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Mnogobrojni empirijski dokazi upuéuju na slabiju pouzdanost migracijskih po-
dataka Drzavnog zavoda za statistiku kao i podcijenjenost intenziteta iseljavanja
iz Hrvatske nakon pristupanja Europskoj uniji. Glavnina dokaza temelji se na
usporedbi sluzbenih hrvatskih podataka s podacima drugih zemalja, pri ¢emu
sluzbena statistika prikazuje povoljnije stanje od stvarnog. U ovom se radu raz-
matra prostorni aspekt (ne)pouzdanosti migracijskih podataka unutar Hrvatske.
Na podacima regionalne i lokalne razine usporeduju se razlike migracijskog salda
od 2011. do 2021. godine iz dvaju razli¢itih izvora: sluzbenih podataka i poda-
taka dobivenih vitalno-statistickom metodom. Za oba seta podataka koristena je
prosje¢na godisnja stopa migracijskog salda, a njihova razlika, kao promatrana
varijabla, istrazena je metodama deskriptivne statistike i prostorne analize. Meto-
doloskim okvirom omogudéena je procjena razine nepouzdanosti migracijskih, ali
i 8irih demografskih podataka na nizim prostornim razinama. Rezultati pokazuju
da kvaliteta demografske statistike u Hrvatskoj znatno varira u prostoru. Precije-
njenost migracijskog salda u sluzbenim podacima, kao otprije poznat fenomen na
nacionalnoj razini, izraZena je na Zupanijskoj razini, a dominantna je pojava i na
lokalnoj razini, no razli¢itog intenziteta u prostoru. Za gotovo polovinu svih lokal-
nih jedinica podaci su ocijenjeni kao zadovoljavajuée pouzdani, dok se za otprili-
ke Cetvrtinu do tredinu jedinica pouzdanost smatra upitnom. Slabija pouzdanost
podataka posebno je izrazena u priobalju i ve¢im gradovima, $to je posljedica po-
jatane migracijske aktivnosti, visokog udjela nedefiniranih migracija te nesklada
izmedu prijavljenog i stvarnog stanja. Pritom vaznu ulogu ima ponasanje stanov-
ni$tva. Kod dijela jedinica s nizom razinom pouzdanosti podataka nepouzdanost
se odituje u podgjenjivanju stvarnih migracijskih tokova u sluzbenim podacima.
Takva odstupanja upuduju i na mogude slabosti popisne statistike. Rezultati mogu
posluziti kao alat za preciznije prepoznavanje uzroka nepouzdanosti podataka te
prosudbu je li broj stanovnika u odredenoj jedinici podcijenjen ili precijenjen.
Institucijama se pruZza temelj za unaprjedenje sustava prikupljanja i moguéu ko-
rekciju podataka u podruéjima slabije pouzdanosti.

K1jucNE RECT: demografija; migracije; migracijski saldo; pouzdanost podataka;
prostorna analiza; Hrvatska
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Numerous empirical findings suggest that migration data published by the Cro-
atian Bureau of Statistics may lack reliability, particularly in underestimating the
scale of emigration following Croatia’s accession to the European Union. Most
evidence is based on comparisons between Croatian official data and those from
receiving countries, indicating that Croatian statistics may systematically underes-
timate emigration trends. This paper considers the spatial dimension of (un)relia-
bility in Croatian migration statistics. The analysis examines the differences in net
migration rates between official statistics and vital-statistical method data across
regional and local levels from 2011 to 2021. For both datasets, the average annual
net migration rate was calculated, and the difference between them — used as the
observed variable — was analysed using descriptive statistics and spatial analysis
methods. The methodological framework enabled an assessment of the reliability
of both migration and broader demographic data at lower spatial scales. Results
show considerable spatial variation in data quality. Overestimation of net migra-
tion in official data, previously identified at the national level, is also observable
at the county level. At the local level, it remains a dominant pattern, though its
intensity varies across space. Around half of local units show acceptable levels of
data reliability, while in one-quarter to one-third of cases, data quality remains
questionable. Coastal areas and large cities stand out for lower reliability, largely
due to intense migration dynamics, a high share of unregistered movements, and
discrepancies between registered and actual residence — influenced by population
behaviour. In some units, unreliable data reflect underestimated migration flows,
pointing to potential weaknesses in census data as well. Findings offer a tool for
identifying sources of data unreliability and determining whether local population
figures are overestimated or underestimated. They also provide institutions with a
framework for improving data collection systems and correcting records in areas
of low reliability.

Keyworps: demography; migration; net migration; data reliability; spatial anal-
ysis; Croatia
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UvOD

Migracijska statistika zbog metodoloskih izazova
i problema s prikupljanjem pouzdanih podataka
esto je najslabiji segment demografske statistike
(Ahmad Yar & Bircan, 2023; Willekens, 1994).
Slabija pouzdanost migracijske statistike poseb-
no je izrazena u zemljama poput Hrvatske koje
jo$ nemaju registar stanovnistva'. U recentnom
razdoblju mnogi empirijski dokazi upu¢uju na
nepotpunost i nepouzdanost sluzbenih podataka
Drzavnog zavoda za statistiku (Akrap i sur., 2017;
Balija, 2020; Komusanac, 2023; Mesari¢ Zabd&ié,
2021; Pavi¢ & Ivanovié, 2019; Pokos, 2017; Pokos
& Turk, 2022a; Strmota, 2020; Strmota & Ivanda,
2022; Sterc, 2023). Glavnina dokaza svodi se na
usporedbu podataka o iseljavanju DZS-a s uselje-
nickim podacima drugih zemalja poput Njemac-
ke, Austrije ili Irske. Na temelju izrazitog nesklada
izmedu podataka domaceg statistickog zavoda i
stranih statisti¢kih zavoda univerzalni je zaklju¢ak
podcijenjenost intenziteta iseljavanja iz Hrvatske
nakon pristupanja Europskoj uniji. To implicira
na nepovoljnije stvarno stanje migracijske bilance
u odnosu na sluzbene podatke DZS-a. Rezultati-
ma Popisa 2021. godine zakljucak je dodatno po-
tvrden — negativan migracijski saldo za razdoblje
od 2011. do 2021. dobiven vitalno-statistickom
metodom vise je nego dvostruko veéi u odnosu na
sluzbene podatke. Prema recentnom istrazivanju,
Hrvatska se ubraja medu zemlje s visokom razi-
nom nedovoljno prijavljenih migracija, posebno u
emigracijskim statistikama (Dariko i sur., 2024).

Unato¢ mnogobrojnim istrazivanjima i potvrde-
noj slabijoj pouzdanosti migracijske statistike na
podacima nacionalne razine, malo se zna o prisut-
nosti i intenzitetu statistickog nesklada u podacima
regionalne i lokalne razine u Hrvatskoj. Kao deri-
vacija slabije pouzdanosti na nacionalnoj razini, lo-
gi¢no je i opravdano ocekivati slabiju pouzdanost
podataka i na regionalnoj i lokalnoj razini. Ipak,
postavlja se viSe nerazja$njenih pitanja. Vrijedi li
op¢i zakljucak o nepouzdanosti migracijske stati-

stike za prostor cijele Hrvatske? Je li intenzitet ne-

' Prema Zakonu o srediSnjem registru stanovnistva (NN,

67/2025), puna primjena registra u Hrvatskoj o¢ekuje se od 1.
lipnja 2026.

INTRODUCTION

Due to methodological challenges and issues re-
lated to the collection of reliable data, migration
statistics often represents the weakest segment
of demographic statistics (Ahmad Yar & Bircan,
2023; Willekens, 1994). The limited reliability
of migration statistics is particularly pronounced
in countries such as Croatia, which have not yet
established a population register." In recent years,
numerous empirical findings have pointed to
the incompleteness and unreliability of official
data published by the Croatian Bureau of Sta-
tistics (CBS) (Akrap et al., 2017; Balija, 2020;
Komusanac, 2023; Mesari¢ Zabci¢, 2021; Pavi¢
& Ivanovié, 2019; Pokos, 2017; Pokos & Turk,
2022a; Strmota, 2020; Strmota & Ivanda, 2022;
Sterc, 2023). The core of the evidence is based on
comparisons between the emigration data pub-
lished by the CBS and the immigration statistics of
countries such as Germany, Austria, and Ireland.
The significant discrepancy between Croatian and
foreign statistical sources has led to a broad con-
sensus that Croatia’s official data substantially un-
derestimate the intensity of emigration following
accession to the European Union. This, in turn,
implies that the actual migration balance is more
unfavourable than suggested by official statistics.
The findings of the 2021 Census further support
this conclusion — the negative migration balance
for the 2011-2021 period, calculated using the vi-
tal statistics method, is more than twice as high as
indicated by official figures. According to a recent
study, Croatia is among the countries with a high
level of underreported migration, especially re-
garding emigration statistics (Dariko et al., 2024).

Despite numerous studies and the well-document-
ed unreliability of migration statistics at the national
level, little is known about the presence and inten-
sity of statistical discrepancies at the regional and
local levels in Croatia. As a derivative of the lower
reliability observed nationally, it is logical to expect
reduced data reliability at subnational levels as well.
Nevertheless, several unresolved questions arise.

' According to the Law on the Central Population Register

(Official Gazette No. 67/2025), full implementation of the regi-

ster in Croatia is expected from 1 June 2026.
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pouzdanosti podataka prostorno ujednacen? Kako
definirati granice nepouzdanosti migracijskih po-
dataka? Postoje li podrudja u kojima je stvarna mi-
gracijska bilanca povoljnija od sluzbenih podataka,
sto bi odudaralo od generalne teze? Mogu li se us-
poredivati razli¢iti migracijski podaci iz razlicitih
izvora? Jesu li popisni podaci pouzdani za podrudje
cijele Hrvatske?

U ovom se radu pokusava odgovoriti na nave-
dena pitanja ili barem otvoriti raspravu o njima.
Stoga je predmet istrazivanja problematika (ne)
pouzdanosti recentnih demografskih podataka u
Hrvatskoj, s naglaskom na prostorni aspekt feno-
mena. Migracijski i popisni podaci za razdoblje
od 2011. do 2021. godine upotrebljavaju se u
brojnim istraZivanjima, pa je za istrazivace od
iznimne vaznosti znati jesu li dovoljno pouzdani
za sva podrudja Hrvatske, postoje li podrugja za
koja to ne vrijedi i koja su to podru¢ja. Ovo je
istrazivanje vazno i zbog razvoja metodoloskog
okvira za procjenu pouzdanosti migracijske sta-
tistike na regionalnoj i lokalnoj razini. Nadalje,
istrazivanje je relevantno jer rezultati mogu po-
modi institucijama u pobolj$anju metodologije
prikupljanja demografskih podataka. U skladu
s tim, ciljevi ovoga istrazivanja su: (I) analizira-
ti prostorne obrasce (ne)pouzdanosti migracijske
statistike u Hrvatskoj za recentno razdoblje, (II)
kreirati metodoloski okvir za kvantifikaciju inten-
ziteta nepouzdanosti migracijskih podataka, (III)
identificirati podru¢ja upitne pouzdanosti migra-
cijskih i popisnih podataka u Hrvatskoj. Polaze¢i
od dosadasnjih istrazivanja i uvida iz recentnog
popisa, postavlja se sljedeca hipoteza: Nepouzda-
nost demografske statistike u Hrvatskoj pokazuje
znacajnu prostornu varijaciju, pri ¢emu se u pri-
obalnim podru¢jima i veéim urbanim centrima
biljezi ve¢a neuskladenost dvaju izvora podataka,
a time i slabija pouzdanost migracijskih i/ili po-
pisnih podataka.

Istrazivanje se ogleda u ova tri doprinosa: em-
pirijski, metodoloski i prakti¢ni. Prostorni aspekt
nepouzdanosti demografske statistike u Hrvatskoj
empirijski je doprinos te poboljsava shvacanje
varijacije u kvaliteti podataka i omogucuje bo-
lje razumijevanje demografskih procesa. Razvijen
inovativni okvir za kvantifikaciju intenziteta ne-

pouzdanosti migracijskih podataka unutar zemlje
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Does the general conclusion regarding the unrelia-
bility of migration statistics apply uniformly across
all areas of Croatia? Is the intensity of data uncer-
tainty spatially uniform? What are the margins of
error in migration data across regions? Furthermore,
are there areas where the actual migration balance is
more favourable than suggested by official statistics,
which would challenge the dominant assumption?
Can different migration data from various sources
be meaningfully compared? Finally, are census data
reliable for the entire territory of Croatia?

This paper secks to address the aforementioned
questions or, at the very least, to initiate a discussion
around them. Accordingly, the focus of the research
is the issue of (un)reliability in recent demographic
data in Croatia, with particular emphasis on the spa-
tial dimension of the phenomenon. Migration and
census data for the period 2011-2021 have been and
will continue to be widely used in various studies.
Accordingly, it is essential for researchers to assess the
reliability of these data across the entire territory of
Croatia, to determine where this reliability may be
lacking, and to identify the specific areas concerned.
This study is also important for the development of
a methodological framework to assess the reliability
of migration statistics at the regional and local lev-
els. Furthermore, it is relevant in practical terms, as
its findings can assist institutions in improving the
methodology for collecting demographic data. In
line with this, the objectives of the research are as
follows: (I) to analyse the spatial patterns of (un)reli-
ability in Croatian migration statistics for the recent
period; (II) to develop a methodological framework
for quantifying the intensity of migration data un-
reliability; and (III) to identify areas of questionable
reliability in both migration and census data across
Croatia. Based on previous research and insights
from the most recent census, the following hypoth-
esis is proposed: The unreliability of demographic
statistics in Croatia is characterized by considerable
spatial variation, with coastal areas and major cities
showing greater discrepancies between the two data
sources and, consequently, lower reliability of migra-
tion and/or census data.

This study provides three key contributions: em-
pirical, methodological, and practical. The spatial di-
mension of demographic data unreliability in Croatia
provides an empirical contribution, as it enhances the
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predstavlja metodoloski doprinos. Njime se pro-
cjenjuje nesklad medu razli¢itim izvorima podata-
ka, a postupak je primjenjiv i u drugim zemljama.
Istrazivanje ima i prakti¢ni doprinos jer rezultati
mogu pomodi institucijama u unaprjedenju me-
todologije za prikupljanje i analizu migracijskih
podataka. Time se osiguravaju preciznije informa-
cije za donosenje i provedbu politika demografske
revitalizacije.

