raksturu,
kas var ietekmét analizi dazados telpiskos limenos (Raymer et al., 2011; Ernsten
2018). Janem vera arl ietekmi uz datiem tiesi strauju parmainu periodos, pie-
meéram, globalas finansu krizes vai Covid-19 pandémijas laika, kas parklajas ar
abam tautas skaitiSanam. Migracijas literatiira iek§zemes migracijai finansu kri-
zes ietekmé raksturiga parvirzisanas tuvak apdzivojuma centriem ar lielaku dar-
bavietu pieejamibu (Mitze 2018), kamér Covid-19 pandémijas laika vairaki péti-
jumi akcenté&jusi virzibu talak no centriem uz mazakam apdzivojuma hierarhijas
vienibam (Rowe et al., 2023; Gonzalez-Leonardo et al., 2022a). Sadu notikumu
analizé objektivaku ainu parada faktiskas dzivesvietas dati, Ipasi, ja procesam
nav ilglaicigs raksturs ka tas novérots Covid-19 laika migracijas plasmu gadi-
juma Eiropa (Gonzalez-Leonardo et al., 2022b; Korczyniski & Kajdanek, 2025).

Lai gan registréta migracija var nepilnigi atspogulot redlo migracijas
apjomu, ta sniedz konsekventu un telpiski salidzinamu informaciju ilgaka
laika perioda. Tadéjadi pétijuma iegutie rezultati interpretéjami ka tendencu
apzinasana migracijas plasmu virzieniem, intensitatei un ar migraciju saistito
faktoru ietekmei, izmantojot Latvija pieejamos datu avotus.

Promocijas darba rezultati no abiem datu avotiem interpretéti atseviskas
nodalas, tomeér 2011. un 2021. gada tautas skaitiSanu rezultati salidzinati, inter-
pretéjot tos caur relativajiem raditajiem — z-vértibam un regresijas koeficientu
veida, kas normalizé iespéjamas migrantu kopskaita atskiribas.

Kartografiska materiala izveidei izmantoti SIA Envirotech datu kopa “GIS
Latvija” ietvertie geotelpiskie dati par pilsétu novietojumu un administrativi
teritoriala iedalfjuma vienibam (SIA Envirotech, 2015).

2.2. Geografiskais dalijums un mérogs

Promocijas darba pétijjuma batiska bija iek§zemes migracijas procesa rak-
sturosana dazados teritorialos iedalijumos. Rezultatu pirmaja dala migracijas
pamatraditaji vizualizéti administrativi teritoridlo vienibu griezuma, laujot
salidzinat situaciju starp regioniem. Sada dalijuma izvéle pamatojama ar datu
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pieejamibu un salidzinamibu ilgaka laika perioda, aptverot 119 pasvaldibas
(Administrativo teritoriju un apdzivoto vietu likums, 2008).

Iek$zemes migracijas izpéte regionala limeni palidz izprast iedzivotaju par-
vietoSanos un tas ietekmi uz iedzivotaju pardali, ka ari uzsver izmainas socialaja
struktira un ekonomiskas attistibas raksturojumos, noradot uz nakotnes regio-
nalas attistibas izaicinajumiem un iespéjam (Faggian et al., 2017; Rees et al., 2017).

No iedzivotaju skaita pardales viedokla, iek§zemes migracija ir galvenais
process, kas nosaka iedzivotaju skaita un vecuma struktiras izmainas regionos,
veicinot iedzivotaju koncentracijas pieaugumu ekonomiski attistitakos regionos,
vienlaikus sekméjot novecosanos un iedzivotaju skaita samazinasanos citos
regionos (Rees & Sander, 2020; Bell et al., 2015). No ekonomiska viedokla,
migracijas process ir ciesi saistits ar iedzivotaju pardali, kas savukart ietekmé
regionalo attistibu atskirigos tempos, veicinot teritorialo nevienlidzibu, atski-
ribas cilvekkapitala limeni, inovaciju attistiba un sabiedrisko pakalpojumu
pieejamiba (Faggian et al., 2017; Alvarez, 2021).

Latvija, lidzigi ka citas Centralas un Austrumeiropas valstis, novérojamas
lidzigas tendences regionalas nevienlidzibas zina: galvaspilsétas un lielakas
pilsétas attistas straujak, savukart lauku un periférijas regioni saskaras ar depo-
pulaciju un zemaku ekonomisko konkurétspéju (Kebza et al., 2019; Ezcurra,
2007; Jermolajeva et al., 2017; Hazans, 2003). Vairaki pétjjumi identificé tiesi
iek$zemes migracijas nozimi regionala limena izpété (Incaltarau et al., 2021;
Gonzélez et al., 2024).

Nemot véra Latvijas gadljumam raksturigas regionalas atskiribas starp Rigu,
tas piepilsétas dalu un citiem regioniem (Jermolajeva et al., 2017; Krisjane u. c.,
2021), darba iek§zemes migracijas loma tiek raksturota, generalizeti salidzinot
Rigas metropoles regionu (Rigu un tas piepilsétu) ar paréjiem regioniem.

Jauzsver, ka gan tautas skaiti$anas, gan Iedzivotaju registra dati ka iek$zemes
migrantus identificé tos iedzivotajus, kuri datu vaksanas bridi ir mainijusi dzi-
vesvietas pasvaldibu, nemot véra konkrétaja gada aktualo Latvijas administrativi
teritorialo iedalijumu. Sis kritérijs ari pamato pétijuma laika perioda izvéli - no
2011. Iidz 2021. gadam -, kas atbilst 2009. gada administrativi teritorialajai refor-
mai. Ja iedzivotajs pasvaldibas ietvaros mainijis, pieméram, dzivesvietas pagastu
vai parcélies teritorialas vienibas ieksiené, tas ikgadéjos datos netiek registréts
ka iek$§zemes migracijas gadijums. Iznémums $im datu kopam ir migrantu
izdalfjums pa pilsétam, tas noskirot no paréjas novada teritorijas. Sada datu
agregacija lava veikt analizi pa apdzivojuma veidiem.

Cits geografiskais dalijums, kura ietvaros aplakots iekszemes migracijas
raksturs, ir uz apdzivojumu balstits, kas attieciba péc teritorijas piederibas
pilsétai vai laukiem, to kategorize hierarhiska iedalijuma. Latvijas gadijuma sis
iedalfjums ir saistits gan ar Rigas, gan citu pilsétu nozimes atskiribam valsts
apdzivojuma un ekonomiskaja sistéma. Ta pamata ir galvaspilséta Riga un
citas valstspilsetas, kas identificéjami ka valsts nozimes apdzivojuma centri.
Hierarhiski zemak kotétas tiek 20 regionu pilsétas, kam ir izteikta nozime
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planos$anas regiona limeni, kamér mazpilsétas ir nozimigi apdzivojuma centri
pasvaldibu limeni. Tapat, nemot véra atskiribas starp Rigas piepilsétas apdzivo-
juma centriem un citos regionos esosajiem, apdzivojuma hierarhiskaja iedalijuma
tiek definéta atseviska kategorija — Rigas piepilséta, sevi ietverot gan valstspilsétu
Jarmalu, gan 6 mazpilsétas, gan 20 teritorija ietilpstosos lauku pagastus. Arpus
metropoles regiona eso$a 491 lauku teritorija lidzinas Latvijas teritorialo vienibu
limend ietilpsto$ajam pagastu sadalljumam un noslédz apdzivojuma hierarhisko
iedalijumu. Janorada, ka atbilstosi valsts teritoridlajam iedalijumam pétijuma
perioda laika, raksturojuma ka mazpilsétas nav kategorizétas Adazi, Marupe,
Kekava, Iecava un Koknese, kas pilsétas statusu ieguva péc 2021. gada. Tas sta-
tistiski atbilst lauku teritorijam, jo no 2011. lidz 2021. gadam bija ciemu statusa.

Nemot véra §is zonas funkcionala rakstura parklasanos ar citam vienibam,
to geografiskais sadalijums uzskatamak noradits 2.2. attéla un 2.1. tabula.
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2.2. attéls. Darba izmantotais Latvijas geografiskais dalijums

2.1. tabula. Apdzivojuma hierarhija Latvija un taja ietilpstosas teritorialas vienibas

Limenis (sakot ar augstako) Teritorialo vienibu skaits Parklasanas regionala griezuma

Galvaspilséta (Riga) 1

1 valstspilséta
Rigas piepilséta 6 mazpilsétas
20 (lauku teritorijas)

Rigas metropoles regions

Valstspilsétas 8

Regionu pilsétas 20 Kurzeme, Vidzeme, Zemgale,
Mazpilsétas 41 Latgale

Lauku teritorijas 491
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2.3. attéls. Regulara seSstiira $anu tikla datu izvietojuma piemérs Rigas metropoles
regiona

Apdzivojuma hierarhijas izpéte ir bitiska, lai izprastu, ka veidojas un attistas
apdzivotas vietas, ka ari kapéc §1 izpratne ir svariga ilgtspéjigai teritoriju plano-
$anai un attistibai. Apdzivojuma hierarhija nosaka, ka dazada limena apdzivotas
vietas savstarpéji mijiedarbojas un ka tas pilda dazadas funkcionalas lomas
regiona caur tai patapinato apdzivojuma sistému, un iedzivotaju, resursu plis-
mam, kas ietekmé parmainas taja (Lobo et al., 2019; Bowman & Wilson, 2011).

Migracijas literatlira biezaki klast pétijumi, kas akcenté migracijas lomu
saikné ar pilsétu un lauku apdzivojumu, generalizéti defingjot augSupejosu un
lejupejosu migraciju. Pirma sevi ietver primaru pliasmu virzibu no mazakam
apdzivotam vietam uz lielakam pilsétam, kameér otra virzita pretéja virziena.
Migracijas pétijumos So virzibas raksturu médz skaidrot kopa ar migrantu
sastavu. AugSupejosa migracija raksturigaka ipasi jaunieSu un ekonomiski aktivo
iedzivotaju vidd, kam migracija dominé ar darbu un macibam saistiti motivi
(Plane et al., 2005; Lerch, 2016; Kotsubo & Nakaya, 2024). Lejupejosa migracija
tradicionali raksturigaka saistiba ar gimenes apstakliem un dzivesvides kvalitati
ipasi vecaka gadagajuma iedzivotaju vida (Kotsubo & Nakaya, 2024; Mu et al.,
2021), tomér kop$ 2020. gada intensificéjusies arl citu grupu starpa Ipasi attis-
titajas valstis Covid-19 pandémijas iespaida (Gonzalez-Leonardo et al., 2022b;
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Rowe et al.,, 2023; Nelson & Frost, 2022; Rowe et al., 2022), argumentgjot, ka
$ads plismu raksturs varétu bt tikai islaicigs.

Nemot véra 2.1. nodala aprakstito datu specifiku, promocijas darba ietvaros
iedzivotaju izvietojums aplikots teritorialo vienibu ieksiené regulara sesstiira
$inu tikla griezuma (2.3. attéls). Sis geotelpisko datu slanis ticis georeferencéts
ar viena gada ienakoSo iek§zemes migrantu skaitu katra $ana (1 Sana = ~16,2 ha)
2000., 2011. un 2021. gada, péc tam veicot globala un lokala rakstura telpiskas
autokorelacijas aprékinus. Lai izvairitos no auksto punktu klasteru veidosanas
neapdzivotas teritorijas, analizé nav ietvertas $iinas bez iedzivotaju skaita, kas sada
meéroga parsvara atbilst mezu, idenstilpju un lauksaimniecibas zemju teritorijam.

Si iedalijuma pielietojums ciesi saistits ar darba 2. pétniecisko jautajumu,
kas izriet no teritorialo vienibu analizes nepilnibam un iespéjas aplakot mig-
rantu izvietojumu pietuvinataka meéroga.

2.3. Peétijuma metodes

2.3.1. Migracijas pamatraditaji

Pétijuma galvenas izmantotas statistiski matematiskas metodes var jedalit
migracijas pamatraditajos un ekonometriskajas metodés. Migracijas pamatra-
ditaji tiks aprekinati, izmantojot gan Centralas statistikas parvaldes publicétos,
gan nepublicétos datus. Nepublicétie dati ietver iek$§zemes migracijas informa-
ciju novadu limeni, sniedzot datus par iedzivotaju skaitu, kas iebraukusi vai
izbraukusi no katras pasvaldibas.

Viens $adiem pamatraditajiem ir migracijas saldo (Maido). T4 ir starpiba
starp kadas teritorijas iebraukusajiem un izbraukusajiem iedzivotajiem:

Msatdo = Miebr — Mizbr (1)

Raditajs, kas norada uz iedzivotaju iesaistes biezumu iekSzemes migracija
konkrétas teritorijas, ir migracijas intensitate (MI). Si raditaja aprékinos Mo
apzimé migrantu skaitu laika intervala, kamér P apzimé kopéjo iedzivotaju
skaitu intervala sakuma (Van Imhoff & Keilman, 1991).

MI =100 x (Mop / P) 2

Raditajs, kas raksturo iek$zemes migracijas ietekmi uz iedzivotaju izvieto-
jumu, ir migracijas efektivitate (MEI) (Plane and Rogerson, 1994). To pielieto,
lai noteiktu migracijas pliismu lidzsvara pakapi un migracijas efektivitati iedzi-
votaju sadalfjuma starp teritorijam (Rees and Kupiszewski, 1999; Stillwell et al.,
2000). Si indeksa aprékina vienadojums ir $ads:

MEI = 100 ( Z | Miebr — Mizbr | /z Miebr + Mizhr) (3)
i i
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Miepr norada uz kopéjo iebraukuso skaitu teritorija i, kameér M., apzimé
izbraukuso skaitu Saja pasa teritorija. MEI veértibas ir no 0 lidz 100, un augstas
vertibas norada, ka migracija ir efektivs process iedzivotaju starpregionu par-
dalé, bet zemas vértibas parada, ka starpregionu plasmas ir lidzsvarotakas un
iedzivotaju izvietojums migracijas rezultata netiek batiski ietekméts. Migracijas
efektivitates raditaja nozime tiek akcentéta migracijas literattira salidzinajuma ar
citiem raditajiem, pieméram, migracijas saldo (Plane, 1984; Rogers & Raymer,
1998). Efektivitates raditaja aprékins sevi ietver saldo moduli, ka ari migracijas
kopapjomu apskatamaja teritorija. Saldo norada uz mérogu, kada migracija
kvantitativi izmaina apdzivojumu, kamér efektivitate darbojas ka reprezentativs
raditajs tam, cik balanséti aplukotaja laika posma notikusas migracijas plasmu
izmainas (Plane, 1994).

2.3.2. Telpiskas autokorelacijas metodes

Iekszemes migracija iesaistito iedzivotaju izvietojuma iezimes raksturotas,
izmantojot telpiskas autokorelacijas raditajus, kas lauj globala un lokala griezuma
noteikt konkrétas iedzivotaju sastava grupas izvietojuma koncentraciju teritorija.

Telpiskas autokorelacijas aprekini tika veikti, izmantojot Esri ArcGIS telpis-
kas analizes rikus GIS vidé, ka ari regulara se$stira $inu tiklu pa visu Latvijas
teritoriju (sikak 2.2. nodala), kas apvienots ar georeferencétiem statistikas
datiem par viena gada iek$zemes migrantu skaitu katra $ina péc 2000., 2011.
un 2021. gada tautas skaitiSanas datiem (sikak - 2.1. nodala).

Tadgjadi, kopéjas situacijas, $aja gadijuma - Latvijas teritorijas, raksturo-
jumam tiek definéts globalais Morana indekss (anglu val. - Global Moran’s I),
kas norada uz visu telpisko vienibu ($tnu) koncentracijas, izkliedes iezimém
pétljuma teritorija (Lloyd, 2015; Matthews & Parker, 2013).

Indeksa vértibas aprékins tiek veikts péc $adas formulas:

n Z;ijlwi,f (xi _)_C)(xf _)_C)
So Z?:l(xi -%)

kur n izsaka telpisko objektu (pieméram, regularu $anu) skaitu teritorija, S, -
telpisko svaru summu, w;; — telpisko svaru starp vienibam i ($tna, kas tiek
aplakota) un j ($ina, kuras telpiska ietekme tiek aplakota pret i). Tikmer x; un
xjir statistiskas vértibas, kas attiecas uz mainigo, pieméram, iek$§zemes migrantu
skaitu rezgi i un j. Visbeidzot X parada mainigo vidéjo vértibu visas vienibas
datu kopa (Moran, 1950; Anselin, 1988).

Morana indeksa vértibas diapazons varié intervala no +1 lidz -1, izteikti
pozitivam vértibam noradot uz lidzigu vértibu klasteru veidosanos. Tikmér
vertibas, kas tuvakas —1, norada uz atskirigu vértibu koncentrésanos tuvu viena
otrai. Vértibas ap 0 norada uz to, ka telpiska autokorelacija konkrétaja datu kopa
netiek novérota. Papildus Morana indeksam, telpiska analize veic ari ari kopéjas

I =

)
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z-vertibas (anglu val. - z-score) un butiskuma limena (anglu val. - p-value) apre-
kinu teritorija, kas lauj izvértét kopéjo Morana indeksa statistisko batiskumu.
Tadgjadi, p-vértibai esot zemakai par 0,05, datu sadalfjums nevar tikt uzskatits
par nejausu. Tikmér pozitiva z-vértiba noradis uz lidzigu, kameér negativa - uz
atskirigu vértibu tuvaku izvietojumu. Ja vértiba ir 0, tad autokorelacija pétijuma
teritorija netiek konstatéta.

Paraléli globalajam raditajam, lai konstatétu iek$zemes migrantu izvieto-
juma iezimju atskiribas Latvijas ieksieng, tiek pielietota Getis-Ord Gi* karsto un
auksto punktu analize, kas ir viena no lokala rakstura telpiskas sasaistes indi-
katoriem (LISA) (Getis & Ord, 1992). Pétijuma tas identificé regulara sesstara
$unu tikla datu kopas ar lidzigi augstam vai lidzigi zemam vértibam, veidojot
attiecigi karsto vai auksto punktu klasterus. S telpiskas analizes pieeja ka vienu
no koriggjosajiem raditajiem izmanto attdlumu starp $inam, nemot véra to izvie-
tojumu (Songchitruksa & Zeng, 2010). Telpiskas autokorelacijas metodes biezi
pielietotas pétijumos iedzivotaju un apdzivojuma geografija (Kurek et al., 2021;
Matthews & Parker, 2013; Raymer et al., 2019; Pregi & Novotny, 2024 u. c.).

Saja gadijuma katrai $iinai datu kopa tiek aprékinata z-vértiba un p-vértiba,
kas, lidzigi ka Morana indeksa gadijuma, parada $inas vértibas statistisko atta-
lumu no standartnovirzes ka arf statistisko batiskumu pret visas datu kopas
vidgjo vértibu. Atskiriba no Morana indeksa, pozitivas z-vértibas nozimés lidzigi
augstu vértibu, kamér negativas - zemu vértibu koncentréSanos vienuviet.

Aprékina laika z-vértibam tiek izdalitas batiskuma klases, kas norada uz
karsto vai auksto punktu veidosanos. Izteikti negativas z-vértibas tiks katego-
rizétas ka aukstie punkti, kamer izteikti augstas — ka karstie (pie varbatibas
p < 0,05; p < 0,01). Telpiskas analizes pieeja tiek aprékinata péc sadas formulas:

. lei,~ x-—Xlei,<
Gi _ j=1"b] J2 j=1"%] (5)
n n
”Z w (Zj:lwi>j)2

=i
n-1

S

kur x j ir novérojuma veértiba, X ir vidéja novérojumu vértiba, w ; ir novérojumu
i un j attalums, s2 ir novérojumu novirzes kvadratu vidéja attieciba un n ir
kopéjais novérojumu skaits (Getis & Ord, 1992).

Analize ka telpiskas attiecibas raditajs izmantota inversa distance (anglu val. -
inverse distance). Ta izvéléta, nemot véra regulara sesstiira $tinu tikla parklajuma
geometriskas Ipatnibas kombinacija ar to, ka analizé ieklautas tikai apdzivotas
$unas (2.3. attels). Konkrétais raditajs prioritizé tuvak eso$as Sinas ar augstu ieks-
zemes migrantu Ipatsvaru un tas ieklauj klasteri. Alternativi attiecibu raditaji, pie-
méram, $inu saskari definéjosie (anglu val. - contiguity edges-only, contiguity-edges
corners) butu izmantojami gadijumos ar pilnigu parklajumu (pieméram, admi-
nistrativas teritorijas), kameér fikséta distance (anglu val. - fixed distance band)
ar definétu videéjo attalumu, pielietojuma punktveida datu gadijuma (Esri 2025b).
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Japiemin, ka autokorelacijas aprékini veikti nemot véra tikai ienakoso mig-
raciju, kas saistits ar tautas skaitiSanas specifiku Latvija. Izejosas migracijas dati
tiek ieguiti no respondentu pasu noraditajam (2011. gads) vai registra esos$ajam
(2021. gads) iepriekséjam dzivesvietam pas$valdibu limeni, kameér ienakosa
migracija tiek noteikta péc respondenta esosas dzivesvietas. Ta CSP pirms datu
anonimizacijas ir pieejama dzivesvietas adreSu limeni, bet pétijuma vajadzibam
nodota regulara rezga $nu limeni. Lai gan telpiska autokorelacija starp gan
ienakosas, gan izejosas migracijas raditajiem atseviski vai saldo veida varétu
sniegt papildu ieskatu izvietojuma iezimju raksturo$ana (Gao et al., 2024), datu
struktiiras atskiribu dé] ta pétijuma nav ietverta.