Okosnicu rada ¢ini usporedba migracijskih poda-
taka na temelju ovih dvaju izvora: sluzbeni podaci
DZS-a i komparativni podaci dobiveni vitalno-sta-
tistickom metodom. Nakon izra¢una dviju razli¢itih
stopa migracijskog salda analizira se njihova razlika.
U sljede¢em koraku ta se razlika izrazava u stan-
dardnim devijacijama, Sto omoguéuje objektivnije
identificiranje podrudja izrazitog nesklada u podaci-
ma. Za potvrdu rezultata i produbljivanje interpre-

tacije primjenjuje se prostorna statistika.

TEORIJSKI OKVIR
(Ne)pouzdanost migracijskib podataka

Pouzdanost migracijskih podataka temelj je za
razumijevanje demografskih kretanja i za obli-
kovanje javnih politika. Kvalitetna migracijska
statistika izravno utje¢e na ucinkovito planiranje
gospodarskog razvoja, prostornog uredenja, so-
cijalne skrbi i obrazovanja te na oblikovanje in-
tegracijskih i povratnic¢kih politika (Ahmad Yar
& Bircan, 2023; Danko i sur., 2024; Willekens,
2019; Wisniowski, 2021). Glavni problemi migra-
cijske statistike obuhvacaju slu¢ajne pogreske pri
prikupljanju, podcjenjivanje, ograni¢eni obuhvat
populacije te neuskladenost definicija nacionalnih
i medunarodnih standarda (Danko i sur., 2024;
Raymer i sur., 2013). Nepouzdanost migracijskih
podataka ogleda se kroz dvije glavne pojave: po-
dcjenjivanje (engl. undercounting) i precjenjivanje
(engl. overcounting) migracijskih tokova. S izazo-
vima u osiguranju pouzdane migracijske statistike
suocavaju se i razvijenije zemlje, $to otezava izradu
dugoro¢nih projekeija i oblikovanja javnih politi-
ka, a najizrazenije podcjenjivanje iseljavanja pri-
sutno je kod novijih ¢lanica Europske unije, medu
kojima je i Hrvatska (Dariko i sur., 2024; de Beer
isur., 2010).

understanding of variation in data quality and of-
fers deeper insight into demographic processes. The
development of an innovative framework for quan-
tifying the intensity of migration data unreliability
within the country represents the methodological
contribution. This approach enables the assessment
of discrepancies between different data sources and is
applicable in other national contexts as well. Finally,
the study offers a practical contribution, as its find-
ings may assist institutions in improving the meth-
odology for collecting and analysing migration data.
This, in turn, ensures more accurate information for
the formulation and implementation of demograph-
ic revitalisation policies.

The core of this study is a comparison of migra-
tion data from two sources: official data from the
Croatian Bureau of Statistics (CBS) and compara-
tive data obtained using the vital-statistical meth-
od. After calculating two distinct net migration
rates, their difference is analysed. In the next step,
this difference is expressed in standard deviations,
enabling a more objective identification of areas
with significant data discrepancies. In order to
validate the results and deepen the interpretation,

spatial statistical methods are employed.

THEORETICAL FRAMEWORK
(Un)reliability of Migration Data

The reliability of migration data is a cornerstone
for understanding demographic trends and for shap-
ing public policy. High-quality migration statistics
directly influence the effective planning of econom-
ic development, spatial planning, social welfare, and
education, as well as the design of integration and
return policies (Ahmad Yar & Bircan, 2023; Dariko
et al., 2024; Willekens, 2019; Wisniowski, 2021).
The main challenges in migration statistics include
random errors in data collection, undercounting,
limited population coverage, and inconsistencies
between national and international definitions
(Daniko et al., 2024; Raymer et al., 2013). Unre-
liability in migration data manifests primarily in
two ways: undercounting and overcounting of mi-
gration flows. Even more developed countries face
challenges in producing reliable migration statistics,
which complicates the development of long-term
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Migracije uklju¢uju promjenu uobicajenog bo-
ravi$ta i obuhvadaju $irok spektar prostornog kre-
tanja stanovniStva — od lokalnih do medunarod-
nih preseljenja. Unato¢ njihovoj izrazitoj vaznosti
u demografskim procesima, precizno definiranje
i mjerenje migracija nakon desetlje¢ca metodo-
loskih poboljsanja i dalje predstavlja izazov (Ah-
mad Yar & Bircan, 2023; Bell i sur., 2015; de
Beer i sur., 2010; Kirchberger, 2021; Willekens,
1994). Razlike u definicijama medu zemljama,
ali i unutar razli¢itih izvora podataka, otezava-
ju usporedivost i precizno pracenje migracijskih
tokova (Pavi¢ & Ivanovi¢, 2019; Raymer i sur.,
2013; Willekens, 2019). Tako primjerice neke
zemlje definiraju migranta prema administrativ-
nom kriteriju prijave prebivalista, druge se koriste
kriterijima trajanja boravka ili samoizvjestavanja
putem anketa. Dodatnu kompleksnost tematici
unosi razlikovanje medunarodnih i unutarnjih
migracija. Unutarnje su migracije obi¢no bolje
praéene, dok medunarodne zahtijevaju usklade-
nost definicija i suradnju medu zemljama (Dariko
i sur., 2024; Wisniowski, 2021). Podcjenjivanje,
kao jedan od najistaknutijih problema u migra-
cijskoj statistici, posebno je izrazeno u praéenju
iseljavanja jer se odlazak iz zemlje ¢esto ne pri-
javljuje ili se evidentira sa znacajnim kas$njenjem.
Prema procjenama modela IMEM, u zemljama
visokog podcjenjivanja iseljavanja u prosjeku je
zabiljezeno tek oko 45 % stvarnih emigracijskih
tokova (Raymer i sur., 2013). Podaci za Hrvatsku
variraju po godinama i po zemljama, no prosje-
¢an udio evidentiranih iseljenja jo$ je nizi (Balija,
2020; Strmota, 2020).

Jedan od klju¢nih elemenata za kvalitetu mi-
gracijskih podataka je kriterij trajanja boravka.
Medunarodne preporuke, uklju¢ujuéi regulativu
Europske unije 862/2007, definiraju migranta
kao osobu koja mijenja prebivaliste na mini-
malno 12 mjeseci, no mnoge zemlje primjenju-
ju krade ili neodredene kriterije, $to dovodi do
precjenjivanja ili podcjenjivanja tokova (Danko
i sur., 2024; Raymer i sur., 2013). U Hrvatskoj
se primjenjuju medunarodne preporuke, a pra-
¢enje migracijskih tokova provodi se na temelju
podataka o prijavi i odjavi prebivaliSta i boravista
koje prikuplja Ministarstvo unutarnjih poslo-
va (MUP). Prijava i odjava prebivalista urede-
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projections and policymaking. The undercounting
of emigration is particularly prominent in newer
European Union member states, including Croatia
(de Beer et al., 2010; Darko et al., 2024).

Migration involves a change in usual residence
and encompasses a wide range of spatial popula-
tion movements — from local relocations to inter-
national migration. Despite its critical importance
in demographic processes, the precise definition
and measurement of migration remain a chal-
lenge, even after decades of methodological im-
provements (Ahmad Yar & Bircan, 2023; Bell et
al., 2015; de Beer et al., 2010; Kirchberger, 2021;
Willekens, 1994). Differences in definitions be-
tween countries, and even among different data
sources, complicate the comparability and accurate
monitoring of migration flows (Pavi¢ & Ivanovi¢,
2019; Raymer et al., 2013; Willekens, 2019). For
example, some countries define a migrant based
on administrative registration of residence, others
use duration-of-stay criteria or rely on self-report-
ed data through surveys. The distinction between
international and internal migration adds further
complexity. While internal migration tends to be
better tracked, international migration requires
harmonised definitions and cooperation between
countries (Danko et al., 2024; Wisniowski, 2021).
Undercounting remains one of the most promi-
nent problems in migration statistics, particularly
in capturing emigration, as departures are often
unreported or recorded with significant delay. Ac-
cording to estimates from the IMEM model, in
countries with high levels of emigration under-
counting, only around 45% of actual emigration
flows are captured (Raymer et al., 2013). In Cro-
atia, the proportion of recorded emigration varies
by year and destination country, but is generally
even lower (Balija, 2020; Strmota, 2020).

One of the key elements affecting the quality of mi-
gration data is the length-of-stay criterion. Interna-
tional recommendations, including European Union
Regulation 862/2007, define a migrant as a person
who changes their place of residence for at least 12
months. However, many countries apply shorter or
vague criteria, which leads to either overestimation
or underestimation of migration flows (Darko et al.,
2024; Raymer et al., 2013). In Croatia, international
recommendations are formally adopted, and migra-
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ne su Zakonom o prebivalistu (NN, 144/2012
i 158/2013). Postoje¢i administrativni pristup
ovisi o pravovremenoj i to¢noj prijavi gradana,
sto moze dovesti do podcjenjivanja stvarnih mi-

gracijskih tokova.

Izvori i metode procjena migracijskih tokova

Pouzdanost migracijske statistike ovisi o kva-
liteti izvora podataka, pri ¢emu svaki od njih
ima specifi¢ne prednosti i ograni¢enja. Admini-
strativni izvori, kao $to su registri stanovnistva,
prijave i odjave prebivaliSta te baze podataka o
boravi$nim dozvolama temelj su sluzbene migra-
cijske statistike u mnogim zemljama (Ahmad Yar
& Bircan, 2023; Wisniowski, 2021). Njihove su
glavne prednosti kontinuirano prikupljanje i $i-
roka obuhvatnost podataka. Medutim, kvaliteta
podataka ovisi o pravhom okviru, uéinkovitosti
administracije i ponasanju stanovnistva (Ahmad
Yar & Bircan, 2023). U kontekstu Hrvatske, to
je posebno izrazeno nakon 2013. godine kada
administrativna obveza odjave prebivalista nije
dovoljno motivirana ni sankcionirana (Pokos &
Turk, 2022a; Strmota & Ivanda, 2022). Popisi
stanovnistva Cesto ukljucuju pitanja o mjestu ro-
denja i prethodnom stanovanju, stoga je moguca
sveobuhvatna analiza migracijskih obrazaca, sto
je napose vrijedno u zemljama koje nemaju re-
gistre stanovnistva. Medutim, klju¢ni nedostatak
popisnih podataka je povremeno prikupljanje po-
dataka i kasnjenje u dostupnosti rezultata, ¢ime
je ogranicena korisnost za pravovremeno pracenje
migracijskih kretanja (Ernsten i sur., 2018; Kir-
chberger, 2021; Lomax, 2022). U Hrvatskoj po-
pisni podaci sluze kao korektiv administrativnim
podacima, premda i njih karakteriziraju metodo-
loski izazovi, poput nepreciznog i ,fiktivnog“ po-
pisivanja te znatnog udjela odsutnog stanovnistva
(Laji¢ & Miseti¢, 2013; Pokos & Turk, 2022b).
Razvoj novih tehnologija otvorio je prostor za
korisStenje alternativnih izvora podataka, poput
digitalnih tragova mobilnih telefona, podataka
drustvenih mreza i administrativnih evidencija
tre¢ih strana, koji omogucuju procjenu migracija
gotovo u stvarnom vremenu (Kirchberger, 2021;
Wisniowski, 2021). Unato¢ pravovremenosti i
iscrpnosti takvih podataka, problemi privatnosti,

tion flows are monitored based on data on the regis-
tration and deregistration of residence and temporary
stay, collected by the Ministry of the Interior (MUP).
The procedures for residence registration and dereg-
istration are governed by the Law on Permanent Res-
idence (Official Gazette 144/2012 and 158/2013).
This administrative approach relies on timely and
accurate reporting by citizens, which can result in un-

dercounting of actual migration flows.

Sources and Methods for Estimating
Migmtion Flows

The reliability of migration statistics depends on
the data sources, each with its own strengths and
weaknesses. Administrative sources, such as popu-
lation registers, residence registration and deregis-
tration systems, and databases on residence permits,
form the basis of official migration statistics in many
countries (Ahmad Yar & Bircan, 2023; Wisniowski,
2021). Their main advantages include continuous
data collection and broad coverage. However, the
quality of such data depends on the legal frame-
work, the efficiency of public administration, and
the behaviour of the population (Ahmad Yar &
Bircan, 2023). In the Croatian context, this issue
has become particularly relevant since 2013, when
the administrative obligation to deregister residence
was neither sufficiently encouraged nor sanctioned
(Pokos & Turk, 2022a; Strmota & Ivanda, 2022).
Censuses often include questions on place of birth
and previous residence, allowing for a more com-
prehensive analysis of migration patterns, especially
valuable in countries that lack a population register.
However, a major limitation of census data is that
they are collected infrequently and published with
delays, which restricts their usefulness for timely
migration monitoring (Ernsten et al., 2018; Kirch-
berger, 2021; Lomax, 2022). In Croatia, census
data serve as a corrective to administrative sources,
although they face methodological challenges, too
— such as imprecise or fictitious’ enumeration and
a significant share of absent population (Laji¢ &
Miseti¢, 2013; Pokos & Turk, 2022b). The develop-
ment of new technologies has opened the possibil-
ity of using alternative data sources, such as digital
traces from mobile phones, social media data, and

third-party administrative records, enabling near
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reprezentativnosti i metodoloske obrade i dalje
ograni¢avaju njihovu $iru primjenu u sluzbenim
statistikama.

Metode procjene migracija dijele se na direkene
i indirekene. Direktne metode temelje se na sluz-
benim registrima ili anketama koje izravno biljeze
prijave i odjave prebivalista ili promjene mjesta sta-
novanja. Glavna je prednost azurnost i prostorna
preciznost, dok je slabost izostanak evidentiranja
u sustavu pri preseljenju, $to je Cest slucaj kod ise-
ljavanja (Ahmad Yar & Bircan, 2023). Indirektne
metode primjenjuju se kada direkeni podaci nisu
dostupni ili su upitne kvalitete, a migracijske toko-
ve procjenjuju posredno, na temelju demografskih
bilanci. Vitalno-statistickom metodom promje-
ne u populaciji izmedu dviju vremenskih tocaka,
obi¢no popisnih godina, objasnjavaju se zbrojem
prirodne promjene (razlike nataliteta i mortalite-
ta) i neto migracije. Drugim rije¢ima, migracijski
saldo dobiva se kao odstupanje ili rezidual izme-
du ukupne promjene i prirodne promjene te se ta
metoda naziva i rezidualnom metodom (Shryock
& Siegel, 1973; Siegel & Hamilton, 1952). Pred-
nost metode njezina je primjenjivost u slu¢ajevima
nedostatka migracijskih podataka, no pouzdanost
ovisi o to¢nosti popisnih i vitalnih podataka (Win-
kler & Curtis, 2023). Metoda prezivljavanja koristi
se oc¢ekivanim stopama smrtnosti kako bi se pro-
cijenilo preostalo stanovni$tvo iz referentne tocke
u proslosti, pri ¢emu razlika izmedu ocekivanog i
zabiljeZenog broja stanovnika podrazumijeva mi-
graciju (Siegel & Hamilton, 1952). Metoda mje-
sta rodenja (engl. place-of-birth) usporeduje mjesto
rodenja i mjesto stanovanja u popisnim podacima,
¢ime se rekonstruiraju migracijski obrasci, osobi-
to unutarnjih migracija (United Nations, Depar-
tment of Economic and Social Affairs, Population
Division [UN DESA], 1970). Vitalno-statisticka
metoda nacelno je najto¢nija jer mjeri sve doga-
daje, uklju¢ujuéi migrante umrle tijekom interva-
la, te stopu migracijskog salda lako inkorporira uz
stopu prirodne i ukupne promjere ¢ime izravnava
bilancu. Uz preduvjet pouzdanosti podataka, do-
datnu manu u analizi prostornih podataka moze
predstavljati to da nisu svi vitalni dogadaji geograf-
ski pravilno alocirani, ve¢ prema mjestu prebivali-
sta (Shryock & Siegel, 1973; Siegel & Hamilton,
1952; UN DESA, 1970; Winkler & Curtis, 2023).
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real-time migration estimates (Kirchberger, 2021;
Wisniowski, 2021). Despite their timeliness and
richness, issues of privacy, representativeness, and
methodological consistency still limit their broader
use in official statistics.

Methods for estimating migration are generally
divided into direct and indirect approaches. Direct
methods are based on official registers or surveys that
record changes of residence or the registration and
deregistration of address. Their main advantage lies
in timeliness and spatial precision, while the main
limitation is the failure to record moves that are not
reported — especially common in the case of emigra-
tion (Ahmad Yar & Bircan, 2023). Indirect methods
are used when direct data are unavailable or unrelia-
ble, and estimate migration flows indirectly, typical-
ly through demographic balancing techniques. The
vital statistics method explains population change
between two time points — usually census years — by
summing natural change (the difference between
births and deaths) and net migration. In other words,
net migration is calculated as the residual between
total population change and natural change, which
is why this approach is also referred to as the resid-
ual method (Siegel & Hamilton, 1952; Shryock &
Siegel, 1973). Its advantage lies in its applicability
when migration data are missing. However, its reli-
ability depends on the accuracy of census and vital
statistics data (Winkler & Curtis, 2023). The survival
method uses expected mortality rates to estimate the
remaining population from a reference point in the
past; the difference between the expected and record-
ed population is then interpreted as migration (Siegel
& Hamilton, 1952). The place-of-birth method com-
pares place of birth and place of residence in census
data, which enables the reconstruction of migration
patterns — especially internal migration (UN, 1970).
The vital statistics method is generally considered the
most accurate, as it captures all demographic events,
including the deaths of migrants during the interval.
Moreover, it allows the migration balance to be inte-
grated with natural and total population change, thus
maintaining consistency in demographic accounting,
However, one limitation in spatial analysis is that not
all vital events are geocoded precisely but are often
assigned on the base of official residence (Shryock &
Siegel, 1973; Siegel & Hamilton, 1952; UN, 1970;
Winkler & Curtis, 2023).
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Unaprjedenje pouzdanosti migracijske
statistike kombinacijom vise izvora

Jedinstven zakljucak brojnih istraZivanja je da
nijedan pojedina¢ni izvor ne moze pruziti potpu-
nu i pouzdanu sliku migracijskih kretanja. Stoga
je za preciznije praéenje migracijskih tokova nuz-
no kombinirati razli¢ite izvore podataka (Ahmad
Yar & Bircan, 2023; Bell i sur., 2015; Calhoun
i sur., 2021; Ernsten i sur., 2018; Kirchberger,
2021; Raymer i sur., 2007; Raymer i sur., 2011;
Willekens, 1994; Wisniowski, 2021). Baker i sur.
(2013) usporedbom popisnih podataka i procje-
na stanovnistva za New Mexico zaklju¢uju kako
su vece pogreske migracijskih podataka u podruc-
jima s ve¢om fluktuacijom stanovnistva. Calhoun
i sur. (2021) usporedili su popisne podatke i dva
tipa administrativnih podataka (porezne prijave i
zdravstvenog registra) u New Brunswicku te za-
klju¢uju da je popis podlozan podzastupljenosti
mladih, imigranata i mobilnih skupina. Foley i
sur. (2023) usporedbom popisnih i zdravstvenih
podataka sliéno utvrduju manju pouzdanost ad-
ministrativnih podataka za kucanstva studenata i
mladih osoba. De Beer i sur. (2010) dokumen-
tiraju velike neujednacenosti u europskim bila-
teralnim migracijskim tokovima, naglasavajuci
vaznost integracije podataka. Sli¢ne nalaze potvr-
duju i hrvatska istrazivanja (Balija, 2020; Pavi¢ &
Ivanovié, 2019; Pokos & Turk, 2022a; Strmota,
2020), koja identificiraju sustavne probleme po-
put nejasno definiranih obveza odjave prebivali-
$ta, $to dodatno opravdava potrebu za primjenom
kombiniranih pristupa u analizama migracijskih
kretanja.

Projekti poput IMEM-a (Raymer i sur., 2013) i
QuantMiga (Aristotelous i sur., 2022) primjenju-
ju napredne statisticke metode kao $to su Bayesovi
modeli i log-linearne simulacije kako bi se kombi-
nacijom administrativnih izvora, anketa i eksper-
tnih procjena proizvele harmonizirane procjene
migracijskih tokova na europskoj razini. Projekt
QuantMig (Aristotelous i sur., 2022) nadogradu-
je taj pristup bilateralnim usporedbama tokova i
korekcijama trajanja boravka. Danko i sur. (2024)
dodatno unaprjeduju metode kombiniranja inte-
gracijom ekspertnih procjena, metapodataka i mo-
delskih korekcija, stvarajudi sustav rangiranja ze-

Improving the Reliability of Migration
Statistics by Combining Multiple Data Sources

A consistent conclusion across numerous studies
is that no single data source can provide a complete
and reliable picture of migration flows. Therefore,
in order to achieve more accurate monitoring of
migration patterns, it is essential to combine dif-
ferent data sources (Ahmad Yar & Bircan, 2023;
Bell et al., 2015; Calhoun et al., 2021; Ernsten et
al., 2018; Kirchberger, 2021; Raymer et al., 2007;
Raymer et al., 2011; Willekens, 1994; Wisnio-
wski, 2021). When Baker et al. (2013) were com-
paring census data and population estimates for
New Mexico, they found that larger migration
data errors occurred in areas with greater popu-
lation turnover. Calhoun et al. (2021) compared
census data with two types of administrative re-
cords (tax filings and health registry data) in New
Brunswick and concluded that the census under-
represents youth, immigrants, and mobile groups.
Similarly, Foley et al. (2023), when they compared
census and health data, found that administrative
data were less reliable for student households and
younger individuals. De Beer et al. (2010) docu-
mented large inconsistencies in European bilateral
migration flows, highlighting the importance of
data integration. Similar findings are echoed in
Croatian research (Balija, 2020; Pavi¢ & Ivano-
vié, 2019; Pokos & Turk, 2022a; Strmota, 2020),
which identified systemic issues such as the lack of
clearly defined obligations for deregistering — fur-
ther supporting the need for combined approaches
in the analysis of migration dynamics.

Projects such as IMEM (Raymer et al., 2013) and
QuantMig (Aristotelous et al., 2022) apply advanced
statistical methods, such as Bayesian models and
log-linear simulations, to produce harmonised es-
timates of migration flows at the European level by
combining administrative data sources, surveys, and
expert assessments. The QuantMig project (Aristote-
lous et al., 2022) builds on this approach by incor-
porating bilateral flow comparisons and adjustments
for the duration of stay. Dariko et al. (2024) further
enhance data integration methods by combining ex-
pert assessments, metadata, and model-based correc-
tions, ultimately developing a country ranking sys-
tem based on the level of emigration undercounting,
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malja prema razini podcijenjenosti iseljavanja, pri
¢emu Hrvatsku svrstavaju medu zemlje s najvisSom
razinom podcijenjenosti. Modeli za izra¢un mi-
gracijskih tokova kombinacijom podataka popisa
stanovnistva, anketa i poreza u SAD-u su primije-
njeni prije viSe desetlje¢a (Willekens, 1994), dok se
u Velikoj Britaniji primjenjuju napredne metode
povezivanja zdravstvenog registra i popisa stanov-
nitva (Raymer i sur., 2007; Raymer i sur., 2011).
Medunarodna iskustva jasno pokazuju nuznost
razvoja integriranih metodoloskih pristupa u mje-
renju migracija s ciljem poboljsanja kvalitete mi-
gracijske statistike i u¢inkovitijeg planiranja javnih
politika.

Dosadasnja istrazivanja potvrduju postojanje
znacajnih problema u kvaliteti migracijskih po-
dataka, osobito u podcjenjivanju stvarnih migra-
cijskih tokova, no ona su uglavnom usmjerena
na nacionalnu razinu, bez detaljnijeg prostornog
pristupa. U ovom istrazivanju provodi se detalj-
na prostorna analiza nepouzdanosti migracijskih
podataka za cijelu Hrvatsku. Specifi¢ni meto-
doloski okvir rada kombinira sluzbene podatke
s indirektnim (vitalno-statistickim) procjenama
primjenom statistickih i prostornih analitickih
alata. Takav je pristup novitet te pruza originalne
uvide koji mogu sluziti kao temelj za unaprjede-
nje kvalitete migracijskih podataka u Hrvatskoj,
ali i kao metodoloski primjer za sli¢na istrazivanja

u drugim zemljama.

PODACIT METODE

Istrazivanje je usmjereno na prostorni aspekt
nepouzdanosti demografskih podataka. Stoga po-
daci pokrivaju 556 gradova i op¢ina (lokalne razi-
ne) te 21 Zupaniju (regionalne razine) Republike
Hrvatske. Svi koristeni podaci prikupljeni su od
Drzavnog zavoda za statistiku: broj stanovnika iz
Popisa 2011. i Popisa 2021. godine (DZS, 2013;
2022), a doseljeno i odseljeno stanovnistvo po
godinama te podaci vitalne statistike od 2011. do
2021. godine iz publikacije Gradovi i opéine u sta-
tistici (DZS, 2024). Kako bi se podaci migracija i
vitalne statistike poklapali s viemenskim okvirom
medupopisne promjene broja stanovnika, uskla-

deni su s kriti¢nim trenucima dvaju popisa — broj
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placing Croatia among the countries with the highest
undercount. Models for estimating migration flows
by combining census data, surveys (CPS), and tax re-
cords (IRS) have been used in the United States for
several decades (Willekens, 1994), while in the Unit-
ed Kingdom, advanced linkage methods between
health registers and census data are employed (Ray-
mer et al., 2007; Raymer et al., 2011). International
experience clearly demonstrates the need for develop-
ing integrated methodological approaches to migra-
tion measurement in order to improve the quality of
migration statistics and support more effective policy
planning.

Previous research has confirmed the existence of
significant issues in the quality of migration data,
particularly the underestimation of actual migra-
tion flows. However, such studies have largely fo-
cused on the national level, with limited attention
to detailed spatial perspectives. This study con-
ducts an in-depth spatial analysis of the unreliabil-
ity of migration data across the entire territory of
Croatia. The specific methodological framework
combines official data with indirect (vital-statis-
tical) estimates, employing both statistical and
spatial analytical tools. This approach is innova-
tive and offers original insights that can serve as a
basis for improving the quality of migration data
in Croatia, while also providing a methodological

example for similar research in other countries.

DATA AND METHODS

The research focuses on the spatial dimension of
demographic data unreliability covering 556 cit-
ies and municipalities (local level) and 21 counties
(regional level) in Croatia. All data were obtained
from the Croatian Bureau of Statistics (CBS),
including population counts from the 2011 and
2021 censuses (CBS, 2013; 2022), annual mi-
gration data, and vital statistics for the period
2011-2021, published in Towns and Municipal-
ities in Statistics (CBS, 2024). To ensure temporal
consistency between migration and vital statistics
data and the intercensal change in population, the
data were aligned with the reference dates of the
two censuses — the number of in-migrants, out-mi-

grants, births, and deaths was estimated for the
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doseljenih, odseljenih, rodenih i umrlih procije-
njen je za razdoblje od 31. ozujka 2011. do 31.
kolovoza 2021. Takoder, kod nekoliko je gradova
i op¢ina provedeno korigiranje podataka kako bi
teritorijalni obuhvat u prou¢avanom razdoblju
bio uskladen. Pritom su koristeni tablogrami
DZS-a, a podaci su prilagodeni najnovijoj admi-
nistrativnoj podjeli.

Polaziste istrazivanja nepouzdanosti migracijskih
podataka mogu biti apsolutne vrijednosti migra-
cijskog salda dobivene iz dva razlicita izvora, no
takva vrsta analize pruza samo pocetnu informativ-
nu vrijednost. Relevantna usporedba migracijskog
salda medu prostornim jedinicama i detektiranje
prostornih obrazaca mogudi su koriStenjem relativ-
nih pokazatelja. Stoga temeljni dio istraZivanja ne-
pouzdanosti demografskih podataka u Hrvatskoj
¢ine dva seta stope migracijskog salda dobivena iz
razli¢itih izvora.

Prosje¢na godisnja stopa migracijskog salda sluz-
benih podataka DZS-a (s

DZS
posrednom izraunu migracijske bilance:

) temeljena je na ne-

d-E
1
ms,,.= o * 1000 (1)
PZOll + P2021
2

gdje / predstavlja broj doseljenih, a £ broj od-
seljenih izmedu 31. ozujka 2011. i 31. kolovoza
20215 P

2011

2011.,a P

2021
Prosje¢na godi$nja stopa migracijskog salda do-

broj stanovnika utvrden Popisom
Popisom 2021. godine.

bivena vitalno-statistickom metodom (s,,,) te-
meljena je na razlici ukupne medupopisne promje-

ne i prirodne promjene:

(P2021 - P2011) -(N-M)
10
ms . = * 1000 2
vsm P 4P )

2011 2021

pri ¢emu je P, | broj stanovnika utvrden Popi-

som 2011.,a P

2021
stavlja broj Zivorodenih, a M broj umrlih izmedu
31. ozujka 2011. i 31. kolovoza 2021.

Nova varijabla, koja se predstavlja i s pomocu

011

Popisom 2021. godine; N pred-

period from 31 March 2011 to 31 August 2021.
Additionally, data for several cities and municipali-
ties were corrected to ensure consistency in territo-
rial coverage throughout the study period. For this
purpose, CBS settlement-level vital statistics were
used, and the data were harmonised with the most
recent administrative divisions.