2.3.3. Binara logistiska regresija

IekSzemes migracija iesaistita sastava analizei izmantota ekonometriska
metode — binara logistiska regresija. S statistiskas analizes pieeja tika izvéléta,
nemot véra tas plaso pielietojumu socialajas zinatnés un geografija, analizé&jot
dihotoma rakstura atbildes kada procesa norisei (Finney & Simpson, 2008;
Champion et al., 2009; La Parra-Casado et al., 2017). Tadgjadi $1 statistiska
pieeja ir Ipasi piemérota iedzivotaju sastava, pieméram, migracijas pétijumiem,
kur atkarigais mainigais atspogulo binaru stavokli (ir iesaistijies iek§zemes mig-
racija vai nav). Péetjjuma ietvaros regresijas modeli veidoti 2011. un 2021. gada
tautas skaitiSanas datiem, kas ar lielaku detalizaciju lauj analizét gan iedzivotaju
demografiskos raditajus, gan ari sociali ekonomiskos.

Binaras logistiskas regresijas modeli izsaka §ads vienadojums, kam kreisaja
pusé atrodas atkarigie mainigie, bet labaja - demografiskie, sociali ekonomis-
kie u. c. rakstura mainigie (x) (Greene, 2003):

Y, =1

log;:((Y;:O))_ﬁo +Z£:lﬁjk'xz’k (6)
kur: p(Y; = 1) ir varbutiba, ka notikums (pétijjuma — dzivesvietas nomaina) Y
attieciba uz iedzivotaju ; ir vienads ar 1;
Po ir konstantes vértiba, paradot iedzivotaja izredzes iesaistities migracija, ja
visi iedzivotaju sastava raditaji pieder references grupam (pétijuma ietvaros ka
references grupas izvélétas tas, kam migracijas literatara iedzivotaju sastava
pétljumos ir augstaka iesaiste migracija);
Bjk ir koeficienti, kas saistiti ar katru paskaidrojo$o mainigo, kur j ir mainiga
kategorija (pieméram, 15-34 gadus veci iedzivotaji), bet k ir mainiga indekss
visa regresijas modeli.

Rezultata tiek ieguti B jeb regresijas koeficienti, kas norada katra paskaid-
rojo$a mainiga ieguldijumu procesa norisé logaritmétu izredzu veida (anglu
val. - log-likelihoood). Negativs koeficients nozimé mazaku migracijas varbuatibu
salidzinajuma ar references grupu, savukart pozitivs norada uz paaugstinatu
migracijas iespéjamibu. Paraléli tiek testéts ari statistiskais batiskums katras
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grupas atskiribam no references grupas. Tapat modeli papildinati ar tos izskaid-
rojosu vertibu Nagelkerke R2.

No modelu izskaidrojamibas viedokla jamin ari tas, ka regresijas analize
datu apstrades gaita pienem to, ka starp neatkarigajiem mainigajiem nepastav
savstarpéji ciesa korelacija. Pretéja gadijuma, modeli ieklaujot lidzigus mainigos,
var rasties multikolinearitate (Mood, 2010). Pieméram, neatkarigo mainigo ver-
tibas péc migracijas galamérka — Rigas metropoles regiona un Rigas piepilséta,
bitu ciesa korelacija starp iedzivotaju sastavu, kas raditu multikolinearitati.

Tapat ir svarigi noradit, ka binaras logistiskas regresijas iegitie koeficienti
nav tiesa veida salidzinami starp dazadiem gadiem (Mood, 2010). Tapéc modeli
tika veidoti katram gadam atseviski, salidzinot nevis koeficientu vértibas, bet gan
tendences. Visbeidzot, nemot véra datu specifiku, regresijas modeli darba palidz
identificét statistiskas sakaribas nevis konkrétas célonsakaribas. Pieméram, lai
gan tika konstatéts, ka individi ar noteiktu izglitibas limeni biezak migré, no ta
nevar secinat, ka izglitiba pati par sevi izraisijusi $adu parcel$anos.

2.2. tabula. Regresijas koeficientu aprékinos ieklauto datu sadalijums. Viena gada
migranti Latvija kopuma (15 gadigi un vecaki)

2010-2011 2020-2021
% | N (tiikst.) % | N (tikst.)
Modelis 1 & 2
Dzivesvietu mainijusie 2,8 47,5 6,6 98,7
Dzivesvietu nemainijusie 97,2 1666,3 93,4 1429,6
Kopa 1713,8 1528,3

Regresijas modelu aprékinos ieklautie dati par iek$zemes migracija iesaistito
un neiesaistito skaitu un Ipatsvaru gada laika atklaj atSkiribas starp 2011. un
2021. gada migracijas aktivitati. Promocijas darba ietvaros tika izstradati divi
regresijas modeli, kas apliikoja visas Latvijas ienakosas migracijas sastava ipat-
nibas starp abiem gadiem. Analizé netika ieklauti iedzivotaji pirmsdarbspéjas
vecuma (0-14 gadi), jo $1 vecuma grupa migracijas literatara tiek uzskatita
par vecakam vecuma grupam piesaistitu (Cooke, 2008; van der Wiel, 2021;
Thomas & Dommermuth, 2020). Tapat $I grupa nav pilniba iesaistita darba
tirgd, kas ietekmeétu rezultatus, analizgjot tos kombinacija ar izglitibas limeni
un nodarbinatibu.

Salidzinajuma ar alternativam metodém, pieméram, linearo varbitibas
modeli, kas var radit prognozétas varbatibas arpus 0-1 intervala (Horrace &
Oaxaca, 2006), vai modificéto Puasona regresiju, kas biezak tiek izmantota
epidemiologija (Zou & Donner, 2011), logistiska regresija biezak izmantota
iedzivotaju pétijumos (Huang, 2023). Darba izstradé tika apsvérta ari probita
regresija, tomér tas rezultati ir gratak salidzinami starp modeliem un pasniegti
bez normalizacijas z-vértibu veida (Long & Freese, 2014).
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3. REZULTATI UN DISKUSIJA

Saja promocijas darba nodala apliikoti galvenie darba rezultati, katrai apaks-
nodalai balstoties uz vienu 1. nodala izvirzito 1. pétniecisko jautajumu. Pirmaja
apaksnodala raksturota iek§zemes migracijas loma un plismu raksturs starp
Latvijas regioniem un apdzivojuma hierarhijas vienibam. Otraja apaksnodala,
izmantojot individuala Iimena datus un telpiskas autokorelacijas metodes, tiek
raksturotas migrantu izvietojuma iezimes lokala méroga. Tresaja apaksnodala,
izmantojot binaro logistisko regresiju un tautas skaitiSanas datus, raksturots
iekSzemes migracija iesaistito iedzivotaju sastavs. Rezultati balstiti uz ievada
izdalitajam zinatniskajam publikacijam un diskusijas veida saistiti ar nozaré
saistitiem aktualiem pétjjumiem.

3.1. lekSzemes migracijas loma un plismu raksturs Latvija

3.1.1. lekSzemes migracijas apjoms un regionalas iezimes Latvija

Migracija Latvija ir viens no nozimigakajiem procesiem, kas ilgtermina
veido valsts iedzivotaju skaitu un sastavu. Tas ietekme bieZi vien parsniedz
dabiskas kustibas raditas parmainas, ipasi regionala limeni, jo migracijas rezul-
tata daudzviet tiek noteikta gan iedzivotaju skaita pieauguma, gan samazinajuma
tendence.

Veértgjot faktorus, kas ietekmeéjusi iedzivotaju skaita izmainas, redzams, ka
ilgtermina migracijai ir skaitlisks parsvars par dabiskas kustibas rezultatiem
iedzivotaju skaita un izvietojuma Latvijas regionos (3.1. attéls). Laika posma no
2000. lidz 2020. gadam dabiskas kustibas rezultata iedzivotaju skaits samazinajies
visos regionos, taCu samazinajuma intensitate ir at$kiriga. Lielakais samazina-
jums bijis Riga un Latgalé. Pieriga, neieskaitot galvaspilsétu, vérojamas pozitivas
iedzivotaju skaita izmainas, ko nosaka izteikti pozitivs ilgtermina migracijas
saldo, kas kompensé negativas dabiskas kustibas sekas. Riga iedzivotaju skaita
samazinajums 2011.-2020 gada bijis mazaks neka 2000.-2010 gada. Savukart
Zemgalé, Vidzemeé un Latgalé skaitliska sarukuma tempi un abu faktoru ietek-
mes sadalijums saglabajies praktiski nemainigs.

Tedzivotaju migracijai ir nozimiga loma iedzivotaju skaita un apdzivojuma
parmainu veicinasana Latvija, un statistika registrétais migracijas kopapjoms
zimigi parsniedz dabiskas kustibas raditajus. Tomér salidzinot migracijas statisti-
kas veidojoSos raditajus sava starpa, iespéjams konstatét, ka iedzivotaju ilgtermina
migracijas uzskaité dzivesvietas maina valsts ieksiené starp tas teritorialajam vie-
nibam batiski parsniedz starptautiskas migracijas raditajus (3.2. attéls). Cilveku
parvieto$anas procesam starp valsts regioniem un pasvaldibam ir daudz lielaka
ietekme uz Latvijas apdzivojuma sistémas attistibu un iedzivotaju izvietojumu
neka migracijas literatara plasi aplikotajiem starpvalstu migracijas aspektiem.
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2000 - 2010 2011 - 2020

Riga Pieriga Vidzeme Kurzeme Zemgale Latgale Riga Pieriga Vidzeme Kurzeme Zemgale Latgale
40000

20000

-20000 .‘

-40000
-60000
-80000

-100000

W Migracijas saldo m Dabiskais pieaugums
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No 2000. 1idz 2021. gadam iekSzemes migracija vidéji katru gadu iesaistijusies
50,4 tiikstosi iedzivotaju. Tas veido 2,4% no kopéja iedzivotaju skaita videji katra
no gadiem konkrétaja laika perioda. Registrétas iek$zemes migracijas kopapjoms
visa apliikotaja perioda parsniedz Latvija registréto starptautiskaja migracija
iesaistito cilveku skaitu par 468 tikstosiem iedzivotaju un tikai atseviskos gadi-
jumos bijis mazaks par starpvalstu migracija registréto kopapjomu. Iznémums
ar iek$zemes migracijas kopapjoma Ipatsvaru, kas ir mazaks par starptautiskaja
migracija registréto bijis laika posma no 2009. Iidz 2011. gadam, kad pieauga
emigracija uz Rietumeiropas valstim saistiba ar globalas ekonomiskas krizes
ietekmi uz darba tirgu Latvijas regionos ka ari lielakajos apdzivojuma centros.

Aplikojot ieks$zemes migracijas apjoma dinamiku atseviski, redzams, ka
no 2000. lidz 2021. gadam ta Latvija bijusi visai atskiriga. Sidas parmainas
aplikotaja laika posma ietekméja galvenokart politiski faktori, kas izpaudas ka
izmainas virkné normativo aktu, kas gan tiesi, gan netiesi bija saistiti ar dzives-
vietas registraciju. Respektivi, Latvija obligato uzturé$anas registraciju atcéla péc
neatkaribas atjaunosanas, bet jauna vienoti funkcionala sistéma, kas noziméja
pareju no pieraksta sistémas uz brivpratigu dzivesvietas deklarésanu, stajas speka
tikai 2003. gada vida (Dzivesvietas deklarésanas likums, 2002). Deklarésanas sis-
témas maina uzskatami atspogulojas migracijas uzskaité, jo zemakais iek$zemes
migracijas kopapjoms registréts tiesi 2002. gada, bet viens no augstakajiem - jau
nakamaja gada, stajoties speka Dzivesvietas deklarésanas likumam. Rezultata,
parejot no ieprieksejas pieraksta sistémas uz brivpratigu dzivesvietas deklare-
$anu, pieauga registrétas migracijas kopapjomi, kas galvenokart izskaidrojams
ar iepriekséjos gados notikuso dzivesvietas mainas gadijumu deklarésanu.

Lidziga veida registrétas iek$zemes migracijas apjomus ietekméjusas arl
parmainas saistiba ar pasvaldibu pieskirtajiem atvieglojumiem, pieméram,
2013. gada (Grozijumi likuma “Par nekustama Ipasuma nodokli”, 2012), jo
augstakas nekustama IpaSuma nodokla likmes tiek piemérotas tiesi tiem majok-
liem, kurus neviens nav piedeklargjis ka savu dzivesvietu. Lidz ar to dala iedzi-
votaju rada pastiprinatu ekonomisku motivaciju deklaréties citur, it ipasi valsts
galvaspilséta vai piepilsétas pasvaldibas, kur atradas to nekustamie Ipasumi.

Visaugstakais iek§zemes migracijas kopapjoms gada laika gan bijis 2016. gada.
Saja gada tika registréti 66 tiikstosi iekizemes migrantu, kas par aptuveni
3,5 titkstosiem parsniedza iepriekséjo augstako registréto kopapjomu 2003. gada.
Pieaugums $aja gada daléji saistams ar izmainam normativajos aktos, kas veici-
naja értaku dzivesvietas deklaraciju elektroniska veida (Grozijumi Dzivesvietas
deklarésanas likuma, 2015; Dzivesvietas deklarésanas likums, 2002). Izmainas
likumdo$ana rosinaja migracijas apjomu pieaugumu 2016. gada, kas bija par
gandriz 13 tukstosiem lielaks neka iepriekseja 2015. gada, bet par aptuveni 5
takstosiem lielaks neka 2017. gada. Kopuma, atskiriba no 2003. gada dekla-
réSanas sistémas nomainas, kas ietekméja migracijas apjomu raksturu ilgaka
laika posma, atseviskie grozijumi normativajos aktos ietekméjusi migracijas
intensitati Istermina, skaitam normalizéjoties jau péc viena vai diviem gadiem.
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Latvija iedzivotaju iek§zemes migracijai lidzigi ka iedzivotaju izvietojumam
ir raksturigas regionalas iezimes. Neskatoties uz iek§zemes migracijas apjoma
svarstibam valstl kopuma, regionala struktira ir saméra noturiga. Riga ka valsts
apdzivojuma, ka ari dazadu socialo un ekonomisko aktivitasu koncentrésanas
centrs, dominé ari iekSzemes migracijas regionalaja struktiira. Kops 2000. gada,
ik gadu registréto iek§zemes migraciju gadijumu Ipatsvars saistiba ar Rigu
svarstas 40-50% robezas. Péc 2009. gada administrativi teritoriala reformas
pabeigSanas, Rigas nozime iek$zemes migracijas plasmu struktara ir tikai
augusi, kas izskaidrojams ar paaugstinatu iedzivotaju teritorialo koncentraciju
un skaita pieaugumu galvaspilsétai tuvéjas pasvaldibas. Cilvéki uz tam parcelas
gan no Rigas, gan citiem valsts statistiskajiem regioniem. Tapat svarigi apstakli,
kas veicina iedzivotaju koncentraciju galvaspilsétas tuvuma, ir atskiriga regionu
ekonomiskas attistiba un struktara, ko noteicis geografiskais novietojums,
dabas resursi, ka ari iedzivotaju sastava atSkiribas (Bérzin$ & Krisjane, 2008;
Krisjane & Bérzins, 2012). Tiesi atskiribas sociali ekonomiskaja attistiba starp
galvaspilsétu, tas piepilsétu un attalakiem regioniem, nosaka arl iedzivotaju
parvietosanas raksturu regionala méroga. Pieméram, atalgojuma apmeéru, bez-
darba limena un izglitibas pieejamibas atskiribas starp regioniem liela méra
ietekmeé ari iek$zemes migracijas regionalo raksturu. Augsts bezdarba limenis,
darba iespéju trikums un salidzinosi zems atalgojums, ka ar profesionalas un
augstakas izglitibas iestazu triikums regionos pastiprina iedzivotaju, galvenokart
darbspéjas vecuma, aizpliSanu no retak apdzivotam teritorijam Latvijas regio-
nos. Migracijas procesu izpéte pa atseviskiem gadiem lauj novérot migracijas
parmainu ilglaicigas tendences.

Apliakojot migracijas saldo pasvaldibu griezuma, vérojamas izteikti regio-
nalas iezimes, pozitivam vértibam koncentréjoties Riga un tas piepilséta, kameér
negativs saldo vérojams talak no galvaspilsétas un citu valstspilsétu teritorijam.
Zimigi, ka valstspilsétu saldo gadsimta pirmaja desmitgadé bija izteikti negativs,
tomeér 20. gadsimta otras desmitgades tendence saistama ar iedzivotaju koncentra-
cijas pieaugumu tuvak apdzivojuma centriem ka ari metodologiski - parmainam
normativajos aktos, deklaré$anas politikas mainu, kas sekméja paaugstinatus
deklarésanas apjomus Riga atseviskos gados. Tadgjadi Riga bijis izteikti pozi-
tivs iek§zemes migracijas saldo no 2012. lidz 2017. gadam, kameér desmitgades
sakuma un beigu nogriezni migracijas pliismas bija vairak virzitas arpus galvas-
pilsétas. Rigai, neskatoties uz pozitivo migracijas saldo kopéja perioda, joprojam
bijis raksturigs iedzivotaju skaita samazinajums dabiska sarukuma rezultata.

Pozitivs iekS§zemes migracijas saldo bijis arl Rigai tuvéjas pasvaldibas.
Migracijas tendences galvaspilsétai tuvéja regiona mazak saistitas ar izmainam
likumdosana, bet vairak ar realu dzivesvietas nomainu majoklu suburbanizacijas
veida. Tadgjadi lielaka dala jauno jedzivotaju Rigas tuvéjas pasvaldibas ir tiesi
bijusie galvaspilsétas iedzivotaji, kas uz piepilsétas regionu parcélusies labakas
vides mekléjumos (Bérzins, 2011). Pargjos statistiskajos regionos kopéjais mig-
racijas saldo ir izteikti negativs, tiem iedzivotajus zaudéjot attieciba pret Rigas
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3.3. attéls. Iek§zemes migracijas saldo Latvijas pasvaldibas laika posma no 2011.
lidz 2021. gadam

un tas metropoles regiona regioniem. Atseviskos novados apliikota perioda
laika ir bijusi iznémumi, kas nedaudz at$kiras no kopéjas migracijas tendences,
kas galvenokart saistamas ar mazo iedzivotaju skaitu un nelielajiem plasmu
apjomiem, kas atseviskos gados var bit pozitivi. Uzskatams piemeérs islaicigam
migracijas plismu rakstura izmainam ir saistits ar atseviskam valstspilse-
tam - Liepaju, Jarmalu un Jelgavu, kur lidzigi Rigai, bet ne tik lielos apjomos,
10 gadu perioda novérojams pozitivs iek§zemes migracijas saldo. Tas saistams ar
dazadiem socialajiem pabalstiem un atvieglojumiem, kas pienakas visiem iedzi-
votajiem vai konkrétam iedzivotaju sastava grupam péc deklarésanas konkretaja
pasvaldiba.

Iekszemes migracijas plismu regionalaja sadalijuma dominé Riga un tas
piepilsétas regions, bet paréjo regionu sadalijums ir lidzvertigaks (3.4. attéls)
Ari iek§zemes migracijas saldo parada, ka visi regioni visvairak iedzivotajus
ieglist vai zaudeé tiesi apmaina ar Rigu. Latvijai raksturiga iezime ir izteikts
iekSzemes migracijas kopapjoma Ipatsvara pieaugums Rigas piepilsétas regiona
un sarukums Latgalé. Tas skaidrojams ar suburbanizacijas procesiem galvaspil-
sétas apkartné, un to apstiprina pozitivs migracijas saldo pasvaldibas ap Rigu
(3.3. attéls). Savukart iedzivotaju izcelo$ana no Latgales un apmaina ar Rigu
un tas piepilsétu nodrosinajusi regionam ilgstosi negativu migracijas saldo un
pakapenisku samazinajumu iekSzemes migracijas kopapjoma.