A starting point for analysing the unreliability
of migration data may be the absolute values of
net migration derived from two different sources.
However, this type of analysis offers only basic in-
formation value. A more relevant comparison of
net migration across spatial units, and the identifi-
cation of spatial patterns, is enabled using relative
indicators. Therefore, the core part of the analy-
sis of demographic data unreliability in Croatia is
based on two sets of net migration rates derived
from different sources.

The average annual net migration rate based on
official CBS data (nmr)
from the migration balance:

is calculated directly

(I-E)

10
nmr,.,. =

CBS
P201 1 w P2021

« 1000 (1)

where / denotes the number of immigrants and £
the number of emigrants between 31 March 2011
and 31 August 2021; P, , refers to the population
in the 2011 Census, and P,
the 2021 Census.

The average annual net migration rate calculated
Fe) 1S based

on the difference between the total intercensal

to the population in

using the vital statistics method (7

population change and natural change:

(P = Poor) =N -M)
10
nmr,g, = * 1000 (2)
P2011 ¥ P2021
where P, denotes the population recorded in

the 2011 Census, and P, ,, the population record-
ed in the 2021 Census; NV refers to the number of
live births and M to the number of deaths between

31 March 2011 and 31 August 2021.
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koje se pokusava detektirati nepouzdanost demo-
grafskih podataka u Hrvatskoj, je razlika migra-
cijskog salda (ms,,,) izmedu sluzbenih podataka

DZS-a (ms

) i podataka dobivenih vitalno-sta-

DZS
tistickom metodom (s, ):
MSpaz = Mpzs =~ Mysar (3)

Prvom namjenom ovoga pokazatelja namede
se detektiranje nepouzdanosti migracijske stati-
stike za pojedinu prostornu jedinicu. Na temelju
mnogobrojnih istrazivanja, kojima je potvrdena
podcijenjenost iseljavanja iz Hrvatske u sluzbe-
nim podacima, kao dominantna pojava ocekuje
se povoljniji s, u odnosu na s

VsM?
van ms,, . Prostorna distribucija s, , trebala bi

tj. poziti-

detektirati prostorne obrasce nepouzdanosti mi-
gracijskih podataka. Pritom je u cilju, osim pre-
gleda varijabilnosti ms,,, U prostoru, identifici-
ranje podrudja izrazito pozitivne ili potencijalne
izrazito negativne razlike migracijskog salda.
S obzirom na tri vrste demografskih podataka
koristenih u izracunu i ¢injenicu da su podaci
vitalne statistike u Hrvatskoj nac¢elno pouzdani,
pojavnost izrazito pozitivnih ili negativnih vri-

jednosti ms_,, ne bi samo upuéivala na manj-
) RA!

z
kavost migracijske statistike, ve¢ bi pobudila
sumnju i na pouzdanost popisnih podataka za ta
podru¢ja. Stoga je druga namjena ms,,, posred-
no otkrivanje podruéja slabije pouzdanosti po-
dataka iz Popisa 2011. i/ili Popisa 2021. godine.
U prostornoj analizi razlika migracijskih salda
(ms,,,) pokazuje razlike izmedu dviju razlicitih
stopa, ali same vrijednosti nisu intuitivne te je
granice pouzdanosti podataka tesko odrediti.
Stoga je u sljede¢em koraku razlika migracijskog
salda izrazena u standardnim devijacijama, ¢ime
je omogudeno intuitivnije i statisti¢ki preciznije
razumijevanje odstupanja.

Za nadopunu pokazateljima deskriptivne sta-
tistike i potvrdu dobivenih prostornih obrazaca
nepouzdanosti demografskih podataka u Hrvat-
skoj primijenjena je prostorna statistika. Za ek-
splorativnu analizu i pocetne vizualizacije klastera
kori$ten je softver GeoDa. Potvrda identificiranih
obrazaca i izrada kona¢nih analiza provedena je
u programu ArcMap 10.8.2, koriStenjem alata
Cluster and Outlier Analysis (Anselin Local Mo-
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A new variable introduced in this study to detect
the unreliability of demographic data in Croatia is
rDIFF) be-
) and the rate

the difference in net migration rates (nm
tween the official CBS data (nmr_

derived from the vital statistics method (77, , ):

BT g = PPRY g = RIRT oy 3)

The primary purpose of this indicator is to de-
tect the unreliability of migration statistics at the
level of individual spatial units. Based on numer-
ous studies confirming the underestimation of
emigration from Croatia in official statistics, it is
expected that nmr_,  will generally be more fa-

vourable than nmr g > 1.€., that nm will tend

rDIFF
to be positive. The spatial distribution of nm

rDIFF
should reveal spatial patterns in the unreliability
of migration data. The aim, beyond observing the
spatial variability of nmr, ., is to identify areas
with notably positive or potentially strongly neg-
ative differences in net migration rates. Given that
the calculation involves three types of demograph-
ic data, and that vital statistics in Croatia are gen-
erally considered reliable, the occurrence of strong-

ly positive or negative nmr_ . values may not only

DIFF
indicate limitations in migration statistics but may
also raise concerns about the reliability of census
data for those areas. Thus, the second purpose of
nmry . is to indirectly identify areas where census
data from 2011 and/or 2021 may be less reliable.
In spatial analysis, the difference in net migration

rates (nm reflects discrepancies between two

rDIFF)
different rates, but the values themselves are not
intuitive, and setting clear thresholds for data reli-
ability is difficult. Therefore, in the next step, the
net migration rate difference is expressed in stand-
ard deviations, allowing for a more intuitive and
statistically precise understanding of the observed
deviations.

In order to strengthen the descriptive statistical
indicators and to validate the spatial patterns of
demographic data unreliability in Croatia, spatial
statistics were employed. GeoDa software was used
for exploratory analysis and initial cluster visual-
izations. Confirmation of the identified patterns
and the preparation of the final analyses were car-
ried out in ArcMap 10.8.2, using the Cluster and
Outlier Analysis (Anselin Local Moran’s I) tool
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ran’s I) iz skupa Spatial Statistics Tools. Lokalni je
Moranov indeks mjera za identifikaciju prostor-
ne autokorelacije na lokalnoj razini. On za svaku
jedinicu mjeri odnose sa susjedstvom i pokazuje
postoje li grupiranja sli¢nih ili razlicitih vrijedno-
sti u prostoru te identificira prostorne klastere i
prostorne anomalije (Anselin, 1995). U ovom je
radu koristen jer, uz izdvajanje prostornih klaste-
ra pozitivne i negativne razlike migracijskog sal-
da, omoguduje identificiranje prostornih izuzeta-
ka, tj. anomalija (outlier). Stoga bi trebao pruziti
dodatno objasnjenje pojavnosti podrudja upitne
pouzdanosti demografskih podataka. Prostorna
autokorelacija na lokalnoj razini eliminirat ¢e na-
sumic¢no rastrkane jedinice i omoguditi distink-
ciju izmedu specificnih prostorno-lokacijskih
faktora (primjerice obala) i sustavnih faktora ne-
pouzdanosti podataka (primjerice urbanizacija).
Veli¢ina lokalnih jedinica u Hrvatskoj izrazito je
varijabilna, a problem predstavljaju i oto¢ne jedi-
nice bez susjeda ili s malim brojem neposrednih
susjeda. Stoga je pri definiranju susjedstva izazov
u kompromisu izmedu odabira prostorne udalje-
nosti susjedstva i odabira neposrednih ili najbli-
zih susjeda. Na temelju viSe razli¢ito definiranih
susjedstava i njima pripadaju¢ih rezultata, naj-
pogodnijim se pokazalo koriStenje pet najblizih

susjeda.

REZULTATI

Procjena (ne)pouzdanosti migracijskib
podataka po Zupanijama

Prema sluzbenim podacima DZS-a, izmedu
2011. i 2021. godine pozitivhu migracijsku
bilancu zabiljezili su samo Grad Zagreb, Istar-
ska, Zadarska i Dubrovacko-neretvanska zu-
panija (Tab. 1.). Istovremeno, u Zagrebackoj
zupaniji tek je nesto vise odseljenih u odnosu
na broj doseljenih. Pet slavonskih Zupanija i Si-
sacko-moslavacka Zupanija isti¢u se najnegativ-
nijom migracijskom bilancom. U promatranom
razdoblju, prema podacima DZS-a, iz Hrvatske
se iselilo oko 114 000 osoba vise no $to se do-
selilo u Hrvatsku. Nasuprot tomu, negativan
migracijski saldo dobiven vitalno-statistickom

metodom upuéuje na bitno druk¢iju vrijednost

from the Spatial Statistics Tools toolbox. The Local
Moran’s I index is a measure used to identify spa-
tial autocorrelation at the local level. It evaluates
the relationship between each spatial unit and its
neighbours, detecting clusters of similar or dissim-
ilar values and identifying both spatial clusters and
spatial outliers (Anselin, 1995). It was used in this
study not only to detect clusters of positive and
negative differences in net migration rates, but also
to identify spatial anomalies (outliers). As such, it
provides further insight into the presence of areas
with questionable reliability in demographic data.
Local spatial autocorrelation allows for the elimi-
nation of randomly scattered units and helps dis-
tinguish between specific spatial-location factors
(e.g., coastal areas) and systemic factors related to
data unreliability (e.g., urbanisation). The size of
local units in Croatia varies significantly, and a par-
ticular challenge lies in island units, which either
have no neighbours or only a limited number of
immediate neighbours. Thus, defining neighbour-
hoods involves a trade-off between distance-based
and adjacency-based approaches. Based on testing
multiple definitions and their corresponding out-
puts, the use of the five nearest neighbours proved

to be the most suitable.

RESULTS
Assessing the (Un)reliability of Migration

Data across Counties

According to official data from the Croatian Bu-
reau of Statistics (CBS), between 2011 and 2021
a positive net migration balance was recorded only
in the City of Zagreb, Istria County, Zadar County
and Dubrovnik-Neretva County (Tab. 1). At the
same time, Zagreb County recorded only a slightly
higher number of emigrants than immigrants. The
five Slavonian counties, along with Sisak-Moslavi-
na County, stand out with the most negative mi-
gration balances. In the observed period, CBS data
indicate that approximately 114,000 more people
emigrated from Croatia than immigrated to it. In
contrast, the net migration balance calculated us-
ing the vital statistics method suggests a markedly
different figure (around -257,000), indicating a
far more negative situation. The negative balance
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(oko -257 000) i izrazito negativnije stanje. Ne-
gativna bilanca u sluzbenim podacima vise je
no upola manja u odnosu na komparativnu. Vi-
talno-statistickom metodom dobivene su bitno
negativnije vrijednosti i po Zupanijama — prema
tim podacima nijedna od njih nije zabiljezila
pozitivnu bilancu. Najo¢itija je neuskladenost u
Gradu Zagrebu gdje je razlika izmedu dvaju po-
dataka oko 40 000 osoba. Izrazitom dispropor-
cijom jo§ se izdvajaju Splitsko-dalmatinska (oko
21 500), Istarska (oko 15 000) i Primorsko-go-
ranska (oko 12 500). Anomaliju predstavlja Po-
zeSko-slavonska Zupanija u kojoj sluzbeni poda-
ci pokazuju negativnije stanje u odnosu na one
dobivene vitalno-statistickom metodom, no ta
je razlika minimalna.

Relevantnu usporedbu intenziteta migracijske
bilance po Zupanijama daju prosje¢ne godisnje
stope migracijskog salda prema dvije metode i
njihova razlika (Sl. 1). Promatrajuéi razliku iz-
medu ms, i ms,,
u tri kategorije. Prvu ¢ine pet primorskih Zupa-
nija i Grad Zagreb kod kojih je razlika velika i

osjetno veca u odnosu na vrijednost za Hrvatsku

, zupanije se mogu svrstati

(3,5) te se kre¢e u rasponu od 7,4 do 4,5 pro-
milnih bodova. U tim Zupanijama migracijska
bilanca prema sluzbenim podacima je pozitivna
ili vrlo blago negativna, dok je prema kompa-
rativnim podacima bilanca osjetno negativna.
Unutar ove skupine isti¢e se Istarska Zupanija s
najve¢om razlikom, dok se u ostalih pet bilje-
ze podjednake vrijednosti. Drugu skupinu ¢ine
Zagrebacka zupanija, sve zupanije sjeverne Hr-
vatske te Osjecko-baranjska i Brodsko-posavska
zupanija. Njihova su oba migracijska salda ne-
gativna, a razlika izmedu njih je razmjerno blaga
do umjerena. Tre¢u skupinu ¢ine sve preostale
zupanije. Kod njih je razlika izmedu dviju stopa
primjetljiva, ali neznatna. Najvisa uskladenost
dviju migracijskih stopa, a time i potencijalno
najpouzdaniji podaci migracijske statistike pri-
sutni su u spomenutoj Pozesko-slavonskoj zu-
paniji. Prema rezultatima na Zupanijskoj razini,
relativno pouzdanim takoder se mogu smatrati
podaci za Karlovacku, Sibensko-kninsku, Viro-
viticko-podravsku i Sisacko-moslavacku Zupani-
ju ¢ija je migracijska razlika unutar promilnog

boda.
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recorded in the official statistics is less than half
of that obtained through the comparative method.
The vital statistics method produced significant-
ly more negative figures across counties as well.
According to that method, none of the counties
recorded a positive balance. The greatest discrep-
ancy is found in the City of Zagreb, where the
difference between the two data sources amounts
to approximately 40,000 people. Other counties
with notable disproportions include Split-Dalma-
tia (around 21,500), Istria (around 15,000), and
Primorje-Gorski Kotar (around 12,500). An ex-
ception is Pozega-Slavonia County, where the of-
ficial data indicate a more negative balance than
the vital statistics method, although the difference
is minimal.