Salidzinot iek§zemes migracijas plismas periférijas regionos, redzams, ka
tas ir ievérojami mazskaitligakas neka Riga un tas piepilsétas regiona. Vidzeme
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3.4. attels. Iek§zemes migracijas plusmu regionala struktiira laika posma no 2011.
lidz 2021. gadam

iedzivotajus zaudé apmaina ar Rigu un tas piepilsétu, bet ieglist migracijas plis-
mas no paréjiem regioniem (3.4. attéls). Kurzeme iedzivotajus zaudé apmaina
ar visiem regioniem. Zemgalé pozitivs migracijas plismu saldo ir iedzivotaju
apmaina ar Kurzemi un Latgali, bet iedzivotaju skaita zudumus ietekmé mig-
racija uz Rigu, tas metropoles regionu un Vidzemi. Latgale zaudé iedzivotajus
iek§zemes migracijas rezultata, jo regionam ir negativs migracijas saldo pliismas
ar paréjiem regioniem, iznemot Kurzemi.

Rigas metropoles regiona pasvaldibu migracijas iezimes uzskatami redza-
mas ari salidzinot pasvaldibas péc migracijas intensitates jeb migracija iesais-
tljusos iedzivotaju Ipatsvara attieciba pret vidéjo iedzivotaju skaitu pasvaldiba
aplikotaja perioda (3.5. attéls). Latvija migracijas intensitati galvenokart ietekmé
divi galvenie faktori:

1) Piederiba kadai no apdzivojuma hierarhijas grupam, jo aplakojot mig-
racijas ats$kiribas administrativi teritorialo vienibu griezuma starp lauku
un pilsétu pasvaldibam, zemakie migracijas raditaji uz 1 iedzivotaju bis
galvenokart teritorijas ar augstu iedzivotaju blivumu. Lidz ar to Latvija
zemaka migracijas intensitate ir republikas pilsétas — Riga, Daugavpili,
Liepaja, Ventspili, ka ar1 Rézekné. Iznémumi ir, pieméram, Valmiera un
Jarmala, kas, neskatoties uz Latvijas mérogiem augsto iedzivotaju bli-
vumu, izcelas ari ar salidzinosi augstu iedzivotaju iesaisti migracija. No
novadiem zemaka intensitate ir Latgales pasvaldibam ar vienu novadu
pilsétu ieksiené - Dagda, Vilakas, Ludzas novados, ka ar1 pierobezas
pasvaldibas vairakos regionos.

2) Attalums no Rigas vai citiem valsts nozimigakajiem apdzivojuma
centriem galvenokart nosaka palielinatu gan ienakoSo, gan izejoso
migraciju laika gaita. Ka redzams, visizteiktakie areali ar paaugstinatu
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intensitati izveidojusies ap Rigu, Liepaju, Valmieru, Jekabpili. Jelgavas
un Jarmalas gadijuma tie nav tik izteikti, jo abas §Is pilsétas uzskatamas
par galvaspilsétas satelitpilsétam. Latgales apdzivojuma centru apkart-
esosajos novados neveidojas paaugstinata kopéjas iek§zemes migracijas
intensitate.

Lai analizétu iek$zemes migracijas lomu iedzivotaju apdzivojuma un
izvietojuma veido$ana, tiek izmantots migracijas efektivitates indekss, kas sevi
ietver relativu attiecibu starp migracijas saldo un kopapjomu. Administrativi
teritorialo vienibu méroga kopuma 22 Latvijas pasvaldibam bijusi raksturiga
pozitiva migracijas efektivitate, no kuram lielaka dala atrodas galvaspilsétas
tiesa tuvuma. Pargjos valsts regionos novérojama galvenokart izteikti negativa
migracijas ietekme uz iedzivotaju pardali.

Pagvaldibas ar negativas ietekmes efektivitates raditajiem, nereti noverojama
situacija, kad novados ar salidzino$i zemu iedzivotaju skaitu izejosas plasmas
krietni parsniedz ienako$as, lidz ar to migracijai butiski ietekméjot iedzivotaju
skaita pardali negativa veida. Kopuma raditajs parada migracijas veidoto hete-
rogéno ainu Latvijas apdzivojuma saistiba ar:

1) migracijas pozitivo ietekmi uz iedzivotaju pardali Rigas metropoles

regiona, Ipasi galvaspilsétas tiesa tuvuma esosajas pasvaldibas;

2) migracijas pozitivo ietekmi uz iedzivotaju pardali Riga, Jelgava un

Liepaja, kas nemot véra iedzivotaju sarukuma tendences visas Latvijas
republikas pilsétas, ir diezgan zimiga situacija, kas norada uz normativo
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3.6. attels. Iek§zemes migracijas efektivitate (%) Latvijas administrativi teritorialaja
griezuma no 2011. 11dz 2021. gadam

3)

4)

5)

aktu grozijumu un deklaréSanas politikas ietekmi uz iedzivotaju pardali
$ajas pilsétas;

migracijas negativo ietekmi Zemgalé, kur bijusas atseviskas pasvaldibas
ar pozitivu iek§zemes migracijas saldo. Tomeér kopéja tendence bijusi
negativa. Zemgales teritorijas migracijas iezimés savu lomu nosaka ari
salidzino$i mazais attalums lidz galvaspilsetai, kas regiona centralaja
dala un Jelgavas apkartné veido nelielu pozitivu vai minimali negativu
pasvaldibu kopumu. Izteiktaka migracijas ietekme uz Zemgales apdzi-
vojuma vienibam bijusi Lietuvas pierobeza, kur ta ir visnegativaka.
migracijas negativo ietekmi Kurzemé, kur bijusas atseviskas pasvaldibas
ar pozitivu iek$zemes migracijas saldo. Tomeér kopéja tendence bijusi
negativa, migracijai visnegativak regionu ietekméjot Lietuvas pierobeza
un Kurzemes ziemelu dala. Pozitiva ietekme atsevi$kas teritorijas nav Joti
izteikta, tomeér ta novérojama Liepaja untasapkartnékaariBrocénunovada.
migracijas negativo ietekmi Kurzemé, kur nav nevienas atseviskas pas-
valdibas ar pozitivu iek§zemes migracijas ietekmi. Vislielaka negativa
ietekmé vérojama regiona ziemelu un austrumu dala, attalinoties no
valsts centralas dalas. Regiona migracija vismeérenak ietekmé teritorijas,
kas atrodas tuvak valsts centralajai dalai. Sim pasvaldibam ir augstakie
migracijas intensitates raditaji regiona, tomeér izejosa plisma tik krasi
neparsniedz ienakoso ka tas verojams pierobezas zona ar Igauniju, ka
arT Latgalei tuvak eso$ajas lauku pasvaldibas.
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6) migracijas negativo ietekmi Latgalé, kur nav nevienas atseviskas pasval-
dibas ar pozitivu iek§zemes migracijas ietekmi. Lielakaja dala Latgales
pasvaldibu migracijas efektivitate bijusi izteikti negativa — zem 15%.
Visnegativaka ta bijusi Krievijas un Baltkrievijas pierobeza, mazak
negativa — abas republikas pilsétas — Daugavpili un Rézekné. Migracijai
regiona ieksiené bijusi lielaka efektivitate talak no apdzivojuma cen-
triem, bet mazaka - to tie$a tuvuma.

3.1.2. lekSzemes migracijas plusmu struktiira un apdzivojums

Iek$zemes migracijas saldo telpiskas iezimes apdzivojuma hierarhijas grie-
zuma skaidri norada uz divéjadu ainu valsts ieksiené. Ka redzams 3.7. attéla,
migracijas saldo ievérojami atSkiras dazados apdzivojuma hierarhijas limenos.
Pozitivs saldo vérojams Rigas metropoles regiona un vairakas valstspilsétas, to
apkartesosajas lauku teritorijas, kamer lielakaja dala citu regionu teritoriju, talak
no Rigas, migracijas saldo bija negativs.

Migracijas plismu sadalijums pa apdzivojuma hierarhijas veidiem
(3.8. attéls) norada uz to, ka laika posma no 2011. lidz 2021. gadam lielaka dala
no plasmu Ipatsvaru bija saistitas ar lauku teritorijam (29%), Rigu (24%) un tas
piepilsétu (20%), kamér mazaku Ipatsvaru - mazpilsétas (5%), regionu pilsétas
(11%) un lielas pilsétas jeb valstspilsetas (12%).
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3.7. attels. Iek§zemes migracijas saldo Latvija pilsétas un lauku teritorijas no 2011.
lidz 2021. gadam
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3.8. attéls. Iedzivotaju iek§zemes migracijas plusmu struktiira apdzivojuma,
2011-2021

Migracijas plismas apdzivojuma hierarhija skaidri parada iedzivotaju kus-
tibu no mazakiem apdzivojuma centriem uz lielakiem, taja skaita Rigu un tas
piepilsétu. Tiesi galvaspilsétai ir pozitivs migracijas saldo ar paréjam teritorijam,
iznemot savu piepilsétu, bet piepilséta iedzivotajus iegiist pret apdzivojuma
hierarhijas grupam.

Mazpilsétu, regionu pilsétu un valstspilsétu konteksta to savstarpéjas
plasmas bijusas mazskaitligakas, lielaku apmainu piedzivojot ar lauku terito-
rijam un Rigu. Pirmaja gadjjuma pilsétam tas galvenokart ir pozitivas, kameér
otraja — negativas.

Lauku iedzivotajiem raksturiga augstaka migracijas aktivitate, jo no visa
iek$zemes migracijas apjoma 29% plismu saistitas ar laukiem. Seit gan mig-
racijas saldo konkrétaja perioda bijis izteikti negativs, lauku teritorijam valsts
regionos piedzivojot izteiktu iedzivotaju skaita samazinajumu uz iek§zemes
migracijas rékina.

3.2. Migrantu geografiska izvietojuma iezimes

Globalas telpiskas autokorelacijas analizes rezultati, kas apkopoti 3.1. tabula,
liecina par statistiski nozimigu pozitivu telpisko sakaribu starp iek§zemes mig-
racija iesaistito iedzivotaju Ipatsvaru visos tris aplikotajos gados.

Latvijas méroga divdesmit gadu perioda, kura analize veikta, izmantojot tris
atsevis$kus gadus, ir skaidri novérojams butisks iek$zemes migracijas telpiskas
autokorelacijas pieaugums, 1idzigam vértibam koncentréjoties telpiski tuvas
teritorijas. Respektivi, 2000. gada Morana indekss bija 0,284, kas liecina par visai
vaju, bet statistiski nozimigu telpisko autokorelaciju. Uz 2021. gadu 5i vértiba
gandriz Cetrkarsojusies, sasniedzot 0,889. Sis globalas autokorelacijas pazimes
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3.1. tabula. Globala Morana indeksa vertibas iek§zemes migracija iesaistito
iedzivotaju izvietojumam

2000 2011 2021
Moran’s I 0,284 0,624 0,889
z-vertiba 516,1 1027,7 1323,3
P < 0,001 < 0,001 < 0,001
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3.9. atteéls. Iek§zemes migrantu telpiska izvietojuma statistiskais butiskums Latvija
2000. gada

norada uz spécigu un arvien izteiktaku iekszemes migracijas koncentrésanos
noteiktas Latvijas teritorijas, galvenokart Riga un Rigas metropoles regiona.
Augstas z-vértibas un konsekventi zemas p-vértibas (< 0,001) apstiprina $o
tendencu statistisko nozimibu.

Lai padzilinati interpretétu globala Morana indeksa vértibas un raksturotu
ieksejas migracijas telpiskas autokorelacijas teritorialo struktiiru, tika analizétas
Getis—Ord Gi* karsto un auksto punktu klasteru kartes.

2000. gada iekSzemes migracija kopuma uzradija izkliedétu telpisko rak-
sturu (Morana I = 0,284), un karstie punkti parsvara atradas arpus galvaspilsétas
Rigas - Vidzemes, Kurzemes un Zemgales lauku teritorijas, ka ar1 atseviskas
mazpilsétas un regionalajos centros (3.9. atteéls). Auksto punktu klasteri ari bija
telpiski izkliedéti, tomér visizteiktak tie veidojas Latgales lauku teritorijas, ka ari
pasa Riga. S metode atspogulo relativo iek§zemes migracijas telpisko sadalijumu
$Gnas un to statistisko nozimibu valsts méroga.
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3.10. attels. Iek§zemes migrantu telpiska izvietojuma statistiskais butiskums Latvija
2011. gada

Lidz 2011. gadam Rigas un tai pieguloso teritoriju nozime iekSzemes migra-
cijas telpiskaja struktara bija vél vairak pieaugusi, par ko liecina karsto punktu
klasteru koncentracijas paplasinasanas un nostiprinasanas plasaka teritorija ap
galvaspilsétu (3.10. attéls). Ipasi izteikta §i tendence bija gar galvenajiem valsts
autoceliem un dzelzcela koridoriem, uzsverot transporta infrastrukttras lomu
migracijas plusmu veido$ana. Valsts centralas dalas klastera ietekme uz mig-
rantu autokorelaciju bija tik ievérojama, ka pilsétu un to apkartesoso teritoriju
relativa nozime valsts limeni kluva mazak izteikta.

Kopuma karsto un auksto punktu tendences sniedz batisku ieskatu valsts
apdzivojuma telpiska rakstura parmainas un iek$zemes migracijas ietekmé uz
tam. Tiesi valsts centralaja dala 2011. un 2021. gada bija vérojama iekszemes
migracijas lomas palielinasanas uz apdzivojuma parmainam, jo migrantu
ipatsvars pret kopéjo iedzivotaju skaitu Sajas teritorijas bija batiski augstaks.

Savukart aukstie punkti Latvijas nomalé, Ipasi Latgalé, visa pétijuma
perioda konsekventi uzradija statistiski nozimigas negativas Gi* vértibas. Lai
gan 2021. gada So auksto punktu intensitate nedaudz mazinajas, to ilgstosa
pastavésana, balstoties uz migrantu statistiku, netiesi atspogulo teritoriju struk-
turalos nelabvéligos nosacljumus, padarot tas mazak pievilcigas potencialajiem
ienacéjiem (3.11. attéls).

Kopuma telpiskas koncentracijas triskarsosanas valsts méroga ir viens no
izteiktakajiem migracijas koncentracijas gadijumiem, kas dokumentéts Eiropas
migracijas literataira, parsniedzot lidzigas tendences, kas novérotas Slovakija,
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3.11. attels. IekSzemes migrantu telpiska izvietojuma statistiskais batiskums Latvija
2021. gada

kur Pregi un Novotny (2025) konstatéja mérenakus klasterizacijas modelus, un
Polija, kur Dtugosz (2022) atklaja lidzigu, bet mazak izteiktu telpisko koncen-
traciju. Tomér jauzsver, ka tiesi salidzinajumi ar Siem pétljumiem javeic piesar-
dzigi metodologisko atskiribu dé]. Polijas pétijuma tika izmantots migracijas
efektivitates raditajs un analizets tikai viens gads, savukart Slovakijas pétijjuma
telpiskas autokorelacijas metodes tika pielietotas gada vidéjiem migracijas saldo
raditajiem, kas aprékinati 25 gadu perioda. Neskatoties uz $im metodologiska-
jam atskiribam, konsekventie rezultati par telpisko koncentraciju galvaspilsétu
regionos Centralas un Austrumeiropas valstis liecina par noturigam metropo-
litiskas polarizacijas tendencém.

Telpiskas klasterizacijas laika dinamika saskan ari ar atskirigajiem Latvijas
postsocialistiskas transformacijas posmiem. Salidzinosi vaja telpiska autokorela-
cija 2000. gada, visticamak, atspogulo padomju laika politikas mantojumu, kas
bija vérsts uz ripniecibas decentralizaciju un lidzsvarotu teritorialo attistibu
(Dellenbrant, 1980; Kumo un Shadrina, 2021), saglabajot relativi vienmérigu
iedzivotaju sadalijumu bijusajas PSRS republikas. So modeli turpinaja ietekmét
arl postsocialistiska pareja, kad ekonomikas restrukturizacija, daudzu valsts
uznémumu sabrukums un darba tirgus parorientacija radija dazadas migracijas
reakcijas regionos, ka tas novérots ari citas Centralas un Austrumeiropas valstis
(Brown & Schafft, 2002; Ianos, 2016).

Straujais pieaugums lidz 0.624 2011. gada sakrit ar globalas finansu krizes
beigu posmu, kas pastiprinaja migraciju uz pilsétu un piepilsétu teritorijam,
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cilvekiem mekléjot labakas nodarbinatibas iespé&jas un piekluvi pakalpojumiem
(Dijkstra et al., 2015). Si kustiba veicinaja iedzivotaju koncentracijas pieaugumu,
neskatoties uz politikas centieniem veicinat lidzsvarotu regionalo attistibu.
Turpmakais pieaugums lidz 0.889 2021. gada norada, ka telpiska klasteriza-
cija ir kluvusi par dominéjosu Latvijas migracijas sistémas iezimi, iespé&jams,
tuvojoties jaunam lidzsvara stavoklim, ko raksturo izteiktas centra—periferijas
atskiribas.

Si telpiskas autokorelacijas pastiprinasanas paplagina teorétisko izpratni
par migracijas procesa raksturu post-socialisma ietekmé ilgaka laika posma.
Rezultati parada, ka migrantu izvietojuma mainibas raksturs — notiekot tikai
divu desmitgazu laika - izaicina pienémumus par migracijas radito ietekmi
gan Istermina, gan ilgtermina. Lai ar1 $ie rezultati saskan ar Rowe et al. (2019)
interpretaciju, ka migracijas plismas Centralas un Austrumeiropas valstis ir
veicindjusas iedzivotaju koncentraciju, un Rigas loma $aja procesa ir viena no
izteiktakajam starp Eiropas galvaspilsétam (Rowe & Patias, 2020), autokorelaci-
jas metodes lauj precizak identificét migracijas ietekmes teritorialo raksturu un
kvantificét ietekmi uz apdzivojumu. Telpiska autokorelacija migrantu vidi var
strauji pastiprinaties demografisko, socialekonomisko un teritorialo parmainu
apstaklos, ko gan nepieciesams padzilinati pétit, aplikojot iedzivotaju sastava
parmainas.

3.3. lekSzemes migracija iesaistito iedzivotaju sastavs

Saja apaksnodala analizétas iek$zemes migracija iesaistita iedzivotaju
sastava iezimes, tos dalot péc demografiskiem un sociali ekonomiskiem rak-
sturlielumiem (3.2 tabula). Sie raksturlielumi tiek izvértéti, izmantojot binaro
logistisko regresiju modelus, salidzinot 2011. gadu (1. modelis) un 2021. gadu
(2. modelis).

Aplikojot demografiskos raksturlielumus, dzimuma ietekme uz migraciju
laika gaita mainijusies — 2011. gada sievietém bija bitiski zemaka iespéjamiba
iesaistities iekSzemes migracija neka virieSiem (B = —0,058), bet 2021. gada 1
atskiriba bija statistiski nenozimiga (p = —0,004). Tas norada uz dzimumu izli-
dzinasanos migracijas intensitaté un rakstura, iespéjams, darba tirgus, socialo
normu vai ekonomisko stimulu parmainu, kas ipasi raksturigi Eiropas un citu
attistito valstu gadijumos (Anastasiadou et al., 2024).

Vecums ir viens no nozimigakajiem faktoriem gan migracijas literatiira,
gan aplikoto rezultatu konteksta — gados vecakiem cilvékiem ir batiski mazaka
iespéjamiba parcelties uz citu administrativi teritorialo vienibu. 2011. gada
35-64 gadu vecuma grupa uzradija ievérojami mazaku iespéju parcelties uz
citu administrativi teritorialo vienibu salidzinajuma ar jauniesiem (B = —0,995),
savukart senioriem (65+) $1 negativa saistiba bija vél izteiktaka (B = —1,251).
2021. gada §1 tendence saglabajas, bet ar nelielam izmainam - attiecigi p = —0,647
un B = -1,344.
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3.2. tabula. iek§zemes migrantu un dzivesvietas adresi nemainijuso iedzivotaju
sastavs Latvija 2011. un 2021. gada. Binaras logistiskas regresijas koeficientu
vértibas

B - iekszemes migranti (ref.: dzivesvietu Modelis 1 (2011) Modelis 2 (2021)
nemainijusi), Latvija B ‘ P B ‘ P

Dzimums
Virietis 0 (ref.) 0 (ref.)
Sieviete -0.058 0.000 -0.004 0.544
Vecuma grupa
15-34 0 (ref.) 0 (ref))
35-64 -0.995 0.000 -0.647 0.000
65+ -1.251 0.000 -1.344 0.000
Tautiba (izn. nezinams/nenoradits)
Latvietis 0 (ref.) 0 (ref.)
Cita -0.399 0.000 -0.010 0.180
Gimenes statuss
Neprecéjies, $kiries, atraitnis 0 (ref.) 0 (ref.)
Precéjies -0.293 0.000 -0.020 0.007
Izglitibas limenis
Augstaka 0 (ref.) 0 (ref.)
Vidéja vai vidéja profesionala -0.231 0.000 -0.321 0.000
Pamata vai zemaka -0.552 0.000 —-0.254 0.000
Ekonomiska aktivitate
Nodarbinats 0 (ref.) 0 (ref.)
Bezdarbnieks 0.156 0.000 0.183 0.000
Ekonomiski neaktivs -0.123 0.000 —-0.181 0.000
Ierasanas gads Latvija
Péc 2000. gada 0 (ref.) 0 (ref.)
Pirms 2000. gada (vai dzimis Latvija) -2.268 0.000 -0.572 0.000
Nagelkerke R2 0.103 0.044

Analize péc iedzivotaju tautibas atklaj atskiribas statistiska nozimiguma
limeni starp 2011. un 2021. gadu. 2011. gada mazakumtautibu parstavjiem bija
butiski zemaka migracijas varbutiba salidzinadjuma ar latvieSiem (B = —0,399),
savukart 2021. gada $adas batiskas atskiribas starp grupam vairs netika konsta-
tétas (p = —0,010). Latvijas 2011. gada situacija, kur pamattautibas parstavjiem
novérojama kopuma augstaka migracijas iesaiste, lidzinas literatiiras atzinam
no Lielbritanijas (Stillwell et al., 2008; Hussain & Stillwell, 2008; Stillwell &
Hussain, 2010; Darlington-Pollock et al., 2018), vienlaikus atskiroties attieciba
uz iezimém starp pasam mazakumtautibam. Lidziga tendence saglabajas ari
ilgaka laika posma, jo mazakumtautibu iesaiste migracija vairs bitiski neatskiras
(Darlington-Pollock et al., 2018).
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Lidzigas tendences novérojamas ari citas Eiropas valstis, kur mazakum-
tautibam raksturiga zemaka migracijas iesaiste, tacu laika gaita ta izlidzinas
ar pamattautibu iesaisti (Finney & Catney, 2016). Iznémums tiek konstatéts,
salidzinot pirmas un nakamo paaudzu imigrantus, kuriem mazakumtautibu
iesaiste migracija ir augstaka, ko skaidro integrésanas ilgums dzivesvietas valsti
(Darlington-Pollock et al., 2018).

Turpinot analizét demografisko struktiiru, neprecétiem iedzivotajiem abos
aplukotajos gados bijusi lielaka iespéja iesaistities iek§zemes migracija. Savukart
migracijas varbitiba salidzinajuma ar precétajiem bija atskiriga — no p = -0,293
2011. gada lidz p = 0,020 2021. gada. Migracijas literatiira neprecéto iedzivotaju
grupa ari tiek raksturota ar lielaku mobilitates potencialu, nemot véra to vajakas
saiknes ar gimeni, kas varétu kavét dzivesvietas mainu (Mulder, 2018; Bayley &
Boyle, 2004). Abu grupu starpibas mazinasanos var skaidrot ar lidzigam tenden-
cém dzimuma grupu iesaisté, pieaugot precétu sieviesu dalibai darba tirg un
klastot izplatitakam majsaimniecibam, kur abi ir iesaistiti savas karjeras veido-
$ana (Jacobsen & Levin, 2000; Zhang et al., 2023). Sis globalas socialas parmainas
atspogulojas ari Latvijas konteksta, ietekméjot iedzivotaju kopéjo iesaisti migracija.

Analizéjot iedzivotaju iespéjas iesaistities migracija péc izglitibas limena,
novérojama skaidra tendence: jo augstaks izglitibas Iimenis, jo lielaka migracijas
varbitiba. 2011. gada vidgja izglitiba (B = —0,231) un pamata vai zemaka izglitiba
(B = —0,552) bija saistita ar batiski zemaku migracijas iespéjamibu (p < 0,001),
un §i tendence vél vairak pastiprinajas 2021. gada. Migracijas pétijumos citas
valstis novérojama lidziga tendence, ko skaidro augstak izglitotu iedzivotaju
lielaks pieprasijums darba tirga, ka ari plasaki sakaru un pieejamas informacijas
tikli (Ginsburg et al., 2016), kas var motivét dzivesvietas mainu.

Iedzivotaju ekonomiska aktivitate gan 2011., gan 2021. gada liecina, ka
bezdarbniekiem bija lielaka iespéja iesaistities iekszemes migracija neka nodar-
binatajiem (B = 0,156 un 0,183). Savukart ekonomiski neaktivo iedzivotaju vida
ta bija butiski zemaka (p = —0,123 un -0,181). Rezultati lidzinas arl migra-
cijas literatiira ietvertajam atzinam, tas skaidrojot ar migracijas motiviem un
darba tirgus dinamiku valsts iekSiené. Pirmkart, bez darba esosie iedzivotaji
biezak parcelas uz citu dzivesvietas regionu, pasvaldibu, jaunu darba iespé&ju
mekléjumos. Vairaki pétijumi norada uz migraciju ka stratégisku soli cina ar
darba tirgus ierobezojumiem eso$aja dzivesvietas teritorija (Morrison & Clark,
2011; Détang-Dessendre & Molho, 1999). Neaktivo iedzivotaju zema migracijas
iesaiste skaidrojama, pirmkart, ar So grupu demografiskajiem raksturlielu-
miem - augstaku vidéjo vecumu, gimenes saikném un biezi vien ari veselibas
apsverumiem (Morrison & Clark, 2011). Kopuma $im raditajam valsts méroga
koeficientos starp abu gadu tendencém bija nelielas atskiribas. Tomeér janem
vera, ka migracijas dinamika no nodarbinatibas skatupunkta ir kluvusi sarez-
gitaka, nemot véra pasnodarbinato iedzivotaju Ipatsvara pieaugumu ekonomika,
ka ari attalinata darba nozimes palielinasanos, kas padara nodarbinato grupu
mazak homogénu (Manuel, 2023; Reuschke & van Ham, 2013).
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Migracijas vésture (péc ierasanas gada Latvija) norada, ka ilgak valstI
dzivojosie vai Seit dzimusSie iedzivotaji migré retak neka tie, kas ieradusies
péc 2000. gada. 2011. gada atskiribas starp abam grupam bija loti izteiktas
(B = —2,268), savukart 2021. gada tas joprojam bija statistiski nozimigas, tomér
ar lidzigaku tendenci ( = —0,572). Migracijas literataira to apstiprina, uzsverot,
ka iepriekséja dzivesvietas mainas pieredze — gan starptautiska, gan iekSzemes —
palielina gan vélmi, gan faktisko iespéju veikt atkartotu migraciju. Jo vairak
migracijas pieredzes cilvékam ir, jo lielaka varbatiba, ka vin$ iesaistisies mig-
racija arl nakotné. Zimigi, ka $1 tendence pastiprinas, ja iepriekséjas migracijas
bijusas lielakos attalumos vai atkartotas (Bernard et al., 2022; Bernard, 2023).
Seit gan jaatzist, ka precizakiem secinjumiem biitu nepieciesama padzilinataka
analize saistiba ar iedzivotaju etnisko piederibu, jo ka tika minéts: specifiskam
mazakumtautibu pirmas paaudzes imigrantu grupam tendence iesaistities talaka
iek§zemes migracija ir zemaka, savukart aktivaka Saja procesa ir otras paaudzes
imigrantu grupa (Finney & Catney, 2016).

No izskaidrojamibas viedokla, 1. modelis 2011. gada uzrada augstaku
determinacijas koficientu (Nagelkerke R* = 0,103), salidzinajuma ar 2. modeli
2021. gada (Nagelkerke R* = 0,044). Tas norada, ka Latvijas méroga demografisko
un sociali ekonomisko faktoru ietekme uz migracijas rakstura prognozésanu
ir mazinajusies. Rezultatu precizitati batu iespéjams uzlabot, ieklaujot papildu
iedzivotaju sastavu raksturojosos raditajus. Tomeér iesp&jama ir dazadu konteks-
tualo faktoru nozime, kas $ada veida modelos ar pieejamajiem datiem un telpisko
agregaciju nav ietverami, pieméram, iedzivotaju motivacija iesaistities migracija.

Si analize sniedz pienesumu migracijas literatiirai, paradot, ka individualie
iedzivotaju sastavu veidojosie raditaji un telpiskie iedzivotaju pardales procesi
savstarpéji mijiedarbojas. Apvienojot individuala limena regresijas analizi ar
iepriekséja nodala izmantoto telpiskas autokorelacijas analizi migrantu izvie-
tojuma noteiksanai, pétijums savieno divas batiskas migracijas pétniecibas
pieejas — iedzivotaju parvietoSanas demografisko un sociali ekonomisko raditaju
analizi un migracijas telpisko organizaciju.

Rezultati apstiprina migracijas teorija plasi atzito pienémumu, ka mobilitati
batiski strukturé dzivescikla procesi. Tehniski $o modelu stabilitate starp abiem
analizétajiem periodiem liecina, ka ar vecumu saistitie iek§zemes migracijas
mehanismi saglabajas noturigi ari postsocialistiskajas valstis, kuras piedzivo
ilgtermina ekonomiskas un demografiskas parmainas, tadéjadi papildinot
teorétiskos argumentus par dzives cikla procesu universalo nozimi migracijas
uzvediba (De Haas 2021).

Vienlaikus rezultati sniedz ieguldijumu diskusijas par etniskuma un
socialekonomiskas integracijas lomu postsocialistiskajas migracijas sistémas.
Etniskuma ietekmes samazinasanas migracijas uzvedibas skaidrosana norada
uz pakapenisku mobilitates iezimju lidzinasanos starp etniskajam grupam.
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SECINAJUMI

Promocijas darba ietvaros tika novértéta iek$zemes migracijas procesa

nozime iedzivotaju teritoriala izvietojuma un demografiska sastava parmainas
Latvija. Balstoties uz ieprieksejo pétijumu analizi, izvirzitajiem pétnieciskajiem
jautajumiem, izmantotajiem statistiskajiem un geotelpiskajiem datiem, pielieto-
tajam metodém un iegitajiem rezultatiem, iespé&jams izdarit $adus secinajumus:

1.

Katru gadu laika posma no 2000. lidz 2021. gadam registréta iek§zemes mig-
racija ir nozimigakais iedzivotaju skaita un izvietojuma parmainu raditajs
Latvija. Turklat migracija ietekmé teritorijas, starp kuram notiek iedzivotaju
parvietosanas, tas rezultata mainas sociali demografiskais sastavs, cilvek-
kapitals, darba un majoklu tirgus, ekonomiskas attistibas iespéjas.

. Pétijuma analizétie iek§zemes migracijas pamatraditaji apliecina iedzivotaju

parvietosanas procesu nozimi teritoriju demografiskas un sociali ekonomis-
kas attistibas izpété, atklajot gan kopigas, gan atkirigas iezimes.
Migracijas intensitates un plismu struktiiras analize apliecina izteiktas
regionalas atskiribas Latvija, izcelot attistibas centru - Ipasi Rigas un tas
piepilsétas — vadoso lomu iek$zemes migracijas plasmu koncentracija. Tas
norada uz geografiski nevienmérigu ekonomisko iespéju un pakalpojumu
nodro$inajumu valsts teritorija, kas veicina iedzivotaju aizplisanu no noma-
lam un ekonomiski mazak attistitam teritorijam.

Iedzivotaju migracijas plasmu analize starp dazada limena apdzivotajam
vietam apliecina Rigas metropoles regiona dominéjoso lomu Latvijas mig-
racijas sistéma. Riga un tas piepilséta koncentré gandriz pusi visu registrétas
iekSzemes migracijas plismu, kas liecina par arvien izteiktaku polarizaciju
Latvijas apdzivojuma sistéma un iedzivotaju skaita teritorialajas parmainas.
Globalas telpiskas autokorelacijas analize (Moran’s I) liecina par pieaugosu
iekszemes migrantu telpisko koncentraciju Latvija. Autokorelacijas vértibu
pieaugums aplakotajos gados (2000., 2011. un 2021. gads) liecina par dzives-
vietu mainijuso koncentrésanos Rigas metropoles regiona un lielo pilsétu
tuvuma lokala méroga.

Lokalas telpiskas autokorelacijas analize lava identificé statistiski nozimigus
dzivesvietu mainijuso iedzivotaju koncentracijas klasterus (karstos punk-
tus). So klasteru koncentrésanas Rigas un tas piepilsétas teritorija norada
uz migracijas telpisko polarizaciju un Rigas metropoles regiona dominéjoso
lomu iedzivotaju iekSzemes migracija.

Telpiskas autokorelacijas metozu pielietosana apliecina to nozimigo poten-
cialu iek$zemes migracijas procesu analizé. Darba veiktais piemérs paplasina
migracijas pétljumu metodes, jo lidz$inéja literataira telpiska autokorelacija
$adu procesu analizé izmantota visai maz.

. Tek$zemes migrantu sociali demografiska sastava analize parada, ka

Latvija iek§zemes migracija galvenokart raksturiga gados jauniem, augstak
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10.

izglitotiem iedzivotajiem, un personam ar iepriek$éju migracijas pieredzi,
Binaras logistiskas regresijas rezultati liecina par sociali demografisko
faktoru ietekmes parmainam uz iedzivotaju varbitibu mainit dzivesvietu.
Laika gaitd dzimuma, tautibas un gimenes statusa nozime iek§zemes mig-
racija ir kluvusi lidzsvarotaka, apstiprinot citos pétijumos paustas atzinas
par migracijas selektivo raksturu péc dazadam demografiskajam pazimém.
Regresijas modelu izskaidrojosas spéjas samazinasanas starp 2011. un
2021. gadu norada, ka demografiskie un socialekonomiskie faktori arvien
mazak izskaidro migracijas procesu daudzveidibu. Tas liecina, ka misdienas
lemumu mainit dzivesvietu arvien vairak nosaka dazadu faktoru kopums,
palielinoties dzivesveida, majokla kvalitates, dzivesvietas pievilcibas un
pakalpojumu pieejamibas nozimei.

Rekomendacijas

Darba rezultati apliecina, ka iek$zemes migracijas analize sniedz batisku

ieguldijumu iedzivotaju skaita un telpiska izvietojuma parmainu izpratné
Latvijas regionos un apdzivotajas vietas. Sis atzinas ir izmantojamas valsts
un pasvaldibu politikas plano$ana, nodrosinot iespéju sistematiski izvértét
demografisko parmainu teritorialas atskiribas un pamatotak veidot stratégijas
regionalas attistibas, telpiskas planosanas un demografiskas politikas instru-
mentu efektivai izmanto$anai. Pamatojoties uz darba rezultatiem, izvirzamas
$adas rekomendacijas:

1. Ieklaut iekS§zemes migracijas analizi dazada limena teritoriju attisti-
bas planosanas dokumentos, izmantojot to ka analitisko instrumentu
teritoriju attistibas potenciala izvértésanai un publisko pakalpojumu
nodro$inajuma planosanai.

2. Stiprinat daudzlimenu pieeju politikas plano$ana, nodrosinot
integrétu valsts, regionala un vietéja limena politikas instrumentu
izmanto$anu, prognozéjot un planojot iedzivotaju skaita un telpiska
izvietojuma parmainu tendences.

3. Iekszemes migracijas analizi izmantot infrastrukturas, transporta un
publisko pakalpojumu attistibas prioritasu noteiksana teritorijas, kur
notikusas ieverojamas veérojamas butiskas iedzivotaju skaita un telpiska
izvietojuma parmainas, Ipasi piepilsétas, apdzivotajas vietas un nomalas
teritorijas nomalos lauku apvidos regionos.

4. Iedzivotaju migracijas raditajus izmantot ka vienu no indikatoriem
teritoriju attistibas procesu izvertésana, ipasi identificéjot teritorijas,
kur nepiecieSamas parmainas publisko pakalpojumu nodro$inasana,
ka ari diferencétas pieejas teritoriju attistibas planosana.

5. Nemt véra migracijas nozimi cilvékkapitala geografisko atskiribu
izpete, izvertejot analizéjot migracija iesaistito sociali demografisko
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sastavu un ta potencialo ietekmi uz regionalo darba tirgu un attistibas
iespéjam dazadas teritorijas.

Kopsavilkuma, iek§zemes migracijas analize var kalpot ka nozimigs anali-
tisks instruments iedzivotaju skaita un izvietojuma parmainu procesa pilnveér-
tigakai izpratnei un veicinat datos balstitu pieeju regionalas attistibas, telpiskas
plano$anas un demografiskas politikas veido$ana.

Priekslikumi turpmakajiem pétijjumiem

« Nemot véra divas administrativi teritorialas reformas Latvija kop$
2000. gada, ilgtermina iekSzemes migracijas datu salidzinamiba ir ierobe-
zota. Turpmakajos pétijumos ieteicams plasak izmantot georeferencétus
migracijas datus regulara sinu tikla méroga, kas lauj izvairities no admi-
nistrativo robeZu piesaistes un novér§ MAUP problematiku. Sada pieeja
demonstré geotelpiskas analizes metoZzu prieksrocibas un nodrosina preci-
zaku migracijas procesu un teritoriju attistibas izvértéjumu.

« Autokorelacijas aprékinos, papildus migrantu statistikai un attaluma radita-
jiem, ieteicams izmantot geografiski svérto regresiju (anglu val. - geographi-
cally weighed regression), lai analizétu, ka citi mainigie, pieméram, vecuma
struktiira, izglitibas limenis un nodarbinatiba, telpiski saistiti ar migrantu
izvietojumu. Sada pieeja lauj identificét telpiski mainigas sakaribas un atklat,
ka faktori, kas veicina migraciju uz Rigu un tas metropoles regionu, var bat
atSkirigi no tiem, kas ietekmé parvietosanos uz citiem Latvijas regioniem.

« Nemot véra rezultatos konstatétas zemas determinacijas vértibas, nakotné
regresijas modelos varétu ieteicams ieklaut papildus filtréSanas mainigos
(ipasvektorus), kas iegti GIS vidé, pieméram, migracijas attalumus, robe-
708anos starp migracija iesaistitajam teritorijam u. c. ST pieeja migracijas
pétijumos klast arvien popularaka (Chun, 2008; Gu & Shen, 2021) un layj
precizak atspogulot telpiski mainigas sakaribas..

« Promocijas darba ietvaros iek§zemes migracijas motivi (pieméram, nodar-
binatiba, izglitiba, majoklu pieejamiba, dzives kvalitates apsvérumi u. c.)
netika analizéti, jo sada informacija nav pieejama tautas skaitiSanas datu
vai ledzivotaju registra ietvaros, bet to iegiist, veicot iedzivotaju aptaujas.
Migracijas motivu ieklauSana turpmakajos pétijumos lautu papildinat
regresijas analizi par iedzivotaju sastavu, sniedzot padzilinataku ieskatu
migracijas [émumu veido$anas mehanismos un precizak interpretét
konstatétas sakaribas starp demografiskajiem un sociali ekonomiskajiem
raksturlielumiem un migracijas uzvedibu.
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ABSTRACT

This doctoral thesis is a thematically unified collection of scientific
publications, which a) describes the significance of internal migration in
the redistribution of the population of Latvia between regions and settlements;
b) explains the geographical distribution of internal migrants at various scales,
using georeferenced census data and geospatial analysis methods; ¢) analyses
the demographic and socio-economic composition of the section of the popu-
lation of Latvia involved in internal migration.

The study uses annual statistics on internal migration for the period from
2011 to 2021, describing the role of migration and the nature of migration flows
in the form of basic indicators. Individual-level census data was used to describe
the distribution of migrants in Latvia (for 2000, 2011 and 2021) and to analyse
the composition of the population (for 2011 and 2021).

As part of the doctoral thesis, the use of spatial autocorrelation indicators in
characterising internal migration at the level of Latvia in a regular grid section
is tested.

The results indicate an increase in the amount of internal migration in Riga
and its suburbs in relation to peripheral regions and lower-level units in the set-
tlement hierarchy. Analysis of the population composition indicates a decline
in the role of gender, ethnicity and family status in shaping the characteristics
of internal migration in Latvia.

Keywords: internal migration, settlement hierarchy, territorial statistics,
individual-level data, spatial autocorrelation, binary logistic regression, Latvia.
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INTRODUCTION

Topicality of the study

Internal migration is a significant but often underestimated process in
shaping population change and distribution between regions and settlements,
which in many parts of the world exceeds international migration in terms
of total recorded volume (Rees et al., 2017). Migration studies in Latvia and
Europe as a whole have always focused more on international migration
(e.g., Krisjane & Eglite, 2009; Krisjane et al., 2021; Kurekova, 2021; Wachter &
Honstra, 2024), which is linked both to the enlargement of the European Union
(EU) and increasing immigration from third countries (Maloney & Korinek,
2011; Triandafyllidou, 2016). Although both types of migration share common
driving forces, such as economic opportunities and social factors, they differ
significantly in terms of the specific nature of migration restrictions and their
impact on society (King & Skeldon, 2010). Internal migration usually faces
fewer legal and administrative barriers than international migration, which is
regulated by immigration laws, work restrictions and more complex adaptation
to socio-cultural norms (Bernard et al., 2021).