A meaningful comparison of migration balance
intensity across counties is provided by the aver-
age annual net migration rates calculated using
two methods and their difference (Fig. 1). Based
on the difference between RINT and NIMT, g 1o
the counties can be grouped into three categories.
The first group comprises five coastal counties
and the City of Zagreb, where the difference is
large and significantly above the national average
(3.5), ranging from 7.4 to 4.5 per mille points.
In these counties, the migration balance based
on official data is either positive or only slightly
negative, whereas the comparative method indi-
cates a considerably negative balance. Within this
group, Istria County stands out with the highest
difference, while the other five record similar val-
ues. The second group includes Zagreb County,
all counties in northern Croatia, as well as Osi-
jek-Baranja and Brod-Posavina counties. In these
counties, both migration balances are negative,
and the difference between the two is relatively
mild to moderate. The third group consists of all
remaining counties. Here, the difference between
the two rates is noticeable but minor. The highest
alignment between the two migration rates — and
thus the potentially most reliable migration data
— is found in PoZega-Slavonia County. According
to the results at the county level, data for Kar-
lovac, Sibenik-Knin, Virovitica-Podravina, and
Sisak-Moslavina counties can also be considered
relatively reliable, as their migration balance dif-
ferences are within one per mille point.
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SLIKA 1. Prosjecna godisnja stopa migracijskog salda sluzbenih podataka (ms, ) i vitalno-statisticke metode (ms,, ) te

njihova razlika (ms,,,)

F1GURE 1 Average annual migration rates from official CBS data (nmr,,

along with their difference (nmr,,))

BS) and the vital-statistical method (; nerSM),

Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS

Procjena (ne)pouzdanosti migracijskih
podataka na lokalnoj razini

Pokazatelji deskriptivne statistike za 556 jedi-
nica lokalne samouprave upuduju na sustavnu
razliku izmedu sluzbenih podataka (s,) i po-
dataka dobivenih vitalno-statistickom metodom
(msvsm
-5,4 promila (medijan -5,8), dok je prema S ops

) (Tab. 2.). Aritmeticka sredina s, iznosi

niza i iznosi -7,6 promila (medijan -6,9). Rezul-
tati potvrduju da vitalno-statisticka metoda biljezi
negativniji migracijski saldo u odnosu na sluzbene
podatke. Raspon i varijabilnost u podacima blago
su vedi kod sluzbenih podataka, a razlike minimal-
nih i maksimalnih vrijednosti izmedu s, i ms,,
o i1zrazito su velike, $to potvrduje pomak cijeloga

spektra izmedu dviju metoda migracijskog salda.
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Assessing the (Un)reliability of Migration
Data at the Local Level

Descriptive statistics indicators for 556 local units
indicate a systematic difference between official data
(nmr,) and data obtained through the vital-statisti-
7o) (Table 2). The mean of nmr,

is -5.4 per mille (median -5.8), while the 7m

TeBs
cal method (nm

rVSM

ports a lower value at -7.6 per mille (median -6.9).

re-

The results confirm that the vital-statistical method
records more negative migration balance compared
to official data. The range and variability in the data
are slightly higher for official data, and the differenc-
es between the minimum and maximum values of
nmi . and nmr,,  are notably large, confirming a
shift across the entire spectrum between the two mi-
gration balance methods. Therefore, the differences
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TaBLICA 2. Deskriptivna statistika prosjecne godisnje stope migracijskog salda 2011. — 2021. za lokalne jedinice u Hrvatskoj
TABLE 2 Descriptive statistics for the average annual migration rates (2011-2021) across local units in Croatia

Interky Standardna
Tzvor | S. Sredina / | Medijan | Minimum / | Maksimum / | Raspon / . € o / devijacija /
vo ouree Mean || Median| Minimum Maximum Range aspo Standard
1Q range deviati
leviation
Sluzbeni podaci DZS-a /
Oﬂz‘fiﬂ/ CBS duta -5,4 -5,8 -39,6 43,2 82,8 14,0 11,4
V{talno—s?at}stlcka metoda / 76 6.9 50,7 28.9 79.6 10,7 8.6
Vital-statistic method
Razlika migracijskog salda /
Migration balance difference 2.3 21 27,2 328 60,0 54 6,0
Razlika migracijskog salda
u SD /Migration balance 0,4 0,3 -4,5 5,4 10,0 0,9 1,0
difference in SD

Lzvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)

Razlike nisu ravnomjerno rasporedene, Sto upudu-
je na potrebu za daljnjom prostornom analizom.
Prostorna distribucija prosje¢nih godisnjih stopa
migracijskog salda po lokalnim jedinicama slijedi
prethodno iznesene distribucije za Zupanijsku razi-
kao i specifi¢nosti unutar pojedine Zupanije (SL
2.). Ve¢ prvim pogledom na obje karte stjece se
dojam o osjetno povoljnijem stanju, ali i izrazeni-
joj prostornoj varijaciji migracijskog salda pri sluz-
benim podacima (s,,). Prema tim podacima je
izmedu 2011.i2021. godine 29,3 % jedinica zabi-
ljezilo pozitivnu, a 70,7 % negativnu migracijsku
bilancu. Prema komparativnim podacima (s, , ),
pozitivan migracijski saldo imalo je 16,2 % jedi-
nica, a 83,8 % njih imalo je migracijski gubitak.
Dvije vizualno najuodljivije razlike odnose se na
Sire zagrebacko podrugje i gotovo cijelo priobalje.
Grad Zagreb i dijelovi okolice prema sluzbenim
podacima biljeze pozitivnu migracijsku bilancu,
$to prema podacima vitalno-statisticke metode
nije slucaj. lako znatan dio priobalja prema obje
metode ostvaruje pozitivan migracijski saldo, pre-
ma sluzbenim podacima pozitivne vrijednosti za-
hvacaju puno $iri prostor te su osjetno pozitivnije.
Znacajan je podatak da kod ¢ak 87 (15,6 %) je-
dinica migracijski saldo prema s i ms,,, ima-
ju suprotan predznak. Samim time one se mogu
smatrati podrudjima u ¢ijoj je analizi migracijskih
podataka nuzan oprez. Kod 80 (14,4 %) slucajeva

radi se o pozitivnom s, i negativnom s, .

DZS
Gotovo tri ¢etvrtine takvih jedinica smjesteno je u

priobalnom pojasu (Tab. Al. u dodacima). Pritom

are not evenly distributed, indicating the need for
further spatial analysis.

The spatial distribution of the average annual mi-
gration balance rates by local units follows the previ-
ously described pattern at the county level but pro-
vides a more detailed insight into spatial trends and
specificities within individual counties (Fig. 2). A first
glance at both maps reveals a more favourable mi-
gration balance and a greater spatial variation in the
case of official data (nmr, ). According to these data,
between 2011 and 2021, 29.3% of units recorded a
positive, while 70.7% recorded a negative migration
balance. In comparison, the vital-statistical method

data (nmr, ., ) shows only 16.2% of units with a pos-

Tvsm
itive migration balance, and 83.8% with a migration
loss. The two most visually striking differences are
observed in the wider Zagreb area and nearly the en-
tire coastline. According to official data, Zagreb and
surrounding areas record a positive migration bal-
ance, which is not the case according to vital-statis-
tical data. Although a significant part of the coastline
shows a positive migration balance in both methods,
the official data indicates that positive values cover a
much broader area and are notably higher.

A notable finding is that in as many as 87 units
(15.6%), the net migration rates based on 7mr

and nmr,,, have opposite signs. These units can

VSM
therefore be considered areas where caution is nec-
essary when interpreting migration data. In 80 cases

(14.4%), this concerns a positive nmr,. and a nega-

rCBS

tive nmr,,, . Nearly three-quarters of these units are

VSM*

located along the coastal zone (see Appendix Table
Al). Istria County stands out with the highest num-
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Sluzbeni podatci DSZ-a /
Offical CBS Data

Average Annual
Net Migration Rate (%o)

i >10
B 5-10
T 0-5

-5-0
0 -10- (-5)
| -15-(10)
Bl -20-(-15)
1 < (-20)

Vitalno-statisticka
metoda (VSM) /

Vital Statistics
Method (VSM)

Prosjecna godisnja
stopa mig. salda (%o) /
Average Annual
Net Migration Rate (%o)
L} >10

Bl 5-10

. 0-5

. 5-0

T A0- (5)

| 15-(10)

Bl -20-(-15)

Bl <20

(a)

(b)

SLIKA 2. Prosjecna godisnja stopa migracijskog salda 2011. — 2021. godine prema sluzbenim podacima (a) i podacima
vitalno-statisticke metode (b)
F1GURE 2 Average Annual Net Migration Rate (2011-2021) according to official data (a) and the vital statistics

method (b)

Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)
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se najve¢im brojem (19) isti¢e Istarska Zupanija,
gdje gotovo polovina svih gradova i op¢ina biljezi
suprotne predznake migracijskog salda prema dvi-
je metode. U Dubrovacko-neretvanskoj Zupaniji
takvih je jedinica nesto vise od treéine (8), u Pri-
morsko-goranskoj nesto manje od tredine (11), u
Splitsko-dalmatinskoj nesto vise od petine (12). U
Zadarskoj Zupaniji pojavnost je nesto manja (6), a
u Sibensko-kninskoj najmanja medu primorskim
zupanijama (2). U kontinentalnoj Hrvatskoj nave-
dena je pojava rijetkost, a tu prednjace Zagrebac-
ka i Krapinsko-zagorska Zupanija s po $est takvih
jedinica. Medu ostalim podru¢jima valja istaknuti
gradove Varazdin, Cakovec i Dugu Resu. Sedam
op¢ina u Hrvatskoj (1,3 %) predstavlja drugu mo-
guénost s obrnutim predznakom migracijskog sal-

da — imaju negativan ms_ i pozitivan s, . To su

Jakovlje u Zagrebackoj iDliS)anij i, Kraljevec na Sutli
i Zagorska Sela u Krapinsko-zagorskoj, Lovinac u
Licko-senjskoj, Jasenice i Pola¢a u Zadarskoj te Le-
¢evica u Splitsko-dalmatinskoj.

Prostorna slika razlike migracijskog salda (s, )

izmedu sluzbenih podataka (ms_ ) i podataka vi-

DZS

ber of such cases (19), where nearly half of all cities
and municipalities show opposing signs considering
the two methods. In Dubrovnik-Neretva Coun-
ty, over a third of units (8) display this discrepan-
cy, in Primorje-Gorski Kotar County under a third
(11), and in Split-Dalmatia County slightly more
than one-fifth (12). The occurrence is lower in Za-
dar County (6), and lowest among coastal areas in
Sibenik-Knin County (2). In continental Croatia,
this phenomenon is rare. However, Zagreb County
and Krapina-Zagorje County stand out with six such
units each. Other notable examples include the cities
of Varazdin, Cakovec, and Duga Resa. Seven munic-
ipalities in Croatia (1.3%) represent the reverse pat-
tern — a negative 777, and a positive zmr, . These
are Jakovlje in Zagreb County, Kraljevec na Sutli and
Zagorska Sela in Krapina-Zagorje County, Lovinac
in Lika-Senj County, Jasenice and Pola¢a in Zadar
County, and Lecevica in Split-Dalmatia County.
The spatial representation of the difference in net

migration rates (nmr_ ) between the official data

rDIFF

(nmr ) and the vital statistics method (7, , ) rep-

TcBs
resents the focal point of this study. This variable is

Razlika migracijske
stope (DZS-VSM) /

Migration rate difference

(CBS-VSM)
= >20
B 10-20
o 5-10
0-5

5- 0

| -10-(-5)
B <o

SLIKA 3. Razlika prosjecne godisnje stope migracijskog salda DZS i VSM 2011. — 2021. godine
FiGure 3 Difference in the average annual migration rate between CBS and VSM, 2011-2021
Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)
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talno-statisticke metode (s, ,,

ovoga rada. Varijabla je dobivena oduzimanjem

) sredi$nji je dio

dviju migracijskih stopa. Crvena na karti prikazu-
je podrudja s povoljnijom migracijskom stopom
prema sluzbenim podacima, dok plava oznacava
podruéja s povoljnijom stopom prema podacima
vitalno-statisticke metode (Sl. 3.). Prostorni obras-
ci na podacima lokalne razine pretezito su sukladni
iznesenim rezultatima na Zupanijskoj razini i poka-
zateljima deskriptivne statistike, no upravo oduda-
ranja od generalne pravilnosti ¢ine ovaj dio analize
vrjednijim i bogatijim. Na temelju op¢ih i speci-
ficnih rezultata mogude je izdvojiti tri medusobno
prozimajuca nalaza.

Prema op¢im rezultatima migracijske bilance za
Hrvatsku, sluzbeni podaci (s

DZS
voljnije stanje u odnosu na komparativne podatke

) prikazuju po-

(ms,,q,,)- Isti zakljucak vrijedi za sve Zupanije osim
jedne. Na podacima lokalne razine to se moze tvr-
diti za ukupno 393 (70,7 %) jedinica, kod kojih je
razlika migracijskog salda pozitivna (nijanse crvene
boje na karti). Kod 163 (29,3 %) jedinica razlika je
negativna, $to upucuje na povoljnije stanje prema
podacima vitalno-statisticke metode (plavo na kar-
ti). Stoga je prvi vazniji nalaz detektiranje znatnog
dijela teritorija koji odudara od opéeg zakljucka. Ta
plavo oznadena podruéja zauzimaju vise od tre¢ine
ukupne povrsine Hrvatske (37,9 %), ali na njiho-
vu teritoriju Zivi tek 15 % ukupnog stanovnistva.
Cinjenica da preostalih 85 % stanovnistva Zivi na
62,1 % teritorija potvrduje da se radi o gusto na-
seljenim podru¢jima. Samim time, drugi vazniji
nalaz je da su pozitivna razlika migracijskog salda i
povoljnije stanje prema sluzbenim podacima ¢esée
prisutni u urbaniziranim podru¢jima. Zakljucak
vrijedi za svih 20 najvec¢ih gradova prema Popisu
2021. godine, ¢ime se potvrduje zakonitost. Treci
vazniji nalaz potvrda je ranije spomenutih rezulta-
ta — gotovo cijelo obalno podrudje biljezi izrazito
pozitivniju migracijsku bilancu prema sluzbenim

podacima (ms,). Pritom se ponovno potvrdila

DZS
vaznost analize na lokalnoj razini, napose u dal-
matinskim Zupanijama, u kojima je jasno vidljiva
diferencijacija obale i zaleda.

Na temelju kartografskog prikaza u nastavku je
mogucde iS¢itavati lokalne specifi¢nosti pojedinih
podruéja, no uz oprez. Karta prikazuje razliku
mSDZ

s ms,g ali ne pruza informaciju o njihovim

296

calculated by subtracting the two migration rates. On
the map, red indicates areas where the migration rate
is more favourable according to official data, while
blue indicates areas where the vital statistics method
yields more favourable rates (Fig. 3). The spatial pat-
terns observed at the local level largely align with the
previously presented county-level results and descrip-
tive statistics. However, it is the deviations from these
general trends that specifically make this part of the
analysis more insightful and meaningful. Based on
both general and specific findings, three interrelated
conclusions can be drawn.

According to overall net migration results for Cro-

atia, the official data (nmr_, ) present a more favour-

rCBS
able situation compared to the comparative data

(nmr,,, ). The same conclusion applies to all counties

VVSM
except one. At the local level, this pattern holds for
a total of 393 units (70.7%) in which the net mi-
gration difference is positive (shades of red on the
map). Conversely, 163 units (29.3%) show a nega-
tive difference, indicating a more favourable balance
according to the vital statistics method (blue on the
map). Thus, the first key finding is the identification
of a substantial portion of the territory that deviates
from the general trend. These blue-marked areas ac-
count for more than one-third of Croatia’s total terri-
tory (37.9%), but only 15% of the total population
resides there. The fact that the remaining 85% of the
population lives on 62.1% of the territory confirms
that these are densely populated areas. Accordingly,
the second key finding is that a positive migration
balance difference and a more favourable outcome
according to official data are more frequently found
in urban areas. This conclusion holds for all the 20
largest cities according to the 2021 Census, confirm-
ing the pattern. The third key finding confirms pre-
viously presented results — almost the entire coastal
area records a significantly more positive migration

balance in the official data (nmr, ). This once again

Tens
highlights the importance of conducting analysis at
the local level, especially in the Dalmatian counties,
where a clear differentiation between the coastline
and the hinterland is evident.

Cartographic representation allows for the identi-
fication of local specificities across individual areas,
though caution is required in interpretation. The map
illustrates the difference between I and nmrg,
but it does not indicate their respective signs. The
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predznacima. Nijanse boja prikazuju intenzitet i
smjer razlike, pa je mogude is¢itavati razlike medu
jedinicama, no vrijednosti nisu intuitivne, stoga je
tesko procijeniti jesu li pojedine razlike znacajne ili
zanemarive. Kako bi se podacima dala statisticki
relevantnija forma i kako bi se omogudilo vjero-
dostojno izdvajanje podrudja upitne pouzdanosti
demografske statistike, u sljede¢em koraku razli-
ke migracijskog salda iskazane su u standardnim
devijacijama (SI. 4.). Ova verzija karte predstavlja
procis¢enu i optimiziranu varijantu promatrane
varijable te je relevantnija za i$¢itavanje specifi¢nih
nalaza. Jedna standardna devijacija u ovom kon-
tekstu oznacava razliku od 6,03 promilnih bodova
izmedu s, i ms, -

Prije kartografsko-statisticke analize potrebno je
istaknuti nekoliko napomena o interpretaciji poda-
taka. Na prvi dojam karta je intuitivna za interpre-
taciju — nijanse crvene prikazuju povoljnije stanje
prema sluzbenim podacima, a nijanse plave povolj-
nije stanje prema komparativnim podacima. No iz
podataka se ne moze utvrditi jesu li razlike migra-
cijskih salda posljedica nepouzdanosti migracijske
statistike, popisne statistike ili oba izvora podata-
ka. Takva paradoksalna situacija dijelom podsje¢a
na Schrédingerovu macku. Crveno oznacena jedi-
nica istovremeno moze znaciti nepouzdane podat-
ke migracijske i popisne statistike, no tek uvidom
u toéne i stvarne podatke te jedinice moZzemo znati
$to je presudno. Uvid u takve podatke analogan je
otvaranju kutije Schrédingerove macke, a bududi
da to¢ne i stvarne podatke nemamo, mozemo se
osloniti na konceptualni model s prikazom razlici-
tih moguénosti stvarnih podataka (SI. 4b). Ako su
i popisni i migracijski podaci za odredenu jedinicu
to¢ni, izmedu migracijskog salda DZS-a i VSM-a
ne bi trebalo biti znadajne razlike. U slucaju da su
popisni podaci uglavnom to¢ni, a migracijski nisu,
tada crvena oznacava precijenjen s

DZS
odjavljivanja prebivali§ta ili previse ,fiktivnog*

(premalo

prijavljivanja), a plava podcijenjen s, (premalo
prijavljivanja prebivali$ta ili previse odjavljivanja
u odnosu na stvarno stanje). U slucaju da popi-
sni podaci nisu posve to¢ni, a migracijski podaci
uglavnom jesu, tada crvena upuduje na premalo
popisanih, a plava na potencijalno previse popisa-
nih. Za razliku od Schrédingerove macke, u ovom

je slu¢aju moguca i trea moguénost — da ni mi-

colour gradients show the intensity and direction of
the difference, making it possible to compare units.
However, the values are not intuitive, making it dif-
ficult to assess whether the differences are statistically
significant or negligible. In order to provide the data
with a greater statistical relevance and enable more
credible identification of areas with questionable de-
mographic data reliability, the next step expresses the
net migration differences in standard deviations (Fig.
4). This version of the map represents a refined and
optimised form of the observed variable and is more
appropriate for interpreting specific findings. In this
context, one standard deviation corresponds to a dif-
ference of 6.03 per mille points between nmr,_, and
Ny, -

Before the cartographic-statistical analysis, several
interpretative remarks must be highlighted. At first
glance, the map appears intuitive to interpret — shades
of red indicate a more favourable outcome according
to official data, while shades of blue represent more
favourable outcomes according to comparative data.
However, the data alone do not allow us to determine
whether the differences in net migration rates stem
from the unreliability of migration statistics, census
statistics, or both. This paradoxical situation in some
ways resembles Schrodinger’s cat. A red-marked unit
could simultaneously indicate unreliable migration
data, unreliable census data, or both. Only access to
accurate and verifiable data for a given unit would
reveal the dominant source of discrepancy — compa-
rable to opening Schrodinger’s box. Since such data
are not available, we rely on a conceptual model that
illustrates the range of possible actual scenarios (Fig.
4b). If both census and migration data are accurate
for a given unit, there should be no significant difter-
ence between the net migration rate from CBS and
that derived from the vital-statistical method. If the
census data are generally reliable but the migration
data are not, then a red unit indicates an overestimat-
ed nmr_y
overreporting through fictitious’ registrations), while
(due to

(due to underreporting of emigration or

a blue unit signals an underestimated nmr_
underreporting of immigration or excessive deregis-
trations compared to actual population movement).
If census data are less reliable and migration data are
more accurate, red may indicate undercounting in
the census, while blue suggests potential overcount-

ing. Unlike Schrodinger’s cat, however, a third sce-
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gracijska ni popisna statistika za neku jedinicu nisu
posve pouzdane. Crvena za takvu jedinicu moze
biti pokazatelj dominantnije pojavnosti (premalo
odjavljivanja/previse ,fiktivnih“ prijava ili premalo
popisanih), a u slu¢aju suprotnih predznaka moze
oznacavati zbroj obje moguénosti. Suprotna analo-

gija vrijedi za plavu.

nario is possible here: both sources may be flawed.
In such cases, red may reflect the dominance of one
type of error (e.g., underreporting of emigration or
undercounting in the census), whereas opposing er-
rors could result in red or blue depending on their
combination and magnitude.

Local units where the differences between the two

[ Migracijski podatci / Migration data ]

[ Pouzdani / Reliable @ Nepouzdani / Unreliable $% ]

]

(a)
Razlika mig. stope
(DZS-VSM) st. dev. /
Migration rate differencé
(CBS-VSM) st. dev.
B= >30  (7)
Bl 20-30 ()
Bl 1520 (17
0 10-15 (59
0,5-1,0 (117)
-0,5-0,5 (264)
-1,0- (-0,5) (38)
; -1,5-(-1,00 (16)
e 20-¢159 @
- <(-20) (12) ——————
[ Pouzdani /1" liable @ } { Popisni podatci / Census data ]—>[ NepouzdaniIUnreliab/e 8] (b)

[ Migracijski podatci / Migration data ]

Nepouzdani / Unreliable # ]

]

[ Pouzdani / Reliable @

Nema razlike /
No difference

CRVENO / PLAVO/
RED BLUE

CRVENO / PLAVO / 279
RED BLUE

« Migracijska bilanca precijenjena /
Migration balance overestimated

- Migracijska bilanca podcijenjena /
Migration balance underestimated

« Premalo odjavljivanja ili previse
Jfiktivnog” prijavljivanja prebivalista /
Underreporting of deregistrations
or overreporting of fictitious
residence registrations

« Premalo prijavljivanja ili
previse odjavljivanja prebivalista /
Underreporting of registrations
or overreporting of deregistrations
of residence

« Premalo popisanih stanovnika 2021.
i/ili previde popisanih 2011. godine /
Undercount in the 2021 census
and/or overcount in the 2011 census

« Previe popisanih stanovnika 2021.
i/ili previse popisanih 2011. godine /
Overcount in the 2021 census
and/or undercount in the 2011 census

SLIKA 4. (a) Razlika migracijske stope DZS-a i VSM-a 2011. — 2021. godine u standardnim devijacijama; (b)
Tumacenje razlika migracijske stope DZS i VSM

F1GURE 4 (a) Difference in migration rates between CBS and VSM from 2011 to 2021, expressed in standard
deviations; (b) Interpretation of migration rate differences between CBS and VSM

Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)
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Lokalne jedinice ¢ije su razlike dviju promatra-
nih migracijskih stopa manje od pola standardne
devijacije, bilo u pozitivnom ili negativnom smje-
ru, izdvojene su kao zasebna kategorija i oznacene
bijelom bojom. Radi se o gotovo polovini ukupnog
broja jedinica, a u njima zivi otprilike tre¢ina uku-
pnog stanovnistva (Tab. 3.). Iako na tom prostoru
ukupna apsolutna razlika dvaju migracijskih salda
iznosi oko 16 000, relativna je razlika ispod 15 %.
U kontekstu uskladenosti dvaju setova podataka,
ti se gradovi i opéine mogu smatrati podrué¢jima
najpouzdanije migracijske statistike u hrvatskim
okvirima. Ve¢i gradovi unutar ove kategorije su
Velika Gorica, Karlovac, Sibenik, Sisak, Samobor,
Bjelovar, Koprivnica, Pozega, Petrinja, Kutina i
Virovitica. Unutar kategorije je i 13 jedinica® sa
suprotnim predznacima dvaju migracijskih salda.
One su ranije istaknute kao neka od podrudja u
analizi kojih je nuZan oprez, no standardna razli-
ka je mala, $to upucduje na zaklju¢ak da su njihovi
podaci relativno pouzdani, a suprotni predznaci
dobiveni su zbog malih vrijednosti blizu nule.

Oko petine ukupnog broja gradova i opéina bi-
ljezi pozitivnu razliku migracijskih salda razine iz-
medu pola i jedne standardne devijacije (Tab. 3.).
U tim podrudjima zivi gotovo polovina ukupnog
stanovnistva, a zbog njegova izrazitog pondera i
Hrvatska u ¢jelini pripada ovoj kategoriji. Razlika
migracijskih bilanci u apsolutnom iznosu (oko 86
000) daleko nadmasuje sve ostale kategorije, $to se
moze pripisati ¢injenici da u ovu skupinu spadaju
najve¢i gradovi. Pritom gotovo polovina otpada
na Grad Zagreb (40 022), a velike razlike biljeze
i drugi najve¢i gradovi: Split (6 248), Rijeka (4.
658), Osijek (3 470), Pula (3 256), Slavonski Brod
(2 343), Varazdin (2 201). Od ostalih ve¢ih grado-
va valjda izdvojiti Cakovec (913), Zapresi¢ (780),
Dakovo (1 050) i Sinj (835). Unato¢ velikim ap-
solutnim razlikama, relativne su razlike prosje¢ne
razine unutar okvira Hrvatske. Zbog toga razlike
migracijskih stopa ispod jedne standardne devija-
cije ne upucuju nuzno na izrazitu nepouzdanost
podataka, ve¢ na sustavnu razliku izmedu dviju

stopa. Izuzetak su gradovi i op¢ine suprotnih pred-

2 msDZS > 0 i msVSM < 0: Kor¢ula, Smokvica, Buzet, Veli-
ki Bukovec, Karojba, Krapinske Toplice, Jelenje, Brela, Barban,
Marija Bistrica; msDZS <0 i msVSM > 0: Jakovlje, Jasenice, Kra-
ljevec na Sutli.

observed migration rates fall within half a standard
deviation, either positive or negative, were classified
as a separate category and marked in white. These
account for nearly half of all units, encompassing
approximately one-third of the national population
(Table 3). Although the total absolute difference in
migration balances across these areas amounts to
around 16,000, the relative difference is below 15%.
In terms of consistency between the two data sets,
these towns and municipalities may be regarded as
the areas with the most reliable migration statistics
within the Croatian context. Larger urban centres in
this category include Velika Gorica, Karlovac, Sibe-
nik, Sisak, Samobor, Bjelovar, Koprivnica, Pozega,
Petrinja, Kutina, and Virovitica. The category also
includes 13 units* with opposing signs of migration
balance. Although these were previously highlighted
as the areas requiring caution in data interpretation,
the small standard deviation suggests that their data
are relatively reliable, and the conflicting signs likely
result from small values close to zero.

Approximately one fifth of all towns and munici-
palities exhibit a positive difference in migration bal-
ance between half and one standard deviation (Table
3). Almost half of the Croatian population lives in
these areas, and due to this significant demographic
weight, the country as a whole fall into this category.
The absolute difference in migration balance (ap-
proximately 86,000) by far exceeds that of all other
categories, largely due to the inclusion of the coun-
try’s largest cities. Nearly half of this figure pertains to
the City of Zagreb (40,022), while other major cities
also record substantial differences: Split (6,248), Ri-
jeka (4,658), Osijek (3,470), Pula (3,256), Slavonski
Brod (2,343), and Varazdin (2,201). Among other
notable towns are Cakovec (913), Zapresi¢ (780),
Dakovo (1,050), and Sinj (835). Despite the large
absolute differences, the relative differences are of av-
erage magnitude within the national context. There-
fore, differences in migration rates below one stand-
ard deviation do not necessarily indicate significant
data unreliability but rather reflect a systematic dis-
crepancy between the two rates. Exceptions include
cities and towns with opposite signs for zmr,_,, and

2 nmbCBS>0 and nmbVSM <0: Korcula, Smokvica, Buzet,
Veliki Bukovec, Karojba, Krapinske Toplice, Jelenje, Brela, Bar-
ban, Marija Bistrica; msDZS<0 and msVSM >0: Jakovlje, Jaseni-
ce, Kraljevec na Sudli.
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znaka ms., 1 ms, g, poput Zagreba, Pule, Varazdi-
na, Cakovea i Dugog Sela (Tab. Al. u dodacima) —
analiza njihovih podataka zahtijeva povecan oprez.