In Latvia, internal migration plays a more significant role in changes in
the population size, distribution and composition than international migration.
Between 2000 and 2021, the share of internal migration was around 63.4% of
the total registered migration, with the lowest proportion of internal migrants
reached in 2010, at 46.6%, and the highest coming in 2020, at 73.6%. In total,
1.1 million cases of internal migration were registered in Latvia during this
period (CSB 2025). Despite this, relatively little attention has been paid to
internal migration in Latvia. The studies that have been done mainly describe
the regional characteristics of internal migration (Markausa, 1997; Krisjane et al.,
2007), as well as regional and settlement characteristics (Bérzins et al., 2019),
with less attention paid to the link between internal migration and the compo-
sition and distribution of the population.

In order to successfully characterise population movements at different
geographical scales, two main approaches to migration data are distinguished.
The micro-analytical approach looks at migration at the individual or household
level, focusing on the demographic and socio-economic profile of migrants as
well as their motives for changing their place of residence. The macro-analytical
approach, on the other hand, analyses migration processes from a structural
and territorial perspective, using aggregated statistical data by geographical
units to assess the net migration, intensity and impact in different regions or
at the level of settlements. Although in the mid-20th century and in the 1960s
and 1970s, due to data availability and territorial aggregation (Wong, 1995;
Esri 2025a), the macro-analytical approach dominated migration studies, from
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the 1980s (Skeldon, 2018; Fotheringham et al., 2000) to the beginning of the 21st
century, greater attention was paid to micro-level analysis, with an emphasis on
population census data sets, population registers, surveys and questionnaires.
With the growth of data processing capabilities in recent decades, the use of
macro-analytical approaches in research has increased again, which can be
attributed to the possibilities of aggregating migration data in a GIS environ-
ment without adhering to specific geographical divisions.

This doctoral thesis uses annual internal migration flow data (2011-2021)
and individual-level census data (2000, 2011 and 2021), combining statistical and
geospatial data processing at both the macro-analytical level (calculation of basic
migration indicators to explain its role and nature) and the micro-analytical level
(characterising the composition of the population). The paper also describes
the distribution of migrants, georeferencing individual-level data in a regular hex-
agonal grid. It is precisely this type of combined analysis that allows us to define
the nature and role of migration in a broader context (Billari, 2015; Lomax, 2022).

Scientific novelty

« The role of internal migration in shaping the population of Latvia, both in
terms of settlement and regional distribution, is characterised using annual
population register data on migration flows from 2011 to 2021.

« The differences between 2000, 2011 and 2021 in the concentration of
migrants in Latvia are compared using georeferenced data in a regular
grid as an alternative to scale-sensitive data aggregation in territorial units.
In combination with the data, the application of global and local spatial
autocorrelation methods in individual-level data analysis in the Latvian
context was tested. In the scientific literature, spatial autocorrelation on
a regular grid level has not been previously used to explain migration.

« The composition of internal migrants is characterised using individual-level
data available at the time of the study (2011 and 2021 censuses), which
contains information on the socio-economic and demographic indicators
of the population. The role of migration in shaping the composition of
the population between these two specific years is assessed.

Aim of the thesis

The aim of this doctoral thesis is to assess the significance of internal migration
processes in changes in the distribution and composition of the population of Latvia.

Tasks of the thesis

The significance of internal migration in changes in the distribution and
composition of the population of Latvia is assessed by setting the following tasks:
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1. to describe the significance of internal migration in changes in the popula-
tion of Latvia

2. to explain the nature of internal migration indicators and flows in a regional
context

3. to analyse internal migration indicators and flow patterns by settlement
hierarchy type

4. to explain the key features of migrant distribution at the national and local
level

5. to describe the composition of the population involved in migration accord-
ing to their demographic and socio-economic characteristics.

Proposed theses

« This study investigates the impact of internal migration on demographic
changes in Latvia, with a particular emphasis on settlement patterns and
regional disparities. The analysis utilises annual population registry data
on migration flows from 2011 to 2021.

« This study examines the patterns of migrant concentration in Latvia for
the years 2000, 2011, and 2021, employing georeferenced data at the reg-
ular grid cell scale. This approach offers an alternative to the traditional
scale-sensitive data aggregation typically conducted at the level of territorial
units. The research further explores the application of spatial autocorrelation
methods for analysing individual-level data, as investigated by Krisjane et al.
(2023) and Krumins et al. (2026), with analyses conducted at both global and
local scales. While existing scientific literature has predominantly utilised
spatial autocorrelation to understand migration processes at the adminis-
trative and settlement unit levels (Pregi & Novotny, 2024; Dtugosz, 2022;
Zhou et al., 2024), its application to a regular grid remains unexplored.

+ Drawing on individual-level data from the 2011 and 2021 censuses, this
study delineates the characteristics of in-migrants by integrating socioec-
onomic and demographic indicators. The research examines how internal
migration affects the composition of the population.

Publications

This doctoral thesis includes four publications in which the tasks set out in
the thesis are implemented.

o Paper I. Kri$jane, Z., Bérzins, M., Krumins, J., Apsite-Berina, E., & Balode,
S. (2023). Uneven geographies of population dynamics and ageing in Latvia.
Regional Science Policy & Practice. 15(4), 893-909. https://doi.org/10.1111/
rsp3.12648
The results presented in this paper demonstrate the applicability of
spatial autocorrelation methods to georeferenced individual-level data,
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characterising the spatial distribution patterns of population composition
groups in Latvia. Changes in the distribution and concentration of two age
groups (0-14 and 75+) were analysed for 2000, 2011, and 2021. The findings
provide a deeper understanding of the potential for combining these meth-
ods with available data in the Latvian context, facilitating the evaluation of
population composition data across different spatial scales.
o Paper II. Kramins, J., Bérzins, M., Stafeckis, N., & Kri$jane, Z. (2025)
Mapping the Patterns of Internal Migration in Latvia using Spatial
Autocorrelation Methods, Geografisk Tidsskrift-Danish Journal of Geography.
1-14. https://doi.org/10.1080/00167223.2026.2642625
The results presented in this paper combine the application of spatial auto-
correlation methods with georeferenced individual-level internal migration
data. Changes in the distribution and concentration of in-migration were
analysed for 2000, 2011, and 2021. The findings demonstrate the application
of these spatial analysis indicators for migration research. Both local and
global autocorrelation measures indicate a significant increase in migrant
concentration in the Riga metropolitan area between 2000 and 2021.
Paper III. Kramins, J., Bérzins, M. (2025). Moving down the urban hierar-
chy: exploring patterns of internal migration towards small towns in Latvia.
Geographies, 5(4), 54. https://doi.org/10.3390/geographies5040054
The results provide a general characterisation of the role of internal migra-
tion in shaping population composition in Latvia, with particular attention
to migrants relocating to small towns. The paper highlights changes in
the structural levels of the settlement hierarchy and the increasing signifi-
cance of small towns between 2011 and 2021, confirming patterns observed
in the migration literature regarding the reorientation of flows away from
major urban centres, particularly during the COVID-19 pandemic.

« Paper IV. Kramins, J., Bérzins, M., & Kri$jane, Z. (2021). Patterns of inter-
nal migration during the first year of the COVID-19 outbreak in Latvia.
Folia Geographica, 19, pp. 28-39. https://doi.org/10.22364/g.19.3
The article compares data on internal migration flows between 2020 and
2011-2019. It explains the migration indicators (net migration, incoming
migration, outgoing migration, migration intensity), highlighting the pecu-
liarities of migration in 2020, during the initial period of the COVID-19
pandemic. The results highlight a decrease in the total volume of migra-
tion at the national level and a slight shift towards other cities and rural
areas.

The results in these publications are linked to the research questions posed
in the doctoral thesis, which are schematically illustrated in Figure 1.1.
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Figure 1.1. Publications included in the doctoral thesis and the research questions
addressed therein
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1. RESEARCH QUESTIONS

Internal migration is a significant process that affects not only changes in
population size within a country, but also drives transformations in settlement
patterns and population composition (Rees et al., 2017). Accordingly, this doc-
toral thesis defines three research questions examining internal migration in
terms of: (1) the territorial redistribution of the population; (2) its geographical
distribution; and (3) its composition by demographic and socio-economic
characteristics.

1) How significant is internal migration in the redistribution of the popula-
tion between regions and settlements, and what are the main indicators
characterising the dynamics of this process in Latvia?

Internal migration is an important but often underestimated process in
population change and distribution within a country, which in many parts of
the world exceeds international migration in terms of total recorded volume
(Bell et al., 2015; Bell & Muhidin, 2009). Although international migration issues
often dominate political discourse, the scientific community increasingly empha-
sises that, due to its numerical predominance, internal migration has a more
significant long-term impact on population structure and spatial distribution
(King & Skeldon, 2010; Smith et al., 2016; Rowe & Patias, 2020), determining
not only changes in the population within countries, but also transforming
the composition of the population living in different territories, contributing to
different rates of ageing and depopulation in different areas.

In many European countries, including in Central and Eastern Europe,
internal migration plays a decisive role in promoting social change, with a direct
impact on regional development and urban-rural interaction (Kontuly &
Tammaru, 2021; Rowe & Patias, 2020). While international migration, due to its
geographical scale, has a greater territorial impact on population centres, inter-
nal migration contributes to a wider differentiation of settlement patterns within
a country (Bell et al., 2020; Klapka et al., 2023). These changes in movement have
a long-term impact not only on the population size, but also on the demographic
and socio-economic structure of the population, the availability of labour, and
territorial inequality. It is therefore important to understand the role of internal
migration, which could help in analysing long-term demographic trends and
promoting regional development in the future.

The annual statistics available on migration flows, such as total migration,
net migration, incoming and outgoing migration, etc., contribute to understand-
ing the role of internal migration. These indicators, calculated and visualised
spatially, form an essential part of the macro-analytical assessment.

For example, when interpreting migration indicators at the macro level,
a high net migration rate means that more people are being drawn than lost,
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indicating a high level of development of the territory, job opportunities, better
quality of life, etc. (Rowe & Patias, 2020). High migration intensity indicates
that a large proportion of the population has changed their place of residence,
pointing to economic or social changes (Rees et al., 2015). In addition, high
incoming or outgoing migration may indicate positive (in terms of the labour
market, education, infrastructure, quality of life) or negative (economic diffi-
culties, lack of jobs, poorer living conditions) features in the areas concerned
(Rowe & Patias, 2020; Gawryluk et al., 2024).

These migration indicators thus help in identifying migration patterns
between regions or settlements on a broader scale and conceptualising
the resulting consequences and processes, which may be useful in policy-making
and in understanding the impact of economic, demographic or political change
(Bernard et al., 2020; Bell et al., 2015).

Within the framework of the doctoral thesis, migration indicators are
examined in the available administrative territorial units to draw conclusions
at the regional level, as well as within urban and rural areas to analyse the move-
ment of population between settlements. The data is visualised cartographically
in the form of both absolute and relative indicators (%, per 1,000 inhabitants).

2) How to determine the geographical distribution of internal migrants at
different scales using georeferenced census data and geospatial analysis
methods?

The traditional data collection methodology, which results in territorial
statistics at the level of municipalities or other territorial units, is also the most
common form of data aggregation in Latvia (Krisjane et al., 2021). In the case of
Latvia, the data compiled by institutions is often published at the level of regions,
administrative territorial units (counties and major cities), and territorial units
(parishes and cities).

In describing internal migration, traditional basic indicators - total volume,
net migration and intensity — are also more often linked in studies to the ter-
ritorial divisions adopted in the country and the specifics of data collection. In
the doctoral thesis, territorial data visualisation was carried out using Population
Register data provided by the Central Statistical Bureau (CSB) of the Republic
of Latvia, which includes aggregated data on migration flows between each
Latvian municipality, without more detailed aggregation into territorial units.
This means that local-level analysis is not possible, and migration can only be
assessed on a broader scale.

In parallel with this problem, it is also important to highlight the differ-
ences between territorial units in terms of area and boundaries, which make
them unstable in time and space. In the case of Latvia, a notable example was
the changes made to the division of administrative territorial units, linked to
the objectives of reducing the bureaucratic burden on local governments and
stimulating regional development over the long term (Administrative Territorial
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Reform Act, 2020). Since mid-2021, there have been 43 municipalities in Latvia
(Administrative Territories and Populated Areas Law, 2020), but between 2009
and 2021, the country was divided into 119 local authorities (Administrative
Territories and Populated Areas Act, 2008), and before that it was split into
26 districts and 7 republican cities, which at the territorial unit level included
around 500 parishes and towns (On the Administrative... of the Republic of
Latvia, 1991; Administrative Territorial Reform Law, 1998). There has been less
change at the territorial unit level since the restoration of independence, with
the latest alterations taking place in 2021 and 2022, when five villages gained
town status and separated from the rural parish they were previously included
in (Administrative Territories and Populated Areas Act, 2020).

In spatial analysis, this problem is referred to as the modifiable areal unit
problem (MAUP), which in the literature is divided into zone and scale effects
(Esri, 2025a; Manley, 2013). The aforementioned changes to Latvia’s borders
belong to the zonal effect, which makes data difficult to compare. The scale effect
can be observed when comparing individual-level data with data aggregated at
the territorial unit level.

Changes in the administrative division of territories also affected data
collection within local authorities and publication on official statistics portals.
As a result, over time, it has become difficult or even impossible to compile and
compare annual trends in internal migration over a longer period of time.

In recent years, the use of individual data in migration studies has increased,
which is related to the level of detail of the data and the ability to georeference
it in a geographical network that is not linked to national territorial units.
Individual-level data includes information on the place of residence of residents
both at the time of data collection and one year prior to that.

With the development of spatial analysis and the possibilities offered by
individual-level data, there has been an increase in the number of studies that
examine the spatial manifestations of social phenomena or processes, bypassing
the problems created by territorial statistics (Manley, 2013). In cases where such
data are not available, it is recommended to use the smallest available territorial
units, compare results at different scales and zones, and be open about the pos-
sible data gaps caused by MAUP (Tuson et al., 2019; Nelson & Brewer, 2017).

In the case of Latvia, in order to bypass the problems created by MAUP,
the distribution of internal migrants can be analysed using the 2000, 2011 and
2021 census tracts, where residents are grouped by place of residence in a regular
grid of cells, which allows them to be georeferenced in a GIS environment to
the relevant geospatial data layer. The CSB publishes population indicators in
a regular quadrilateral grid (1 km2 and 1 ha), while this study uses a regular
hexagonal grid (16 ha). This choice is justified by the geometric differences
between hexagonal cells, which ensure higher connectivity. Specifically, a hex-
agonal cell has six adjacent cells at equal distances, which ensures consistency
of spatial relationships in all directions. This reduces the directional errors that
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can occur when using square grids, where the distances between adjacent cells
are uneven or orthogonal neighbours are closer than diagonal ones (Birch et
al, 2007; Wang et al., 2024).

Existing geospatial data, after initial processing, allow us to explain the dis-
tribution and variability of various social processes on a local scale. Methods for
measuring spatial autocorrelation are increasingly used today. The greatest con-
tribution to science can be found in fields such as epidemiology (e.g., Waldhér,
1996; Rousset & Ferdy, 2014), urban studies, transport (e.g., Wang et al., 2023;
Jiao & Liu, 2012), and criminology (e.g., Townsley, 2009; Bernasco & Eiffers,
2010; Helbich & Arsanjani, 2015). The applicability of data varies not only
depending on the available data, but also on the type of geospatial data. For
example, in the transport sector, autocorrelation is primarily used to analyse
point data, such as road traffic accidents, parking availability, or developments
near transport hubs (e.g., Le et al., 2020; Ye et al., 2023).

Although these methods are widely used in the aforementioned fields, they
are relatively rarely used in migration research. The main reasons highlighted
in the literature are methodological limitations related to the dynamic and
directional nature of migration data (Gao et al., 2019). Moran’s I and other
autocorrelation methods interpret static data recorded at a specific point in
time. In the case of migration, they cannot be interpreted in combination with
the migrants’ areas of origin and destination, and therefore need to be consid-
ered separately (number of outbound migrants; number of inbound migrants).
Similar problems have also been identified in the literature in relation to tourism
and the daily movements of the population (Kamruzzaman et al., 2020).

In studies of internal migration, the set of global and local analysis indi-
cators (LISA) for spatial autocorrelation has been used to a limited extent. In
the case of Slovakia (Pregi & Novotny, 2024), point data on settlements - cities
and smaller population centres — were analysed, while the Polish example looked
at the distribution of migrants across administrative territorial units (Dtugosz,
2022). In both cases, a specific time period was defined for the spatial analysis.
In the doctoral thesis, autocorrelation methods are used to analyse the distribu-
tion of migrants in three different years in an identical territorial cross-section,
solving the aforementioned MAUP problem and the rarer use of autocorrelation
methods in characterising process dynamics. This approach has already been
tested in a 2023 study examining the significance of age group distribution in
Latvia on a global and local scale (Krijane et al., 2023).

3) What is the demographic and socio-economic composition of Latvian
residents involved in internal migration?

When looking at the composition of the population and its involvement in
migration by comparing different groups, attention should be paid to the life
course model, which helps to analyse the composition of the population involved
in migration (Bernard et al., 2014; Boyle et al., 1998). This points conceptually
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to the tendencies of different demographic and socio-economic groups to change
their place of residence depending on the characteristics of their life course.
Migration studies can also highlight other groups with potentially greater
involvement in migration, for example, by gender, ethnicity, level of educa-
tion, etc. These individual characteristics of the population, in combination
with contextual factors, can influence the patterns of population movement on
a territorial scale and over time.

The demographic characteristics examined in this study include gender,
age, ethnicity and family status, while socio-economic characteristics include
level of education and economic activity, generating profiles of migrants within
Riga and its metropolitan region, as well as Latvia as a whole, for 2011 and 2021.
These results serve to provide a more in-depth look at the previously researched
findings on the role of migration in Latvia and the distribution of migrants.

Looking at the groups identified and how they are reflected in the literature
on migration, it is considered that the intensity of migration changes most signif-
icantly with age, because as people grow older, their interaction with various life
events changes, which increases or decreases their mobility. Examples include
marriage and starting a family, divorce, obtaining a particular level of education
and working towards a higher one, as well as entering the labour market or retir-
ing. All of these significant events change the nature of an individual’s migration,
increasing or decreasing their likelihood of engaging in internal migration
(Boyle et al., 1998; Horowitz & Entwisle, 2020). Younger people in the 20-29
age group are most likely to engage in migration processes (Bernard et al.,
2014; Tobler, 1995), which is associated with increased migration of younger
age groups to areas with a higher concentration of employment or educational
opportunities. In contrast, the potential involvement of older residents in migra-
tion is more complex and often even economically disadvantageous for them due
to the various connections with other people established during their lifetime,
for example, in the form of family growth (Coulter & Scott, 2014; Elshof et al.,
2014; Tervo, 2000). Nevertheless, migration can also be beneficial in later life
by supporting individuals’ wellbeing (Finney & Marshall, 2018).

The second most important factor determining the nature of migration is
gender. Men are traditionally characterised by increased mobility. Furthermore,
in families where only one member is economically active, the other partner is
considered a dependent migrant. Families in which both partners have profes-
sional careers are less likely to be involved in the migration process. Overall,
however, women are less mobile, which can be explained by their responsibility
for the family and home (Cerrutti & Massey, 2001). Based on these consider-
ations, in developing countries in Asia and Africa, it is mainly men who are
mobile, while in developed countries in Europe and North America, migration
rates are similar - or in some cases even higher for women (Anastasiadou et al.,
2024; Clarke, 2000). Global development trends and changing cultural norms
in society have led to an increase in the proportion of women migrating, which
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is mainly due to the growing role of women in society and the changing tra-
ditional roles in the family, which is more often interpreted in the context of
international (Bonjour & Cleton, 2021; Kofman 2004) than internal migration.
It should be noted that gender is not an indicator that in itself promotes or
restricts migration. Rather, it reflects the social, cultural and ethical norms of
society, as well as its habits.

There is less consensus in the literature on migration regarding involvement
in internal migration relative to the nationality and ethnicity, with some studies
pointing to the titular nation being over-represented (Sjoberg & Tammaru, 1999;
Tammaru, et al. 2013) while others indicate greater involvement of minority
groups (Bonvalet et al., 1995; Finney & Simpson, 2008, Darlington-Pollock et al.,
2018). Such uneven migration trends among ethnic groups are mainly observed
among ethnic minority residents who have lived in the country for a longer
period of time and those who have arrived relatively recently. Longer-term res-
idents often differ in their position and opportunities in the labour and housing
markets, which often also affects their mobility opportunities for specific areas
(Darlington-Pollock & Norman, 2017; Finney & Simpson, 2008). Consequently,
the doctoral thesis results also analyse arrival in Latvia as a separate indicator,
distinguishing between individuals who arrived after 2000 and those who
arrived before 2000, including those born in Latvia.