Jedinice s pozitivnim razlikama migracijskih sto-
paizmedu jedne i dvije standardne devijacije dio su
normalne distribucije, ali ukupni apsolutni iznosi
migracijskog salda DZS-a i VSM-a suprotnog su
predznaka, stoga je pri analizi njihovih podataka
takoder nuzan oprez. Relativne razlike dvaju mi-
gracijskih pokazatelja upravo su u ove dvije katego-
rije najvece s iznosima iznad 130 %. U jedinicama
kategorije 1 do 1,5 standardne devijacije zivi nesto
manje od pola milijuna stanovnika, a uglavnom se
prostiru priobalnim pojasom. Najveéi gradovi u
kategoriji su Zadar, Dubrovnik, Kastela, Vinkoveci,
Solin i Pore¢. Medu njima jedino Vinkovci biljeze
jednak predznak za obje stope. Kategorija s jedini-
cama 1,5 do 2 standardne devijacije populacijski je
manja, ali oznacava visi stupanj odstupanja dviju
migracijskih stopa. Od ve¢ih gradova tu se isticu
Rovinj i Umag, a jedine op¢ine u kontinentalnom
dijelu su Krnjak i Rugyvica.

Odstupanje izmedu dvije i tri standardne devi-
jacije moze upudivati na potencijalne metodoloske
specifi¢nosti pojedine jedinice. Podatke za tu sku-
pinu potrebno je uvijek interpretirati s dodatnim
oprezom. Radi se najve¢im dijelom o priobalnim
jedinicama s manjim brojem stanovnika, a uvjerlji-
vo najve¢a medu njima je Opéina Podstrana. Sku-
pini pripada i nekoliko jedinica koje predstavljaju
izuzetke u kontinentalnom dijelu zemlje: Donja
Stubica, Jalzabet, Lobor, Negoslavci i Levanjska
Varos. Jedinice s odstupanjem veéim od tri stan-
dardne devijacije su statisticki izuzeci te zahtijevaju
velik oprez, detaljnu provjeru i dodatna objasnje-
nja. Najve¢im vrijednostima izdvajaju se Vir (5,44
st. dev.), Vrhovine (5,26) i Milna (4,54), a u kate-
goriji su jo$ Novigrad, Kanfanar, Liznjan i Pirovac.

Plavo obojena podruéja odlikuju se povoljnijim
stanjem prema podacima vitalno-statisticke meto-
de, a njihova je pojavnost bitno rjeda. Budu¢i da
se radi o prostorima koji odudaraju od generalne
pravilnosti, u analizi njihovih podataka vazno je
imati na umu eventualnu strukturu podataka koja
je dovela do inverzije. Najintenzivnija pojavnost
takvih podrudja je u sjevernom dijelu Dalmatin-
ske zagore, dijelovima Like, Korduna, Banovine,
zapadne Slavonije, uz pojedina rubna podru¢ja u

N, s such as Zagreb, Pula, Varazdin, Cakovec,
and Dugo Selo (Table Al in the Appendix), whose
data warrant greater interpretive caution.

Units with positive differences in migration rates
between one and two standard deviations fall within
the range of normal distribution; however, the total
absolute migration balances from CBS and VSM
show opposing signs, which calls for caution in data
interpretation. The relative differences between the
two migration indicators are highest within these two
categories, exceeding 130%. Nearly half a million
people reside in units within the 1 to 1.5 standard
deviation category, which are mostly located along
the coastal belt. The largest cities in this category
include Zadar, Dubrovnik, Kastela, Vinkovci, So-
lin, and Pore¢. Among them, only Vinkovci shows
matching signs for both rates. The 1.5 to 2 standard
deviation category is smaller in terms of population
but indicates a greater level of divergence between
the two migration rates. Larger cities in this group
include Rovinj and Umag, while the only munici-
palities from the continental part of the country are
Krnjak and Rugvica.

Deviation between two and three standard devi-
ations may point to potential methodological pe-
culiarities specific to individual units. Data for this
group should always be interpreted with additional
caution. Most of these units are coastal and have
relatively small populations, with the Municipality
of Podstrana standing out as the largest. The group
also includes a few exceptions located in the conti-
nental part of the country: Donja Stubica, Jalzabet,
Lobor, Negoslavci, and Levanjska Varo$. Units with
deviations greater than three standard deviations are
statistical outliers and require exceptional caution,
thorough verification, and further explanation. The
most notable cases include Vir (5.44 s.d.), Vthovine
(5.26), and Milna (4.54), while Novigrad, Kanfanar,
Liznjan, and Pirovac are also part of this category.

Areas shaded in blue reflect more favourable con-
ditions according to the vital statistics method data,
although their occurrence is considerably rarer. Since
these areas deviate from the general pattern, it is im-
portant to consider the possible data structure that
may have led to this inversion when interpreting their
figures. The most notable presence of such areas is in
the northern part of the Dalmatian hinterland, parts
of Lika, Kordun, Banovina, western Slavonia, and
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razli¢itim dijelovima zemlje. Jedinice s negativhom
razlikom migracijskih salda izmedu pola i jedne
standardne devijacije uvjetno se mogu smatrati
relativno pouzdanima za analize. U toj su skupi-
ni gradovi Vukovar, Knin, Drnis, Vrgorac, Slunj.
Sljede¢u skupinu (-2 do -1 standardne devijacije)
¢ine podrudja s izraZenijom sumnjom u pouzda-
nost podataka. Njihova apsolutna i relativna od-
stupanja manja su u odnosu na skupinu pozitivne
razlike od 1 do 2 standardne devijacije, no poveéan
oprez je nuzan. Medu ostalima, u ovoj su skupini
gradovi Glina, Pakrac i Cabar. Konaéno, gradovi i
opdine s negativnim odstupanjima vi$im od dvi-
je standardne devijacije takoder se mogu smatrati
podruéjima upitne pouzdanosti demografske stati-
stike. U toj su skupini gradovi Benkovac i Skradin,
a s najve¢im vrijednostima isti¢u se Ervenik (-4,5),
Lokvic¢i¢i (-3,4), Biskupija (-2,7), Civljane (-2,7) i
Lisane Ostrovicke (-2,6). Op¢ine Lovinac i Leéevi-
ca specifi¢ne su po suprotnim predznacima dvaju
migracijskih salda, a popis kategorije zakljucuju
Cetingrad, Kijevo i Saborsko.

Prostorna autokorelacija (ne)pouzdanosti
migracijskib podataka

Predocena karta razlika migracijskih salda u stan-
dardnim devijacijama moze posluziti kao klju¢ni
okvir za izdvajanje podruéja slabije pouzdanosti
demografske statistike u Hrvatskoj. Sljede¢i korak
u istrazivanju predstavlja prostorna autokorelacija
tih razlika, koja omoguc¢uje bolje razumijevanje
prostornih obrazaca nepouzdanosti tih podataka.
Lokalni Moranov indeks pruzit ¢e informaciju o
tome koje su jedinice, identificirane kao podruéja
slabije pouzdanosti podataka, okruzene istim ta-
kvim jedinicama, a koje od njih nisu. Identifici-
rat ¢e se samo podrudja u kojima je nepouzdanost
podataka u nekoj mjeri prostorno uvjetovana, dok
¢e ostale jedinice ostati neoznacene. Susjedstvom
pojedinog grada ili opéine definirano je pet pro-
storno najblizih jedinica. Vazno je napomenuti da
bi druk¢ijim definiranjem susjedstva rezultati bili
neznatno drukdiji. ProSirivanjem susjedstva broj
jedinica identificiranih kao klasteri pozitivne ili
negativne razlike blago bi se povecao, dok bi se
smanjivanjem susjedstva broj blago smanjio. Tako
definirano susjedstvo predstavlja kompromisnu
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in some peripheral zones across the country. Units
with a negative difference in migration rates between
half and one standard deviation can be conditionally
considered relatively reliable for analysis. This group
includes the towns of Vukovar, Knin, Drnis, Vrgorac,
and Slunj. The next group (-2 to -1 standard devi-
ations) includes areas where the reliability of data is
more questionable. Although their absolute and rel-
ative deviations are smaller compared to the positive
1 to 2 standard deviation group, increased caution is
still required. Among others, this group includes Gli-
na, Pakrac, and Cabar. Finally, towns and municipal-
ities with negative deviations exceeding two standard
deviations are also considered areas of questionable
demographic data reliability. These include the towns
of Benkovac and Skradin, with the highest deviations
recorded in Ervenik (-4.5), Lokvici¢i (-3.4), Biskupija
(-2.7), Civljane (-2.7), and Lisane Ostrovicke (-2.6).
The municipalities of Lovinac and Lecevica are nota-
ble for having opposite signs in the two migration in-
dicators, and the category is completed by Cetingrad,
Kijevo, and Saborsko.

Spatial autocorrelation of (un)reliability in
migration data

The presented map of net migration differenc-
es expressed in standard deviations provides a key
framework for identifying areas of lower reliability
in demographic statistics across Croatia. The next
step in the analysis involves exploring the spatial
autocorrelation of these differences, which allows
for a deeper understanding of the spatial patterns
of data unreliability. The Local Moran’s I index
indicates which units, identified as areas of lower
data reliability, are surrounded by similarly classi-
fied units, and which are not. Only areas where
data unreliability is at least partially spatially con-
ditioned are identified, while other units remain
unmarked. The neighbourhood of each town or
municipality is defined as the five nearest spatial
units. It is important to note that using a different
definition of neighbourhood would have slightly
altered the results. Expanding the neighbourhood
would have marginally increased the number of
units identified as clusters of positive or negative
differences, while reducing it would have led to a
slight decrease. This definition of neighbourhood
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vrijednost, a cilj nije to¢no klasificirati svaku po-
jedinu jedinicu, ve¢ pruziti okvir identificiranjem
podru¢ja Hrvatske u kojima se takvi klasteri po-
javljuju.

Jedinice identificirane kao klasteri pozitivne ili
negativne razlike migracijskog salda u najvecoj se
mjeri poklapaju s navedenim podru¢jima upit-
ne pouzdanosti demografskih podataka (SI. 5.).
Time je potvrdena uspjesnost definiranih uvjeta
za kvantificiranje nepouzdanosti. Na prvi pogled
dobiva se dojam kako su uglavnom identificirane
jedinice pozitivne ili negativne razlike migracij-
skih salda vece od jedne standardne devijacije,
no ima izuzetaka. Neke od izdvojenih jedinica
ranije su oznacene kao podrudja relativno pouz-
danih podataka, a neke jedinice s razlikom iznad
tri standardne devijacije tu uopée nisu oznacene.
Stoga je vazno pravilno interpretirati kartu i iden-
tificirane klastere, ali i napomenuti da ovaj dio
analize sluzi samo kao dopuna ranijim rezultati-
ma i to u smislu prostornih obrazaca pojavnosti
nepouzdanih podataka.

Klasteri pozitivne razlike (high-high) obuhvacaju
jedinice ija je razlika migracijskog salda, ali i ra-
zlika migracijskog salda pet najbliZih susjeda, sta-
u odnosu na

tisticki znacajno pozitivna (vedi msy

ms,q,,). Drugim rije¢ima, ako je jedinica oznacena
crvenom, to znaci da i ona i pet najblizih susjeda
vjerojatno pate od slabije pouzdanosti demograf-
skih podataka. U odnosu na sva crveno oznadena
podrucja na karti razlika migracijskog salda u stan-
dardnim devijacijama (Sl. 4a), tu je identificiran
samo ve¢i dio priobalnih podru¢ja. Nepouzdanost
podataka, u smjeru povoljnijeg stanja prema sluz-
benim podacima, stoga je prostorno uvjetovana
samo u priobalnom pojasu. Za sve takve jedinice u
kontinentalnoj Hrvatskoj razlozi su sustavni (stu-
panj urbanizacije, ve¢a mobilnost stanovnistva, rad
na odredeno i sl.) ili specifi¢ni za pojedinu lokalnu
jedinicu.

Klasteri negativne razlike (low-low) oznacava-
ju jedinice ¢ija je razlika migracijskog salda, kao
i razlika migracijskog salda njihova susjedstva,

statisticki zna¢ajno negativna (veéi ms,,, u od-

VSM

nosu na ms,.). Plava boja oznacava podrucja u

DZS
kojima je migracijski saldo u sluzbenim podaci-
ma podcijenjen i/ili postoji sumnja u pouzda-

nost popisnih podataka. Identificirana podrudja

represents a compromise, as the goal is not to clas-
sify every individual unit with precision, but to
provide a framework for identifying areas in Croa-
tia where such spatial clusters emerge.

The units identified as clusters of positive or
negative differences in net migration rates largely
correspond to the previously outlined areas of ques-
tionable demographic data reliability (Fig. 5). This
confirms the effectiveness of the previously estab-
lished criteria for quantifying unreliability. At first
glance, it appears that most of the identified units
with positive or negative net migration differences
exceed one standard deviation, but there are excep-
tions. Some of the highlighted units had previous-
ly been classified as relatively reliable, while others
with differences exceeding three standard deviations
are not marked here at all. Therefore, it is important
to interpret the map and the identified clusters care-
fully, and to note that this part of the analysis serves
only as a complement to earlier findings, specifically
in terms of the spatial patterns of demographic data
unreliability.

High-high clusters include units for which both
the difference in net migration rate and the average
difference of their five nearest neighbours are statisti-
cally significantly positive (i.e., 77 is greater than

nmr.,.. ). In other words, if a unit is marked in red,

VSM
this indicates that both it and its five closest neigh-
bours are likely suffering from lower reliability of de-
mographic data. Compared to the red areas marked
red on the map showing net migration differences in
standard deviations (Fig. 4a), only a larger portion of
the coastal area is identified here. Thus, data unrelia-
bility, manifested as more favourable outcomes in the
official statistics, is spatially conditioned only along
the coastal strip. For all such units in continental
Croatia, the causes of unreliability are either structur-
al (such as urbanisation levels, higher population mo-
bility, temporary labour migration, etc.) or specific to
the individual local unit.

Low-low clusters refer to units for which both the
difference in net migration rate and the difference
in their surrounding units are statistically signifi-
cantly negative (i.e., nmr,,, is greater than nmr_).
Blue areas, therefore, indicate regions where the
official migration balance is likely underestimated
and/or where the reliability of census data is ques-
tionable. The identified areas largely correspond to
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najve¢im se dijelom poklapaju s ranije predoce-
nim rezultatima. Razinu pouzdanosti za pojedi-
ni grad ili opéinu uputno je is¢itavati iz karte sa
standardnim devijacijama, dok ovaj prikaz pru-
za informacije o izdvojenim ve¢im klasterima.
Prostorno je najveéi klaster u sjevernom dijelu
Dalmatinske zagore i juzne Like, slijede kordun-
sko-banovinski i zapadnoslavonski klasteri i jo$
nekoliko manjih klastera u razli¢itim dijelovima
zemlje.