When discussing socio-economic characteristics, it is emphasised that
contextual factors such as regional unemployment rates and wage differentials
are important in understanding the impact of migration on a particular territory.
Several studies reveal that high unemployment rates are associated with high
out-migration rates (Ni Laoire, 2000; Nivalainen, 2004; Panagopoulos & Barreira,
2012; Stockdale, 2004), with higher out-migration often occurring in regions with
higher unemployment rates, but not always among the unemployed themselves
(Tervo, 2000). Other studies have found that there is no correlation between these
two indicators, or even that the opposite trend can be observed (Elshof et al., 2014).

It is believed that higher-skilled residents are also more likely to migrate,
especially over longer distances (Fratesi & Percoco, 2014). As a result, an outflow
of higher-qualified and better-educated residents to more developed regions of
the country contributes to an increased proportion of low-skilled specialists in
the labour market in less developed regions, which, together with population
decline and an ageing society, slows down economic growth in peripheral
regions in the long term - something which is very difficult to change. Of course,
regions that receive migrants are positively affected by these migration trends, as
are the highly skilled and educated specialists themselves, who, in a new, more
diverse work or study environment, are able to develop their qualifications and
knowledge in a way that would not have been possible if they had remained in
their region of origin (Stockdale, 2004).

Another indicator that influences the nature of internal migration is
the level of education. Although age and gender are also decisive indicators
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in the development of demographic processes and make it easier to explain
the role of migration in the composition of the population, with the growing
importance of the knowledge economy, the accumulation of human capital
in particular territories is becoming increasingly important, and along with
it the level of education of migrants (Poot et al., 2008). It can be argued that
the population group with the highest level of education has a positive impact
on the competitiveness of the relevant territory, as the human capital created
by these residents acts as a driving force for regional development (Fassio et al.,
2019). When the opposite process occurs, i.e. when the number of residents with
higher education decreases, local and regional economies are affected. Therefore,
regional competition for representatives of this group of residents is fierce, and
regional administrations often make political decisions in favour of this group,
for fear of a so-called brain drain and consequent lagging behind in the eco-
nomic sector (Bernard & Bell, 2018; Poot et al., 2008; Gibson & McKenzie, 2011).

The increase in the number of highly educated and skilled residents is
a self-stimulating process and, given the high mobility of this group, can have
a significant impact on the size and composition of the population at both
regional and local levels (Bernard et al., 2015; Thomas, 2019). Regions that
dominate in attracting highly educated workers benefit from significant knowl-
edge transfers that materialise in financial returns. In contrast, regions that are
unable to compete for these residents are at greater risk of economic stagnation
or even decline. In such competitive conditions, rural regions face the greatest
difficulties because university graduates are much less likely to move to areas
lower down the population hierarchy than people with lower levels of education
(Stockdale, 2004).

Therefore, contextual indicators such as labour market structure, level of
urbanisation, population density and distance to major metropolitan areas
help in interpreting the greater or lesser involvement of socio-economic groups
(Nivalainen, 2004). The general trend shows that people are moving from
less densely populated areas to more densely populated areas, as well as to
places with a primary specialisation in the tertiary or service sector. However,
the urban development model argues that urbanisation is often complemented
by suburbanisation and counter-urbanisation (van den Berg et al., 1982),
because different people, with different needs, opportunities and motivations,
are attracted to different places to live (Ambinakudige & Parisi, 2015; Thomas,
2019). At the same time, non-migration can be both the result of constraints
and a conscious choice (Coulter & Scott, 2015).
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2. DATA AND METHODS

To address the research questions of the doctoral thesis, a selection of data
sources and methods was employed, and spatial analysis was conducted across
different geographical divisions. The overall structure of the study is shown
in Figure 2.1, with a more detailed description of the data used in Section
2.1, the geographical divisions and scale in Section 2.2, and the methods in
Section 2.3.

1. Role of internal 2. Geographical 3. Demographic and
migration in population distribution of socio-economic
redistribution migrants composition of migrants
Annual population Population Census Population Census
Data register data (2000, 2011, 2021) (2011, 2021)
(2011-2021)
. Administrative territorial Regular hexagonal grid, Latvia
Geographical i : S
P division Latvia (in-migrants to
division and : _ i e .
(regional, (1 cell = ~16ha) municipalities)
scale .
settlement hierarchy)
Migration indicators Global spatial Binary logistic
(net-migration, intensity, autocorrelation (Moran’s I) regression
Methods efficiency) Local spatial (demographic,
Flow visualisation autocorrelation socio-economic
(Getis-Ord Gi*) ) \ characteristics) )

\_ VAN

Figure 2.1. Distribution of data, geographical divisions and methods according to
the research questions proposed

2.1. Data used

Two main sources of data on internal migration were used in the study:

a) Anonymised individual-level data from the 2000, 2011 and 2021 cen-
suses carried out in the Republic of Latvia, which are used to describe
the distribution (all three databases) and composition (the last two) of
the population involved in internal migration. The census is practically
the only source of detailed, comprehensive data on population size,
composition, occupation and migration. In addition, census data has
a high degree of reliability and comprehensive geographical coverage
(Lomax, 2022). Representative data is obtained at the individual level,
which, in anonymised form, can be analysed both at the level of admin-
istrative territorial units and at the level of a cell network created as
a result of spatial analysis (Doxsey-Whitfield et al., 2015). The census
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b)

data sets used in the study are restricted-access information. Their
use for research purposes is possible with special permission from
the CSB, having ensured the confidentiality of data use. Thus, the terms
of the agreement concluded between the CSB and the University of
Latvia allow limited access to census data and stipulate that it must be
processed in aggregate form.

In the context of population migration, this data source allows the com-
position of the population involved in migration to be categorised
according to the characteristic “permanent place of residence one year
before the census”, and includes demographic and socio-economic char-
acteristics that are not available from other data sources (Green, 2018).
In cases where the territorial unit of residence within Latvia differs
between the previous year and the time of the census, the resident is
categorised as an internal migrant.

It should be noted that these data show the situation for a single year
and allow for a comparison between 2000, 2011 and 2021, but they
cannot be used to describe migration dynamics, as they do not include
information about the periods between these years. Similarly, they
cannot be used to describe the total volume of migration or other basic
indicators. Consequently, if a resident relocates multiple times within
a year, statistical records capture only the initial and final places of
residence, not intermediate moves. This issue has also been highlighted
in several studies on internal migration (Foley et al., 2021; Bell et al.,
2014; Rogerson, 1990).

Population register data were used in the study to describe the nature
of internal migration flows and to calculate key indicators (see Section
2.3.1). This data source reflects annual data on residents’ declared place
of residence at the beginning of the year. The study uses a data set on
the number of residents who have changed their place of residence in
any of 119 municipalities and 76 cities, towns. The compilation and
comparability of data over a longer period of time has been hampered
by the administrative territorial changes that have taken place in
Latvia. As the geographical distribution of municipalities has changed
over time (Administrative Territories and Populated Areas Act, 2020;
Administrative Territorial Reform Act, 2009), the specifics of the data
have also changed. The study period mainly reflects the divisions speci-
fied in the 2009 Administrative Territorial Reform Law, which are used
in this doctoral thesis for the period from 2011 to 2021. For the purpose
of characterising the overall situation, total migration is also visualised
for the period 2000-2010; however, it is not analysed at the national
level due to territorial changes that occurred during this period.

It should be noted that these data reflect the changes of residence
declared by residents, which relates to when registration takes place
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and may differ from the actual times of changing residence. Thus, in
the case of Latvia, these data have been dependent on changes in certain
years to regulatory enactments related to the registration of place of
residence (Bérzins$ et al., 2019), with normalising in subsequent years.

When comparing annual population register data with census data, it should
be noted that the former captures registered changes of residence. By contrast, in
the case of the census, the data collection methodology has changed over time:
the 2000 and 2011 censuses reflect the population’s actual place of residence
(CSP, 2021a), whereas the 2021 census records registered place of residence (CSP,
2021b).

Actual internal migration refers to a genuine change in place of residence,
whereas registered migration reflects administratively recorded changes of res-
idence, which do not always coincide with the place of actual residence. These
discrepancies may arise for various reasons, including delayed registration or
the strategic selection of a declared place of residence (for example, for reasons
related to social benefits, education, or taxation). Such inconsistencies in the data
may affect research results in several ways. Registered migration data may
partially fail to capture the full extent of actual migration, particularly among
population groups whose residential mobility is more flexible or temporary in
nature, which may in turn influence analyses conducted at different spatial scales
(Raymer et al., 2011; Ernsten, 2018).

The impact of these data issues is especially relevant during periods of rapid
change, such as the global financial crisis or the COVID-19 pandemic, both of
which coincide with census years. In the migration literature, internal migration
during the financial crisis has been characterised by a shift towards settlement
centres with greater employment opportunities (Mitze, 2018), whereas during
the COVID-19 pandemic, several studies have emphasised movements away
from urban centres towards lower levels of the settlement hierarchy (Rowe et al.,
2023; Gonzélez-Leonardo et al., 2022a). In analysing such events, data on
the actual place of residence provide a more objective picture, particularly
where the process is not long-term in nature, as observed in migration flows
during the COVID-19 period in Europe (Gonzalez-Leonardo et al., 2022b;
Korczynski & Kajdanek, 2025).

Although registered migration may incompletely reflect actual migration
volumes, it provides consistent and spatially comparable information over
a longer time period. Consequently, the results obtained in this study should
be interpreted as identifying trends in the direction and intensity of migration
flows and in the influence of migration-related factors, based on the data sources
available in Latvia.

In the doctoral thesis, results derived from both data sources are interpreted
separately. However, the 2011 and 2021 census results are compared using
relative indicators — specifically z-scores and regression coefficients — which
normalise potential differences in the total number of migrants.
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In addition, the cartographic material was produced using geospatial data
on cities, towns and administrative territorial units included in the ‘GIS Latvia’
dataset compiled by SIA Envirotech (SIA Envirotech, 2015).

2.2. Geographical division and scale

Within the framework of the doctoral thesis research, it was important to
characterise the process of internal migration in various territorial divisions.
In the first part of the results, the basic migration indicators were visualised in
terms of administrative territorial units, which were then compared between
regions. The reason for choosing this kind of division was the availability and
comparability of data over a longer period of time — available at the level of 119
municipalities for the period under review (Law on Administrative Territories
and Populated Areas, 2008).

Research on internal migration at the regional level helps in understanding
the impact of population movements on the redistribution of the population, as
well as the specific changes in the social structure and economic development
characteristics of the population, pointing to future challenges and opportunities
for regional development (Faggian et al., 2017; Rees et al., 2017).

From the point of view of population redistribution, internal migration is
the main factor determining changes in the population size and age structure
in regions, contributing to an increase in population concentration in more
economically developed regions, while contributing to the ageing of the popu-
lation and population decline in other regions (Rees & Sander, 2020; Bell et al.,
2015). From an economic point of view, the migration process is closely linked to
the redistribution of the population, which in turn affects regional development
at different rates, leading to territorial inequalities; differences in human capital,
innovation and access to public services, etc. (Faggian et al., 2017; Alvarez, 2021).

Latvia, like other Central and Eastern European countries, is character-
ised by similar trends in terms of regional inequality, with capital regions and
larger cities developing more rapidly, while rural and peripheral regions have
faced depopulation and lower economic competitiveness (Kebza et al., 2019;
Ezcurra, 2007; Jermolajeva et al., 2017; Hazans, 2003). Several studies identify
the importance of internal migration in regional-scale research (Incaltarau et al.,
2021; Gonzalez et al., 2024).

Considering the regional differences that are characteristic of Latvia between
Riga, its suburbs and other regions (Jermolajeva et al., 2017; Krisjane et al., 2021),
the role of internal migration is characterised in this paper by comparing the Riga
metropolitan region (Riga and its suburbs) with other regions in general terms.

It should be noted that both the census and the population register data
categorise as internal migrants those residents who had changed their munic-
ipality of residence since the last data collection. This refers to the adminis-
trative territorial division of Latvia that was in force in the year in question.
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Figure 2.2. Geographical division of Latvia used in the study

Table 2.1. Hierarchy of settlements in Latvia and the territorial units included
therein

Leviigsﬁgﬁgsgt)w ith Number of territorial units Overlap in regional terms

Capital city (Riga) 1

1 state capital Riga metropolitan region
Riga suburbs 6 small towns 8 P &

20 (rural areas)
Major cities 8
Regional towns 20 Kurzeme, Vidzeme, Zemgale,
Small towns 41 Latgale
Rural areas 491

This also explains the chosen research period from 2011 to 2021, in accordance
with the 2009 Administrative Territorial Reform. If a resident has changed,
for example, their parish of residence within the same municipality, or moved
within a territorial unit, this is not recorded as a case of internal migration in
the annual data. An exception to this in these data sets is the distribution of
migrants by city, which separates them from the rest of the county territory. This
aggregation of data allowed for analysis by type of settlement.

Another geographical division used to examine the nature of internal migra-
tion is based on settlement, which categorises areas into a hierarchical division
according to whether they belong to urban or rural areas. In the case of Latvia,
this division is related to the differences in the importance of Riga and other
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cities in the country’s settlement and economic system. It is based on the capital
city of Riga and other major cities that can be identified as settlement centres
of national importance. Lower in the hierarchy are 20 regional cities that are
of significant importance at the level of planning regions, while small towns
are important population centres at the municipal level. Similarly, taking into
account the differences between the population centres in the suburbs of Riga and
those in other regions, a separate category is defined in the hierarchical division
of settlements: the suburbs of Riga, which includes the city of Jarmala, six small
towns and 20 rural parishes within the territory. The 491 rural areas outside
the metropolitan region correspond to the parish division at the level of Latvian
territorial units and complete the hierarchical division of settlements. It should
be noted that, in accordance with the state territorial division in force during
the study period, Adazi, Marupe, Kekava, lecava and Koknese are not categorised
as small towns in the analysis, as they obtained city status after 2021. Statistically,
they are classified as rural areas, since from 2011 to 2021 they held village status.

Given the functional overlap between this zone and other units, its geo-
graphical distribution is more clearly illustrated in Figure 2.2 and Table 2.1.
A study of the settlement hierarchy is essential in understanding how settlements
form and develop, as well as why this comprehension is important for sustain-
able spatial planning and development. The settlement hierarchy determines
how settlements at different levels interact with each other and how they fulfil
different functional roles in the region through the settlement network, and
the flows of people and resources that influence change within it (Lobo et al.,
2019; Bowman & Wilson, 2011).

Given the differences between various types of hierarchy, studies emphasis-
ing the role of migration in relation to urban and rural settlement are becoming
more common in the migration literature, with a generalised definition of
upward and downward migration. The former involves a primary flow from
smaller settlements to larger cities, while the latter is in the opposite direction. In
migration studies, the nature of this flow is usually explained in conjunction with
the composition of migrants. Upward migration is more common among young
and economically active people, whose reasons for migration are dominated
by work and study-related motives (Plane et al., 2005; Lerch 2016; Kotsubo &
Nakaya, 2024). Downwards migration is traditionally more common among
older people, particularly in relation to family circumstances and quality of life
(Kotsubo & Nakaya, 2024; Mu et al., 2021). However, since 2020, it has also
intensified among other groups, particularly in developed countries, although
this is due to the impact of the COVID-19 pandemic (Gonzalez-Leonardo et al.,
2022b; Rowe et al., 2023; Nelson & Frost, 2022; Rowe et al., 2022), suggesting
that this trend may only be temporary.

Taking into account the specifics of the data described in Section 2.1,
the distribution of the population within the territorial units is examined in
the doctoral thesis using a regular hexagonal cell grid (Figure 2.3). This geospatial
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Figure 2.3. Example of regular hexagonal cell grid distribution in Riga and its
metropolitan area

data layer has been georeferenced with the number of internal migrants per cell
(1 cell = ~16.2 ha) in 2000, 2011 and 2021, followed by global and local spatial
autocorrelation calculations for populated cells only (population in cell > 0).
To avoid the formation of cold-spot clusters in uninhabited areas, cells with
zero population were excluded from the analysis; at this spatial scale, such cells
would predominantly correspond to forests, water bodies, and agricultural land.

The application of this classification is closely related to the second research
question, which arises from the shortcomings of the analysis of territorial units and
the possibility of examining the distribution of migrants on a more detailed scale.

2.3. Research methods

2.3.1. Migration indicators

The main statistical and mathematical methods used in the study can be divided
into migration indicators and econometric methods. The indicators were used by
applying various published and unpublished data from the CSB. The unpublished
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data represent an internal migration data set broken down by municipality, with

data on how many residents have moved into and out of each municipality.
One such indicator is the net migration (M), which is the difference

between the number of residents who have arrived and left a given territory:

Mnet = Min - Mout (1)

Another indicator that shows how often internal migration happens in
a specific area is migration intensity (MI), which shows the overall tendency to
migrate. In the calculation of this indicator, My,: denotes the number of migrants
in a given time interval, while P denotes the total population at the beginning
of the interval (Van Imhoff & Keilman, 1991).

MI = 100 x (M;or / P) )

An indicator that characterises the impact of internal migration on pop-
ulation distribution is migration effectiveness (Plane & Rogerson, 1994). It is
used to determine the degree of balance in migration flows and the effective-
ness of migration in the distribution of population between territories (Rees &
Kupiszewski, 1999; Stillwell et al., 2000). The equation for calculating this index
(MEI) is as follows:

MET = 100 ( Y, | Min = Mout | / Y, Min + Mou) A3)
1 1

M,y indicates the total number of arrivals in territory i, while M, indicates
the number of departures from the same territory. MEI values range from 0
to 100, with high values indicating that migration is an effective process in
the redistribution of the population between regions, while low values show that
interregional flows are more balanced and the distribution of the population
is not significantly affected by migration. The importance of the migration
effectiveness indicator is emphasised in the literature on migration in com-
parison with other indicators, such as net migration (Plane, 1984; Rogers &
Raymer, 1998). The calculation of the effectiveness indicator includes the net
migration rate, as well as the total migration volume, in the territory under
review. Net migration indicates the extent to which migration quantitatively
changes the population, while effectiveness acts as a representative indicator
of how balanced the changes in migration flows have been during the period
under review (Plane, 1994).

2.3.2. Spatial autocorrelation methods

The characteristics of the distribution of the population involved in internal
migration are described using spatial autocorrelation indicators, which allow
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the concentration of specific population groups in a territory to be determined
at a global and local level.

Spatial autocorrelation calculations were performed using Esri ArcGIS
spatial analysis tools in a GIS environment, as well as a regular hexagonal cell
grid across the entire territory of Latvia (see Section 2.2 for details), combined
with georeferenced statistical data on the number of internal migrants in each
cell per year according to the 2000, 2011 and 2021 census data (see Section 2.1
for more details).

Thus, to characterise the general situation (in terms of data, the total
territory of Latvia), the Global Moran’s I index is calculated, which indicates
the concentration and dispersion characteristics of all spatial units (cells) in
the study area (Lloyd, 2015; Matthews & Parker, 2013).

The index value is calculated using the following formula:

izz 12;1 l]( )(xl_x)
So Zi=1(xi —-x)?

where n denotes the number of spatial objects (e.g., regular cells) in the territory,
So as the sum of spatial weights, and w;; as the spatial weight between units
i (the cell being considered) and j (the cell whose spatial influence is being
considered relative to 7). Meanwhile, x; and x; are statistical values related to
the variable, e.g. the number of internal migrants in grid i and j. Finally, £
shows the average value of the variable across all units in the data set (Moran
1950; Anselin 1988).

The range of values for the Moran index varies from +1 to -1, with higher
positive values indicating the formation of clusters of similar values. Meanwhile,
values closer to -1 indicate a lower concentration of the variable in question
in the territory as a whole. Values around 0 indicate that no spatial autocor-
relation is observed in the specific data set. In addition to the Moran index,
spatial analysis also calculates the total z-score and significance level (p-value)
in the territory, which allows the overall significance of the Moran index to be
assessed. Thus, if the p-value is lower than 0.05, the data distribution cannot
be considered random. Moreover, a positive z-score indicates overall spatial
clustering, while a negative one indicates spatial dispersion. If the value is 0,
then no autocorrelation is found in the study area.

In parallel with the global indicator, one of the local indicators of spatial
association (LISA) is used to identify differences in the distribution of internal
migrants within Latvia: Getis-Ord Gi* Hot Spot/Cold Spot analysis (Getis &
Ord 1992). In the study, it identifies regular hexagonal cell network data sets
with similarly high or similarly low values, forming hotspot or coldspot clusters,
respectively. This spatial analysis approach uses the distance between cells as one
of the corrective indicators, taking into account their location (Songchitruksa &
Zeng, 2010). Spatial autocorrelation methods are often used in studies of

I= ()
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population and settlement geography (e.g., Kurek et al., 2021; Matthews &
Parker, 2013; Raymer et al., 2019; Pregi & Novotny, 2024).

In this case, a z-value and p-value are calculated for each cell in the data
set, which, similar to the Moran index, show the statistical distance of the cell
values from the standard deviation as well as their statistical significance relative
to the mean value of the entire data set. The z-values of the cells are then used
to assign significance classes, which indicate the formation of hot or cold spots.
Significantly negative z-values will be categorised as coldspots, while signifi-
cantly high values will be categorised as hotspots (at a probability of p < 0.05;
p < 0.01). The spatial analysis approach is calculated using the following formula:
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where x; is the observation value, X is the mean observation value, wj; is
the distance between observations i and j, s2 is the mean ratio of the squares
of the deviations of the observations, and n is the total number of observations
(Getis & Ord, 1992).

In the analysis, inverse distance was used as the indicator of spatial rela-
tionship, taking into account the spatial configuration of cells and the selection
of inhabited cells only (Figure 2.3). This measure prioritises nearby cells with
a high share of internal migrants and incorporates them into clusters. Alternative
spatial relationship measures, such as contiguity-based definitions (edges-only
or edges-and-corners), are more appropriate in cases of complete spatial cov-
erage (e.g. administrative units), whereas a fixed distance band with a defined
threshold distance is typically applied to point data (Esri, 2025b). Therefore,
the spatial framework used in this study constitutes a homogeneous, semi-areal
set of spatial units with partial coverage across the territory of Latvia.

Spatial autocorrelation analysis was conducted solely for in-migration due to
the specific structure of the Latvian census data. Out-migration information is
derived from respondents’ self-reported previous place of residence at the munic-
ipal level, whereas in-migration is determined based on the respondent’s current
address. Consequently, before data anonymisation, the Central Statistical Bureau
(CSB) of Latvia holds information at the address level; however, for this study,
the data were provided in an aggregated format using regular grid cells.

Although analysing the spatial relationship between in- and out-migration
flows could yield additional insights into their spatial patterns and clustering
(Gao et al., 2024), the present study focuses exclusively on in-migration because
of structural differences in the available data. The out-migration variable serves
primarily to identify migrants within the overall population and to construct
a sub-dataset representing the mobile population.
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2.3.3. Binary logistic regression

An econometric method, binary logistic regression, was used to analyse
the composition of internal migration. This statistical analysis approach was
chosen because of its widespread use in the social sciences and geography
for analysing dichotomous responses to a process (Finney & Simpson, 2008;
Champion et al., 2009; La Parra-Casado et al., 2017). Thus, this statistical
approach is particularly suitable for studies of population composition, such as
migration studies, where the dependent variable reflects a binary state (involved
in internal migration or not). Within the framework of the study, regression
models were created using data from the 2011 and 2021 censuses, which allow
for a more detailed analysis of both demographic and socio-economic indicators
of the population.

The binary logistic regression model is expressed by the following equa-
tion, with the dependent variables on the left-hand side and the demographic,
socio-economic and other variables (x) on the right-hand side (Greene, 2003):

p(Y;=1) k

m=ﬁo +Zk=lﬁjkxik 6)
where: p(Y; = 1) is the probability that event Y (in this study, a change of resi-
dence) is equal to 1 for resident i;

Bo is a constant value representing the probability of a resident participating
in migration if all indicators of the population composition belong to refer-
ence groups (in the study, the reference groups are those that have a higher
involvement in migration in population composition studies in the migration
literature);

Bjk are coeflicients associated with each explanatory variable, where j is the vari-
able category (e.g., residents aged 15-34) and k is the variable index in the entire
regression model.

The result is p or regression coefficients, which indicate the contribution of
each explanatory variable to the process in the form of logarithmic odds (log-like-
lihood). A negative coeflicient means a lower probability of migration compared
to the reference group, while a positive coefficient indicates an increased proba-
bility of migration. At the same time, the statistical significance of the differences
between each group and the reference group is also tested. The models are also
supplemented with their explanatory value, Nagelkerke R2.

From the perspective of model interpretability, it should also be noted that
regression analysis assumes that the independent variables are not highly corre-
lated. If similar variables are included in the model, multicollinearity may arise
(Mood, 2010). For example, region and settlement hierarchy were not included
as predictors of migration destination, as this would result in multicollinearity:
the Riga metropolitan region and Riga suburban area exhibit strong correlations
in population composition.
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Table 2.2. Distribution of data included in the calculation of regression coefficients
(residents aged 15 and older)

2010-2011 2020-2021
% ‘ N (thousand) % ‘ N (thousand)
Models 1 & 2
1-year migrants 2.8 47.5 6.6 98.7
Non-migrants 97.2 1666.3 93.4 1429.6
Total 1713.8 1528.3

It is also important to note that coefficients obtained from binary logistic
regression are not directly comparable across different years (Mood, 2010). For
this reason, separate models were estimated for each year, with comparisons
focusing not on coefficient magnitudes but on overall trends. Finally, given
the nature of the data, the regression models employed in this study are intended
to identify statistical associations rather than establish causal relationships.
For instance, although individuals with a certain level of education were found
to be more likely to migrate, this does not imply that education itself caused
the migration decision.

The number and proportion of people who are involved or not involved in
internal migration included in the regression model calculations for the year
indicate differences between migration involvement in 2011 and 2021. As
part of the doctoral thesis, two regression models were developed to compare
the characteristics of incoming migration between the two years. The analysis
did not include residents of pre-working age (0-14), as this age group is defined
in the migration literature as being linked to older groups (Cooke, 2008; van der
Wiel, 2021; Thomas & Dommermuth, 2020). Moreover, this group is not fully
involved in the labour market, which may influence the results when analysed
alongside education level and employment status.

Compared with alternative methods, such as the linear probability model,
which can produce predicted probabilities outside the 0-1 range (Horrace &
Oaxaca, 2006), or the modified Poisson regression, more commonly applied in
epidemiology (Zou & Donner, 2011), logistic regression is more frequently used
in population studies (Huang, 2023). In the development of this study, probit
regression was also considered; however, its results are more less readily inter-
pretable across models and are presented without normalisation, in the form of
z-scores (Long & Freese, 2014).

80



3. RESULTS AND DISCUSSION

This chapter of the thesis examines the main results of the work, with each
subsection being based on one of the research questions posed in Chapter 1.
The first subsection describes the role of internal migration and the nature
of flows between Latvian regions and settlement hierarchy units. The second
subsection uses individual-level data and spatial autocorrelation methods to
describe the characteristics of migrant distribution at the local level. The third
subsection uses binary logistic regression and census data to describe the com-
position of the population involved in internal migration. The results are based
on the scientific publications listed in the introduction and are linked to current
research in the field in the form of discussions.

3.1. The role of internal migration and the nature of
migration flows in Latvia

3.1.1. The volume and regional characteristics of internal migration
in Latvia

Migration in Latvia is one of the most significant processes shaping the coun-
try’s population size and composition over the long term. Its impact is often greater
than the changes caused by natural change, especially at the regional level, with
migration-induced changes determining growth or decline trends in many places.

When assessing the factors that have influenced changes in the population,
it can be seen that long-term migration has had a greater numerical impact on
the population and its distribution in Latvia’s regions than changes resulting from
natural change (Figure 3.1). Between 2000 and 2020, the population declined
in all regions of Latvia in terms of natural change. However, the intensity of
the decline varied. The largest decline was in Riga and the Latgale region, while
the smallest decline in terms of natural change was in Pieriga. In the Pieriga
region, there are positive trends in population change, which can be explained
by a distinctly positive long-term migration balance, thus compensating for
the negative natural population growth. In Riga, the population decline between
2011 and 2020 was smaller than in the period from 2000 to 2010. In contrast,
in Zemgale, Vidzeme and Latgale, the rates of decline and the distribution of
the importance of both factors remained almost unchanged.

Population migration plays a significant role in promoting changes in pop-
ulation and settlement in Latvia, and the total migration recorded in statistics
significantly exceeds the indicators of natural change. However, when comparing
the indicators that make up migration statistics, it can be seen that in the long-
term migration statistics, changes of residence within the country, between its ter-
ritorial units, significantly exceed international migration indicators (Figure 3.2).
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Figure 3.1. Factors influencing population change in statistical regions between
2000 and 2010, and between 2011 and 2020
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Figure 3.2. Dynamics of total internal and international migration in the period
from 2000 to 2021

82



The process of people moving between regions and municipalities has a much
greater impact on the development of Latvia’s patterns of settlement and the dis-
tribution of the population than the aspects of international migration widely
discussed in the literature on migration.

From 2000 to 2021, an average of 50,400 people were involved in internal
migration each year. This represents 2.4% of the total population on average
for each year during the given period. The total number of registered internal
migrants during the entire period under review exceeds the number of people
involved in international migration registered in Latvia by 468,000 residents,
and only in a few cases has it been lower than the total number of registered
international migrants. The exception, when the total volume of internal
migration was lower than that of international migration, was the period from
2009 to 2011, when emigration to Western European countries increased due to
the impact of the global economic crisis on the labour market in Latvia’s regions
and major population centres.

Looking at the dynamics of internal migration separately, it can be seen that
it has varied considerably in Latvia between 2000 and 2021. Such changes that
took place during the period under review were mainly influenced by political
factors, which manifested themselves in a series of changes in legislation that
were directly or indirectly related to the registration of residence. Specifically,
mandatory registration of residence was abolished in Latvia after the restoration
of independence. However, a new unified functional system, which involved
a transition from a registration system to voluntary declaration of residence, only
came into force in mid-2003 (Residence Declaration Law, 2002). The change in
the declaration system is clearly visible in migration statistics, as the lowest level
of internal migration was recorded in 2002, while one of the highest levels was
recorded the following year, when the Residence Declaration Law came into
force. As a result, the transition from the previous registration system to volun-
tary residence declaration led to a significant increase in recorded migration,
which can mainly be explained by the declaration of changes of residence that
had taken place in previous years.

Similarly, changes in the benefits granted by local governments have also
affected the volume of registered internal migration. For example, in 2013
(Amendments to the Law on Real Estate Tax, 2012), higher real estate tax rates
started to be applied directly to dwellings that no one had declared as their
place of residence. As a result, some residents came to have a strong economic
incentive to declare themselves as living elsewhere, especially in the capital or
suburban municipalities where their real estate was located.

The highest total internal migration during a single year was seen in 2016.
That year, 66,000 internal migrants were registered, which exceeded the pre-
vious highest total, recorded in 2003, by approximately 3,500. The increase
that year was partly due to changes in legislation made in order to facilitate
electronic registration of residence (Amendments to the Residence Declaration
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Law, 2015; Residence Declaration Law, 2002). The changes in legislation led to
an increase in migration in 2016, during which there were almost 13,000 more
migrants than in 2015, and approximately 5,000 more than in 2017. Overall,
unlike the 2003 change to the declaration system, which affected the nature
of migration over a longer period of time, these individual amendments to
regulatory enactments affected the intensity of migration only over the short
term, with numbers normalising in just one or two years.

In Latvia, internal migration, like the distribution of the population, has
regional characteristics. Despite fluctuations in the volume of internal migration
within the country as a whole, the regional structure has been relatively stable.
Riga, as the most populous city and the centre of various social and economic
activities, also dominates the regional structure of internal migration. Since 2000,
the proportion of registered internal migration cases related to Riga has fluctuated
between 40% and 50% each year. After the completion of the administrative-ter-
ritorial reform in 2009, Riga’s importance in the structure of internal migration
flows has only grown, which can be explained by the increased territorial con-
centration of the population and the growth in the number of municipalities
close to the capital. People move there both from Riga and from other statistical
regions of the country. Other important factors contributing to the concentration
of population near the capital are the varying levels of economic development
of the regions, determined by their geographical location, natural resources,
and differences in the composition of the population (Bérzins & Krisjane, 2008;
Krisjane & Beérzins, 2012). It is precisely these differences in socio-economic
development between the capital city, its suburbs and more remote regions that
determine the nature of population movement on a regional scale. For example,
differences in wages, unemployment rates and access to education between regions
also have a significant impact on the regional nature of internal migration. High
unemployment, lack of job opportunities and relatively low wages, as well as a lack
of vocational and higher education institutions in the regions reinforce the exodus
of people, mainly of working age, from less populated areas in the regions of Latvia.

Looking at the net migration by municipality, there are distinct regional fea-
tures, with positive values concentrated in Riga and its suburbs, while a negative
balance is observed further away from the capital and other major cities. It is
noteworthy that the net migration for regional cities was markedly negative in
the decade starting 2000; however, the trend in the second decade of the 20th
century can be linked to an increase in the concentration of the population
closer to larger urban centres, as well as methodological changes in legislation
and changes in registration policy, which contributed to increased registration
rates in Riga in certain years. Thus, Riga had a distinctly positive internal net
migration from 2012 to 2017, while at the beginning and end of the decade,
migration flows were more directed outside the capital. Despite the positive net
migration in Riga over the period as a whole, the city has still experienced
a decline in population as a result of natural decline.
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Figure 3.3. Internal net migration in Latvian municipalities in the period from 2011
to 2021

There has also been a positive internal net migration in the municipalities
near Riga since 2000. Migration trends in the region near the capital are less
related to changes in legislation and more to actual changes of residence, in
the form of suburbanisation. Thus, the majority of new residents in municipali-
ties near Riga are former residents of the capital who have moved to the suburbs
in search of a better environment (Bérzins, 2011). In other statistical regions,
the overall net migration is clearly negative, with these regions losing residents
to Riga and its metropolitan area. In some municipalities, there have been
exceptions during the period under review that differ slightly from the overall
migration trend, mainly due to the small population and low migration flows,
which may be positive in some years. A notable example of short-term changes
in the nature of migration flow s is associated with certain regional centres —
Liepaja, Jarmala and Jelgava — where, in a similar way to Riga but to a lesser
extent, a positive internal net migration has been observed over a ten-year
period. This is linked to various social benefits and concessions available to
all residents or specific groups of residents after registering with a particular
municipality.

In terms of regional distribution, internal migration flows are dominated by
Riga and its suburbs, while the distribution in other regions is more balanced
(Figure 3.4). The internal net migration also shows that all regions gain or lose
the most inhabitants in exchange with Riga. A characteristic feature of Latvia is
the marked increase in the share of total internal migration in the Riga suburban
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Figure 3.4. Regional structure of internal migration flows in the period from 2011
to 2021

region and the decline in Latgale. This can be explained by the processes of
suburbanisation around the capital, and is confirmed by the positive net migra-
tion in the municipalities around Riga (Figure 3.3). In turn, the emigration of
residents from Latgale and the exchange with Riga and its suburbs has ensured
a long-term negative net migration for this region and a gradual decline in
the total volume of internal migration.

A comparison of internal migration flows in peripheral regions shows that
they are significantly lower there than in Riga and its suburbs. Vidzeme is losing
population to Riga and its suburbs, but is gaining population from migration
flows from other regions (Figure 3.4). Kurzeme is losing population to all other
regions. Zemgale has a positive net migration in exchange with Kurzeme and
Latgale, but its population decline is influenced by migration to Riga and its
metropolitan area and Vidzeme. Latgale is losing population as a result of
internal migration, as the region has a negative net migration in flows with
other regions, except for Kurzeme.

The migration characteristics of municipalities in the Riga metropolitan
region are also clearly visible when comparing municipalities by migration inten-
sity, i.e., the proportion of residents involved in migration in relation to the aver-
age number of residents in the municipality during the period under review
(Figure 3.5). In Latvia, migration intensity is mainly influenced by two key factors:

1) Belonging to one of the settlement hierarchy groups, because when

looking at migration differences between rural and urban municipal-
ities in terms of administrative territorial units, the lowest migration
rates per capita will mainly be in areas with high population density.
Consequently, the lowest migration intensity in Latvia is in major cities
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Figure 3.5. Internal migration intensity (%) in Latvian municipalities in the period
from 2011 to 2021

Riga, Daugavpils, Liepaja, Ventspils and Rézekne. Exceptions include
Valmiera and Jarmala, which, despite their high population density by
Latvian standards, also stand out for their relatively high level of pop-
ulation involvement in migration. Among the municipalities, the lowest
intensity is in those municipalities of Latgale with a municipality
encompassing a single city - Dagda, Vilaka and Ludza municipalities -
as well as in border municipalities in several regions.

2) The distance from Riga or other major population centres in the coun-
try is the main factor determining increased inbound and outbound
migration over time. As can be seen, the areas where increased intensity
is most pronounced have developed around Riga, Liepaja, Valmiera and
Jekabpils. In the case of Jelgava and Jiirmala, these areas are not as
pronounced, as both cities are considered satellite cities of the capital.
The regions surrounding the population centres of Latgale do not show
increased overall intensity of internal migration.

In order to analyse the role of internal migration in population settlement
and distribution, the migration effectiveness is used, which includes the relative
ratio between the net migration and the total volume. At the level of adminis-
trative territorial units, a total of 22 Latvian municipalities have had positive
migration effectiveness, most of which are located in the immediate vicinity of
the capital. In other regions of the country, the impact of migration on popula-
tion distribution has been predominantly negative.
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Figure 3.6. Internal migration effectiveness (%) in the administrative territorial
divisions of Latvia from 2011 to 2021

In municipalities with negative impact effectiveness indicators and relatively
low populations, it is often observed that in regions with a relatively low popu-
lation, outflows significantly exceed inflows, thus having a significant negative
impact on the redistribution of the population. Overall, the indicator shows
a heterogeneous picture of migration in Latvia in relation to:

1)

2)

3)

the positive impact of migration on the distribution of the population
in the Riga metropolitan region, especially in the municipalities in
the immediate vicinity of the capital

the positive impact of migration on the distribution of the population
in Riga, Jelgava and Liepaja, which, given the trends of population
decline in all cities in Latvia, is quite significant, indicating the impact
of amendments to regulatory enactments and registration policy on
the redistribution of population in these cities

the negative impact of migration in Zemgale, where there have been indi-
vidual municipalities with a positive internal net migration. However,
the overall trend has been negative. The migration patterns in Zemgale
are also influenced by the relatively short distance to the capital, which
creates a small group of municipalities with a slightly positive or min-
imally negative balance in the central part of the region and around
Jelgava. The most pronounced impact of migration on the population
units of Zemgale has been in the area by the border with Lithuania,
where it is most negative.
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4) The negative impact of migration in Kurzeme, where there have
been individual municipalities with a positive internal net migration.
However, the overall trend has been negative, with migration having
the most negative impact on the regions along the border with Lithuania
and in the northern part of Kurzeme. Positive impacts in individual
areas are not very pronounced, but can be observed in Liepaja and its
surroundings.

5) The negative impact of migration is most pronounced in Kurzeme,
where there are no individual municipalities with a positive impact
from internal migration. The greatest negative impact is observed in
the northern and eastern parts of the region, away from the central
part of the country. Migration in the region has the least impact on
areas closer to the central part of the country. These municipalities
have the highest migration intensity rates in the region, but the outflow
does not exceed the inflow as sharply as it does in the areas bordering
Estonia, and in the rural municipalities closer to Latgale.

6) The negative impact of migration in Latgale, where there are no indi-
vidual municipalities with a positive impact from internal migration.
The migration effectiveness of most municipalities in Latgale has been
clearly negative — below 15%. It has been most negative in the regions
bordering Russia and Belarus, and less negative in the two republican
cities, Daugavpils and Rézekne. Migration within the region has been
more effective further away from population centres, but less so in their
immediate vicinity.

3.1.2. Structure of internal migration flows and settlement

The spatial characteristics of the internal net migration in terms of the set-
tlement hierarchy clearly present a contrasting picture within the country. As
can be seen in Figure 3.7, the net migration varies considerably at different levels
of the settlement hierarchy. A positive net migration is observed in the Riga
metropolitan region, and in several major cities and their surrounding rural
areas, while in most other regions further away from Riga, the net migration
was negative.

The distribution of migration flows by type of settlement hierarchy
(Figure 3.8) indicates that in the period from 2011 to 2021, the majority of flows
were related to rural areas (29%), and Riga (24%) and its suburbs (20%), while
a smaller proportion was related to small towns (5%), regional towns (11%) and
major cities (12%).

Migration flows in the urban hierarchy clearly show the movement of
residents “upwards” in urban hierarchy, with more positive trends observed in
the movement from smaller settlement centres to larger ones, including Riga
and its suburbs. The capital city has a positive net migration with other areas,
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Figure 3.8. Structure of internal migration flows in terms of settlement hierarchy,
2011-2021

except for its suburbs, but the suburbs are gaining population from other groups
in the settlement hierarchy.

In the context of small towns, regional towns and major cities, their mutual
flows have been less significant, with greater exchange occurring with rural

90



areas and Riga. In the first case, these flows are mainly positive for cities, while
in the second case they are negative.

Rural residents tend to migrate more, as 29% of all internal migration flows
are related to rural areas. However, the net migration in this period was clearly
negative, with rural areas in the country’s regions experiencing a significant
decline in population due to internal migration.

3.2. Characteristics of the geographical distribution of
migrants

The results of the global spatial autocorrelation analysis summarised in
Table 3.1 indicate a statistically significant positive spatial correlation between
participants in internal migration in all three of the years under review.

Table 3.1. Global Moran’s index values for the distribution of residents involved in
internal migration

2000 2011 2021
Moran’s I 0.284 0.624 0.889
z-value 516.1 1027.7 1323.3
P <0.001 <0.001 <0.001

On the national scale, over the 20-year period analysed using three separate
years, a significant increase in the spatial autocorrelation of internal migra-
tion can be clearly observed, with similar values clustering closer together.
Specifically, in 2000, the Moran index was 0.284, indicating a relatively weak
but statistically significant spatial autocorrelation. By 2021, this value had almost
quadrupled, reaching 0.889. These global autocorrelation features indicate
a strong and increasingly pronounced concentration of internal migration in
certain areas of Latvia, mainly in Riga and the Riga metropolitan area. High
z-values and consistently low p-values (< 0.001) confirm the statistical signifi-
cance of these trends.

In order to interpret the global Moran’s index values in greater depth and
describe the territorial structure of spatial autocorrelation in internal migration,
Getis-Ord Gi* hotspot and coldspot cluster maps were analysed.

In 2000, internal migration as a whole showed a scattered spatial pattern
(Morana I = 0.284), with hotspots most frequently located outside the capital
city, Riga - in rural areas of Vidzeme, Kurzeme and Zemgale, as well as in
certain small towns and regional cities (Figure 3.9). Coldspot clusters were also
spatially dispersed, but they were most pronounced in rural areas of Latgale and
in Riga itself. This method reflects the relative spatial distribution of internal
migration in cells and their statistical significance at the national level.
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Figure 3.9. Getis-Ord Gi* statistics for the spatial patterns of internal migrants in
Latvia in 2000

By 2011, the importance of Riga and its surrounding areas had grown even
further, as indicated by the increase in the concentration of hotspot clusters
in a wider area around the capital (Figure 3.10). This is particularly evident
along the main national road and railway corridors, highlighting the role of
transport infrastructure in shaping migration flows. The influence of this cluster
in the central part of the country on the autocorrelation of migrants was so
significant that the relative importance of cities and their surrounding areas at
the national level became less pronounced.

Overall, hotspot and coldspot trends provide important insights into
changes in the spatial nature of the country’s population and the role of internal
migration in these changes. It is precisely in the central part of the country that
the role of internal migration in population change increased between 2011 and
2021, with the proportion of migrants in the total population being higher in
these areas.

In contrast, coldspots on the periphery of Latvia, especially in Latgale,
consistently showed statistically significant negative Gi* values throughout
the study period. Although the intensity of these coldspots decreased slightly
in 2021, their continued existence indirectly reflects structural disadvantages in
these areas through migrant statistics, making them less attractive to potential
newcomers (Figure 3.11).

In 2021, Moran’s index value at the national level signifies one of the most sig-
nificant instances of migration concentration documented within the European
migration literature. This value surpasses the trends observed in Slovakia,
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Figure 3.10. Getis-Ord Gi* statistics for the spatial patterns of internal migrants in
Latvia in 2011
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Figure 3.11. Getis-Ord Gi* statistics for the spatial patterns of internal migrants in
Latvia in 2021

where Pregi and Novotny (2025) also noted an increase, and in Poland, where
Dlugosz (2022) identified a similar yet less pronounced spatial concentration.
It is crucial to approach direct comparisons with these studies cautiously due to
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methodological differences. The Polish study employed a migration efficiency
index and focused on a single year, whereas the Slovak study utilised spatial
autocorrelation methods to analyse annual average net migration rates over
a 25-year period. Despite these methodological variations, the consistent findings
regarding spatial concentration in capital regions across Central and Eastern
European countries suggest enduring trends of metropolitan polarisation.

The temporal dynamics of spatial clustering align with the distinct phases of
Latvia’s post-socialist transformation. The relatively weak spatial autocorrelation
observed in 2000 likely reflects the legacy of Soviet-era policies aimed at indus-
trial decentralisation and balanced territorial development (Dellenbrant, 1980;
Kumo and Shadrina, 2021), which maintained a relatively even distribution of
the population across the former republics of the USSR. This pattern continued
to be influenced by the post-socialist transition, during which economic restruc-
turing and labour market reorientation prompted various migration responses
across regions, as similarly observed in other Central and Eastern European
countries (Brown & Schafft, 2002; Ianos, 2016).

The marked increase to 0.624 in 2011 aligns with the concluding phase of
the global financial crisis, which exacerbated migration to urban and suburban
regions as individuals pursued enhanced employment prospects and improved
access to services (Dijkstra et al., 2015). This demographic shift contributed to
a rise in population concentration, notwithstanding policy initiatives aimed
at fostering balanced regional development. The subsequent increase to 0.889
in 2021 suggests that spatial clustering at the national level has emerged as
a predominant characteristic of Latvia’s migration system, marked by significant
centre-periphery disparities.

The intensification of spatial autocorrelation enhances the theoretical
understanding of migration dynamics under conditions of structural changes
over an extended period. The findings suggest that the changes in migrant dis-
tribution over two decades challenge prevailing assumptions regarding migra-
tion’s short- and long-term impacts. While these findings align with Rowe et al.
(2019)’s assertion that migration flows in Central and Eastern European
countries have led to increased population concentration, with Riga playing
a particularly prominent role among European capitals (Rowe & Patias, 2020),
the application of autocorrelation methods allows for a more precise delineation
of the territorial characteristics of migration’s impact and a quantification of its
influence on settlement patterns. The rapid escalation of spatial autocorrelation
among migrants amidst demographic, socioeconomic, and territorial changes
necessitates a thorough examination of shifts in population composition.
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3.3. Composition of the population involved in internal
migration

This subsection explains the characteristics of the population involved in
internal migration, dividing them according to demographic and socio-eco-
nomic characteristics (Table 3.2), which are expressed in the form of binary
logistic regression models comparing 2011 (Model 1) and 2021 (Model 2).

Looking at demographic characteristics, the impact of gender on migration
has changed over time - in 2011, women were significantly less likely to engage
in internal migration than men (f = —0.058), while in 2021 the difference was
statistically insignificant (B = —0.004). This indicates a levelling out of gender
differences in migration intensity and characteristics, possibly due to changes in
the labour market, social norms or economic incentives, which are particularly
characteristic of Europe and other developed countries (Anastasiadou et al.,
2024).

Age is one of the most significant factors in migration, both in the literature
on migration and in the results discussed here - older people are significantly
less likely to move to another administrative territorial unit. In 2011, the 35-64
age group had a significantly lower probability of migration than young people
(B = —0.995), and for seniors (65+) this negative correlation was even more
pronounced (B = -1.251). In 2021, this trend continued, but with slight changes:
f = —0.647 and P = —1.344, respectively.

An analysis of ethnicity indicates differences in statistical significance
between the two years — in 2011, members of minority groups were signifi-
cantly less likely to migrate than ethnic Latvians (f = —0.399), while in 2021
no significant differences between the two groups were found (p = —0.010).
The situation in Latvia in 2011, with a higher overall involvement of the majority
population, is similar to the findings in the literature from the United Kingdom
(Stillwell et al., 2008; Hussain & Stillwell, 2008; Stillwell & Hussain, 2010;
Darlington-Pollock et al., 2018), where differences were observed between
the minority groups themselves. A similar trend is also seen when comparing
data from several different years, with minority involvement no longer differing
significantly (Darlington-Pollock et al., 2018).

Similar characteristics are also typical in other European countries, with
minorities typically having lower participation rates initially, which, however,
come to converge with those of the majority population over time (Finney &
Catney, 2016). An exception, of higher minority involvement, has been identified
in the differences between first- and second-generation immigrants, which can
be linked to the length of time spent integrating in the country of residence
(Darlington-Pollock et al., 2018).

Continuing to analyse the demographic structure, unmarried residents in
both of the years under review were more likely to engage in internal migration,
but the probability of this decreased from p = —0.293 in 2021 to p = —0.020
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in 2021 in comparison to married residents. In the literature on migration,
unmarried residents are also categorised as having greater mobility potential,
given their greater flexibility and weaker family ties, which could deter them
from changing their place of residence (Mulder, 2018; Bayley & Boyle, 2004).
The narrowing of the gap between the two groups can be linked to similar
trends in the participation of gender groups, with an increase in the partici-
pation of married women in the labour market and the spread of households
where both partners are involved in building their careers (Jacobsen & Levin,
2000; Zhang et al., 2023). Thus, these global social changes are also reflected
in the case of Latvia and the overall involvement of its population in migration.

Table 3.2. Composition of internal migrants and residents who have not changed
their place of residence in Latvia in 2011 and 2021. Binary logistic regression
coefficient values

B - internal migrants (ref.: those who have not Model 1 (2011) Model 2 (2021)

changed their place of residence), Latvia B ‘ P B ‘ P

Gender

Man 0 (ref.) 0 (ref.)

Woman -0.058 0.000 -0.004 0.544

Age group

15-34 0 (ref.) 0 (ref.)

35-64 -0.995 0.000 -0.647 0.000

65 and older -1.251 0.000 -1.344 0

Ethnicity (excluding unknown/not specified)

Latvian 0 (ref.) 0 (ref.)

Other -0.399 0.000 -0.010 0.180

Family status

Single (unmarried, divorced or widowed) 0 (ref.) 0 (ref.)

Married -0.293 0.000 -0.020 0.007

Level of education

University (higher) 0 (ref.) 0 (ref.)

Secondary -0.231 0.000 -0.321 0.000

Primary or lower -0.552 | 0.000 | -0.254 | 0.000

Economic activity

Employed 0 (ref.) 0 (ref.)

Unemployed 0.156 0.000 0.183 0.000

Inactive -0.123 0.00 -0.181 0.000

Year of arrival in Latvia

After 2000 0 (ref.) 0 (ref.)

Before 2000 (or born in Latvia) -2,268 0 -0.572 0

Nagelkerke R2 0.103 0.044
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Looking at the likelihood of residents to migrate depending on their level
of education, there is a tendency for the likelihood of migration to increase
with higher levels of education. In 2011, those with only secondary education
(B = —0.231), and primary or lower education (B = —-0.552) had a significantly
lower probability of involvement (p < 0.001), and this trend intensified in 2021.
Migration studies in other countries also show a similar trend, which can be
explained by the demand for higher education in the labour market and, in
general, broader communication and information networks (Ginsburg et al.,
2016), which may motivate people to change their place of residence.

Meanwhile, economic activity in both 2011 and 2021 indicated that
unemployed residents were more likely to engage in internal migration than
employed residents (B = 0.156 and 0.183). Among economically inactive resi-
dents, however, it was significantly lower (f = —0.123 and -0.181). The results
are also consistent with findings in the migration literature, where they are
explained by migration motives and labour market dynamics within the coun-
try. Firstly, unemployed residents are more likely to move to another region
or municipality in search of new job opportunities. Several studies point to
migration as a strategic step in combating labour market constraints in the prior
place of residence (Morrison & Clark, 2011; Détang-Dessendre & Molho, 1999).
The reasons for the low participation of inactive residents are, of course, related
to the demographic characteristics of this group - higher average age, family
ties, and often health considerations (Morrison & Clark, 2011). Overall, this
indicator showed the smallest differences between the trends in both years at
the national level, but it must be said that the migration picture has become more
complex from an employment perspective, given the increase in the proportion
of self-employed people in the economy and the greater importance of remote
working, which makes the employed population less homogeneous (Manuel,
2023; Reuschke & van Ham, 2013).

The history of migration (by year of arrival in Latvia) shows that residents
who have lived in the country for longer or were born there migrate less fre-
quently than those who arrived after 2000. In 2011, the differences between
the two groups were very pronounced (p = —2.268), while by 2021 they were
smaller but still significant (p = —0.572). These results are confirmed by several
studies in the literature on migration, with the overall conclusion that previ-
ous experience of changing residence (either internationally or domestically)
increases both the desire and the actual possibility of migrating again. The more
experience of migration a person has, the more likely they are to migrate again in
the future. It is noteworthy that this tendency is reinforced if previous migrations
have been over longer distances or if there have been repeated instances of
migration (Bernard et al., 2022; Bernard, 2023). However, it should be noted that
more accurate conclusions would require a more in-depth analysis of the ethnic
origin of the population, because, as mentioned above, specific first-generation
immigrant groups from minority backgrounds are less likely to engage in further
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internal migration, while second-generation immigrants are more active in this
regard (Finney & Catney, 2016).

With regard to explanatory power, Model 1 shows a higher determination
value in 2011 (Nagelkerke R? = 0.103) compared to Model 2 in 2021 (Nagelkerke
R* = 0.044), which indicates that the influence of demographic and socio-eco-
nomic factors in predicting the nature of migration has decreased at the national
level. The results could be improved by adding other factors. However, in recent
years, the likelihood of migration has been determined more by various contex-
tual factors that cannot be included in this type of model with the data available,
such as the motivation of the population to engage in migration.

This study makes a significant contribution to the migration literature by
elucidating the interaction between individual demographic profiles and the spa-
tial redistribution of populations. By integrating individual-level regression anal-
ysis with the spatial autocorrelation analysis utilised in the preceding chapter
to determine migrant distribution, this research synthesises two fundamental
approaches in migration studies: the examination of the demographic and
socioeconomic composition of migrants and the spatial patterns of migration.

The findings support the widely accepted premise in migration theory that
mobility is significantly influenced by the life course. The consistency of these
models across the analysed time periods indicates that age-related mechanisms
of internal migration remain robust even in post-socialist transition countries
undergoing long-term economic and demographic transformations. This rein-
forces theoretical arguments regarding the universal significance of life-cycle
processes in migration behaviour (De Haas 2021).

Simultaneously, the findings contribute to the scholarly discourse on
the influence of ethnicity and socioeconomic integration within post-socialist
migration frameworks. The diminished role of ethnicity in explaining migration
behaviour suggests a continuing convergence of mobility patterns among diverse
ethnic groups.
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CONCLUSIONS

This doctoral thesis examines the impact of internal migration on the redis-

tribution and compositional effects of the population in Latvia. Through
a comprehensive review of prior studies, the formulation of research questions,
the employment of statistical and geospatial data, as well as the methodologies
utilised and the findings obtained, the following conclusions are drawn:

1.

Between 2000 and 2021, registered internal migration emerged as the most
significant factor influencing population changes and redistribution in
Latvia. Furthermore, migration affects both places of in-migration and
out-migration, resulting in modifications to socio-demographic composi-
tion, human capital, labour and housing markets, and opportunities for
economic development.

. The comprehensive analysis of key migration indicators within this study

emphasises the pivotal role of internal migration in elucidating demographic
changes and socio-economic development across regions and the urban
system of Latvia. It also highlights both shared and unique characteristics.
The analysis of migration intensity and flow patterns in Latvia reveals
significant regional disparities, particularly highlighting that development
centres, notably Riga and its suburbs, attract the majority of internal migra-
tion flows. This pattern underscores a geographically uneven distribution
of economic opportunities and service provision throughout the country,
which in turn contributes to the outmigration of residents from remote and
economically less developed regions.

. An analysis of population migration within the urban system underscores

the dominant role of the Riga metropolitan region in Latvia’s migration
dynamics. Riga and its adjacent suburbs constitute nearly half of all recorded
domestic migration flows, emphasising an increasingly pronounced polar-
isation in Latvia’s urban system and demographic shifts.

An analysis of global spatial autocorrelation (Moran’s I) confirms that
the distribution of internal migrants in Latvia has become concentrated.
The increase in autocorrelation values over the years examined (2000, 2011,
and 2021) indicates a concentration of people who have changed their place of
residence in the Riga metropolitan region and near large cities at the local level.

. The analysis of local spatial autocorrelation facilitated the identification of

statistically significant clusters of residence-shifting concentrations, referred
to as hotspots. The emergence of these hotspots within the territory of
Riga and its suburbs substantiates the spatial polarisation of migration and
underscores the pivotal role of the Riga metropolitan region in attracting
internal migration.

The application of spatial autocorrelation methods demonstrates their
potential in the study of internal migration. The analytical example
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8.

10.

presented in this study expands the methods of migration research, as spa-
tial autocorrelation has been used relatively little in the analysis of internal
migration in the existing literature.

An examination of the socio-demographic characteristics of internal
migrants in Latvia reveals that this phenomenon predominantly involves
younger individuals, those possessing higher educational qualifications, and
persons with previous migration experience. This suggests that migration
plays a role in exacerbating territorial disparities in the development of
human capital.

The findings from the binary logistic regression analysis reveal shifts in
the impact of sociodemographic factors on the likelihood of individuals
relocating. Over time, the importance of gender, ethnicity, and family status
in internal migration has become more evenly distributed among the groups
studied, corroborating previous research that highlights the selective nature
of migration based on various demographic characteristics.

The diminishing explanatory power of regression models from 2011 to 2021
suggests that demographic and socioeconomic factors alone are increas-
ingly insufficient to account for the complexity of migration processes. In
contemporary contexts, the decision to migrate is frequently influenced
by a multifaceted array of factors, with lifestyle preferences, the appeal
of the destination, housing options, and the availability of local services
assuming a progressively significant role.

Recommendations

The research findings substantiate the claim that analysing internal

migration significantly enhances the understanding of population change and
redistribution across Latvia’s regions and urban system. These findings can be
instrumental in policy planning at both national and local municipal levels,
facilitating a comprehensive assessment of territorial disparities in demographic
changes. Furthermore, they contribute to a more nuanced understanding of
regional development instruments, spatial planning, and demographic policy.
The following recommendations are proposed as a result of this work:

1.

Integrate the analysis of internal migration into territorial development
planning documents at various scales, utilising it as an analytical tool for
assessing territorial development potential and for planning the provision
of public services.

. Enhance a multi-tiered strategy for policy planning by ensuring the cohesive

application of national, regional, and local policy instruments in addressing
trends in population change and redistribution.

Conduct an analysis of internal migration to establish priorities for
the development of infrastructure, transportation, and public services in
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regions experiencing significant changes in population, particularly in

suburban settlements and remote rural areas.

4. Utilise population migration indicators as a metric for assessing territorial
development processes, particularly to identify regions where modifications
in public service provision are necessary and where differentiated strategies
are required in spatial planning.

5. Consider the importance of migration in examining geographical disparities
in human capital by evaluating the socio-demographic characteristics of
migrants and their potential effects on regional labour markets and devel-
opment opportunities across various territories.

Therefore, the study of internal migration not only serves as an essential
analytical tool for comprehensively understanding population dynamics and
redistribution but also supports a data-driven approach to the development of
regional and spatial planning and demographic policy formulation.

Future research

« Since 2000, Latvia has implemented two administrative-territorial reforms,
which affect the gathering and comparability of annual statistical data on
internal migration over longer time periods. The georeferenced data ana-
lysed in this thesis, based on a regular grid system, helps to avoid reliance
on administratively defined boundaries and thus mitigates the Modifiable
Areal Unit Problem (MAUP). The doctoral thesis highlights the advantages
of such data and the applied geospatial analysis methods in the study of
internal migration.

+ In calculating spatial autocorrelation, in addition to migrant statistics and
distance, geographically weighted regression (GWR) should be employed
to examine how other variables - such as age structure, educational level,
and socio-economic status - are spatially associated with migrant distri-
bution. This approach would allow the identification of spatially varying
relationships, revealing that the factors driving migration to Riga and its
metropolitan region may differ from those influencing movement to other
regions.

« Given the low determination coefficients reported in the results, it would
be possible to include additional filtering variables (eigenvectors) obtained
in the GIS environment in the regression. For example, migration distance,
borders between territories involved in migration, etc. This approach is
becoming increasingly popular in migration studies (Chun, 2008; Gu &
Shen, 2021).

« Within the scope of this doctoral thesis, the motives for internal migration
(such as employment, education, housing availability, and quality-of-life
considerations) were not analysed, as such information is not obtainable
from census data or the Population Register, but rather from population
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surveys. Incorporating migration motives in future research would com-
plement regression analyses of population composition, providing a deeper
understanding of the mechanisms underlying migration decisions and
allowing more precise interpretation of the observed relationships between
demographic and socio-economic characteristics and migration behaviour.
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