Izuzeci pozitivne razlike (high-low outlier) pred-
stavljaju svojevrsne anomalije u prostoru. To su
jedinice pozitivne razlike migracijskog salda do-
minantno okruZene jedinicama negativne razlike
(Knezevi Vinogradi, Negoslavci, Lipovljani, Majur,
Vojni¢, Vrhovine, Obrovac i Podbalje). Suprotno
njima, izuzeci negativne razlike (low-high outlier)
oznacavaju jedinice negativne razlike migracijskog
salda okruZene susjedstvom pozitivne razlike (Gro-
znjan, Karojba, Omisalj, Baska, Perusi¢, Vrsi, Po-
jezerje i Trpanj). Sve izdvojene klastere, a osobito
manje, nuzno je promatrati zajedno s okruzenjem,

a ne kao zasebne jedinice.

the previously presented results. While the reliabil-
ity level for a specific town or municipality is best
interpreted using the map based on standard devi-
ations, this map highlights larger clusters. Spatially,
the largest cluster appears in the northern part of the
Dalmatian hinterland and southern Lika, followed
by clusters in the Kordun—Banovina region, western
Slavonia, and several smaller clusters scattered across
the country.

High-low outliers represent spatial anomalies —
units with a significantly positive net migration
difference that are predominantly surrounded
by units with negative differences (e.g., Knezevi
Vinogradi, Negoslavci, Lipovljani, Majur, Vojni¢,
Vrhovine, Obrovac, and Podbablje). Conversely,
low-high outliers denote units with a negative net
migration difference that are surrounded by neigh-
bours showing positive differences (e.g., Groznjan,
Karojba, Omisalj, Baska, Perusi¢, Visi, Pojezerje,
and Trpanj). All identified clusters — especially the
smaller ones — should be interpreted in conjunc-
tion with their spatial context rather than as iso-
lated units.

Lokalni Moranov indeks

Local Moran's Index
Nije znacajno /
Not Significant
Klaster pozitivne razlike /
High-High Cluster
Izuzetak pozitivne razlike / -
High-Low Cluster
Klaster negativne razlike /
Low-Low Cluster

Izuzetak negativne razlike /
Low-High Cluster

.
50 100 km ‘k

SLIKA 5. Lokalni Moranov indeks prostorne autokorelacije razlike izmedu DZS-a i VSM-a
Ficure 5 Local Moran’s I of spatial autocorrelation for CBS—VSM migration rate differences
Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)
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RASPRAVA

Domaca i medunarodna istrazivanja migracij-
skih tokova slazu se u potvrdi podcijenjenosti
iseljavanja iz Hrvatske nakon pristupanja Eu-
ropskoj uniji (Akrap i sur., 2017; Balija, 2020;
Darnko i sur., 2024; Komusanac, 2023; Pokos,
2017; Pokos & Turk, 2022a; Strmota, 2020).
Ovaj rad analizu (ne)pouzdanosti migracijskih
podataka spusta najprije na regionalnu (Zupa-
nijsku) razinu, a zatim i na lokalnu. U skladu
s istrazivanjima nacionalne razine, u svakoj Zu-
paniji, osim jedne, migracijski saldo sluzbenih
podataka povoljniji je u odnosu na migracijski
saldo komparativne vitalno-statisticke metode,
stoga je potvrdena precijenjenost migracijske
bilance. Pozesko-slavonska Zupanija, kao izuze-
tak, Zupanija je s najuskladenijim, a time i naj-
pouzdanijim podacima regionalne razine. Ipak,
unutar nje postoje podrudja upitne pouzdanosti
podataka za koja sluzbeni podaci precjenjuju i
podruéja za koja podaci podcjenjuju migracij-
ski saldo, stoga se razlike medusobno ponistava-
ju. Taj primjer pokazuje vaznost i opravdanost
istrazivanja na lokalnoj razini, a na temelju cje-
lovite analize jasno je da relativno zadovolja-
vajude razlike migracijskog salda i pouzdanosti
podataka Zupanijske razine ne jamée jednako
pouzdane podatke za sva podrudja unutar Zupa-
nije. Takvi obrasci u skladu su s upozorenjima
o ulinku prostorne skale i zoniranja (MAUP)
u analizi migracija, prema kojima migracijski
pokazatelji na grubim regionalnim razinama ne
odraZavaju nuzno stvarnu razinu mobilnosti, ve¢
mogu predstavljati artefakt prostorne agregacije
i prikrivati znatne unutarnje razlike (Chatagnier
& Stillwell, 2021; Stillwell i sur., 2018).

Rezultati na lokalnoj razini potvrduju da je u
razdoblju 2011.-2021. u Hrvatskoj povoljnija
migracijska bilanca prema sluzbenim podacima
dominantna pojava (70,7 % jedinica). Medu-
tim, intenzitet nepouzdanosti podataka znatno
varira u prostoru, dok 29,3 % jedinica biljezi
povoljniji saldo prema vitalno-statisti¢ckoj meto-
di, ¢ime odudara od temeljne zakonitosti. Budu-
¢i da metodoloski okvir uklju¢uje kombinaciju
direktnih administrativnih migracijskih poda-
taka i indirektnih podataka na temelju popisa

DISCUSSION

National and international studies on migration
flows consistently confirm the underestimation of
emigration from Croatia following its accession to the
European Union (Akrap et al., 2017; Balija, 2020;
Dariko et al., 2024; Komusanac, 2023; Pokos, 2017;
Pokos & Turk, 2022a; Strmota, 2020). This study
brings the analysis of migration data (un)reliability
down to the regional (county) level, and then further
to the local level. Consistently with findings at the
national level, in all but one county, the net migra-
tion rate derived from official data is more favourable
than that obtained using the comparative vital-statis-
tical method, thus confirming an overestimation of
the migration balance. Pozega-Slavonia County, as
the exception, demonstrates the highest consistency
between the two measures and therefore shows the
most reliable data at the regional level. However,
even within this county, there are areas with ques-
tionable data reliability, some where the official data
overestimate and other where they underestimate
the migration balance, resulting in the differences
effectively offsetting each other out. This illustrative
example highlights the importance and validity of
research at the local level. A comprehensive analysis
clearly shows that relatively acceptable differences in
net migration rates and data reliability at the county
level do not guarantee equally reliable data across all
areas within a county. These patterns are consistent
with warnings about the effects of spatial scale and
zonation (MAUP) in migration analysis, which sug-
gest that migration indicators at coarse regional levels
do not necessarily reflect actual levels of mobility, but
may instead represent artefacts of spatial aggregation
and conceal substantial internal differences (Stillwell
etal., 2018; Chatagnier & Stillwell, 2021).

The results at the local level confirm that, during
the 2011-2021 period, a more favourable migration
balance according to official data was the dominant
pattern in Croatia, present in 70.7% of all units.
However, the intensity of data unreliability varies
significantly across space, with the remaining 29.3%
of units showing a more favourable balance accord-
ing to the vital-statistical method — deviating from
the general trend. As the methodological framework
combines direct administrative migration data with
indirect census-based estimates, the observed dif-
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stanovni$tva, dobivena razlika, kao promatrana
varijabla, istovremeno mjeri nepouzdanost mi-
gracijske i popisne statistike. Pozitivna razlika
izmedu sluzbenih i komparativnih podataka
sustavna je pojava zbog metodoloskih razloga
dvaju izvora (Ahmad Yar & Bircan, 2023). Po-
javnost pozitivne razlike za pojedini grad ili op-
¢inu ne mora se automatski tumaciti kao znak
nepouzdanosti podataka. Stovise, za nesto ma-
nje od polovine svih jedinica moze se dati za-
dovoljavajuéa ocjena pouzdanosti podataka jer
su razlike migracijskih salda minimalne, manje
od pola standardne devijacije. Oprez u demo-
grafskoj analizi nuzan je za Cetvrtinu gradova
i op¢ina Hrvatske s razlikama ve¢im od jedne
standardne devijacije. Dodaju li se tome i sve
jedinice ¢ije su razlike migracijskih salda DZS-a
i VSM-a manje od zadane granice, ali su suprot-
nih predznaka, tada ukupni udio podrugja slabi-
je pouzdanosti demografskih podataka seze do
gotovo tre¢ine. Obalni pojas istice se najve¢om
pozitivhom razlikom, a time i najslabijom po-
uzdano$éu podataka, a nesto slabiju, ali i dalje
prisutnu nepouzdanost biljeze gradovi, to je u
skladu s postavljenom hipotezom istrazivanja.
Glavni rezultati u skladu su s nalazima pret-
hodnih istrazivanja usporedbe migracijskih po-
dataka iz dvaju izvora i kvalitete statistike, koji
upozoravaju da pouzdanost migracijskih poda-
taka nije prostorno homogena, ve¢ varira ovisno
o tipu prostora, prostornoj razini i izvoru po-
dataka (Chatagnier & Stillwell, 2021; Lomax,
2022; Stillwell i sur., 2018). Vece pogreske i sla-
bija pouzdanost primjeuju se u populacijama
s ve¢im udjelom mladih, studenata i mobilnih
skupina, u malim i slabo naseljenim prostorima
te u podrudjima s ve¢om fluktuacijom stanov-
ni$tva (Alessandrini i sur., 2020; Baker i sur.,
2013; Calhoun i sur., 2021; Foley i sur., 2023).
Kao glavna odredi$ta migracija unutar Hrvatske
profilirali su se Grad Zagreb s okolicom i prio-
balje (Grdovi¢ Gnip, 2023; Klempi¢ Bogadi &
Laji¢, 2014; Strmota & Ivanda, 2022), a upravo
u tim podrué¢jima uodena je slabija pouzdanost
podataka. Zbog iseljenickog vala nakon pristu-
panja Europskoj uniji u promatranom je raz-
doblju ve¢ina ve¢ih gradova zabiljezila negativnu

migracijsku bilancu, $to je istovremeno praceno
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ference, as a core variable, simultaneously reflects
the (un)reliability of both migration and census
statistics. A positive difference between official and
comparative data is a systematic occurrence, largely
attributable to methodological discrepancies between
the two data sources (Ahmad Yar & Bircan, 2023).
Therefore, the presence of a positive difterence for a
particular town or municipality should not automat-
ically be interpreted as a sign of data unreliability. In
fact, for just under half of all units, the differences in
net migration rates are minimal, below half a stand-
ard deviation, warranting a satisfactory assessment of
data reliability. Caution in demographic analysis is
required for a quarter of Croatian cities and munici-
palities with differences exceeding one standard devi-
ation. If one also includes all units where the differ-
ence between the CBS and VSM migration balances
falls within the defined threshold but the two have
opposite signs, the total share of areas with potentially
unreliable demographic data rises to nearly one-third.
The coastal zone stands out with the highest positive
differences — and consequently, the weakest data reli-
ability — while cities also show notable, though some-
what lower, unreliability, consistent with the research
hypothesis.

The main findings are consistent with previous
studies comparing migration data from different
sources and assessing data quality, which indicate
that the reliability of migration statistics is not spa-
tially homogeneous but varies according to the type
of area, spatial scale, and data source (Stillwell et al.,
2018; Chatagnier & Stillwell, 2021; Lomax, 2022).
Larger errors and lower reliability are observed in
populations with a higher share of young people,
students, and highly mobile groups, in small and
sparsely populated areas as well as in areas character-
ised by pronounced population fluctuation (Ales-
sandrini et al., 2020; Baker et al., 2013; Calhoun
et al., 2021; Foley et al., 2023). The City of Zagreb
and the coastal region have emerged as the main
internal migration destinations in Croatia (Grdovi¢
Gnip, 2023; Klempi¢ Bogadi & Laji¢, 2014; Strmo-
ta & Ivanda, 2022), and it is precisely in these areas
that lower data reliability was observed. Due to the
wave of emigration following Croatia’s accession to
the European Union, most major cities recorded a
negative migration balance during the observed pe-
riod, which was simultaneously accompanied by in-
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slabijim odjavljivanjem. Istovremeno, gradovi,
kao sredi$ta funkcije rada i obrazovanja, nepre-
stano generiraju povecanu migracijsku aktivnost
koja dovodi do velikog broja nedefiniranih i vre-
menski neodredenih migracija. Uz kriterij traja-
nja boravka (Dariko i sur., 2024; Raymer i sur.,
2013), za kvalitetu migracijskih podataka vazni
su pravni okvir, udinkovitost administracije i
ponasanje stanovnis$tva (Ahmad Yar & Bircan,
2023; Pavi¢ & Ivanovi¢, 2019). Stoga se nepo-
uzdanost migracijskih podataka za gradove u
Hrvatskoj moze tumaciti kombinacijom velikog
broja nedefiniranih migracija upitnog trajanja i
ponasanjem stanovni$tva u vidu izostanka evi-
dentiranja preseljenja, dok metodoloske razlike
administrativnih i popisnih podataka dodatno
povecavaju razlike izmedu migracijskih salda
DZS-a i VSM-a. Grad Zagreb napose se istice
zbog suprotnih predznaka migracijskih stopa,
a rezultati, medu ostalim, upuéuju na premalo
popisanih stanovnika 2021. godine.

Pozitivna migracijska bilanca u priobalju naj-
veéim je dijelom potaknuta turizmom (Opaci¢,
2009), no takva silna migracijska aktivnost moze
biti stvarna i fiktivna (Laji¢ & Miseti¢, 2013).
Mnogi vlasnici kuda za odmor, u novije doba sve
viSe i strani drzavljani, doseljavaju se u svoje ne-
kretnine ili se samo fiktivno prijavljuju s namjerom
izbjegavanja poreza na nekretnine (Pokos & Turk,
2022b). Nadalje, djelatnost turizma generira i ve¢i
broj radnih mjesta, no pretezito sezonskog tipa
(Strmota & Ivanda, 2022). Stoga se nepouzdanost
podataka u priobalju moze pripisati velikom broju
nedefiniranih migracija i ponasanju stanovni$tva
i to dvosmjerno: s jedne strane administrativno
prijavljivanje precjenjuje stvarno stanje, dok je s
druge strane taj ,visak“ stanovniStva podcijenjen
u popisnim podacima, ¢ime se razlike migracijskih
salda dvosmjerno povecavaju. Metodoloski okvir
kori$ten u ovom istrazivanju djelovao je kao ,,pove-
¢alo“ koje je preciznije otkrilo nesklad u podacima
iz dvaju izvora. Popis stanovni$tva posluzio je kao
korektiv administrativnim podacima, no velik broj
nedefiniranih migracija i izrazita sezonalnost mi-
gracijskih kretanja u priobalju otezavaju precizno
odredivanje broja stanovnika.

Identificiranje jedinica negativne razlike mi-
gracijskih salda, kao podrué¢ja s povoljnijim

sufficient deregistration practices. At the same time,
cities, as centres of employment and education,
continually generate increased migration activity,
often resulting in many undefined and temporally
ambiguous migration events. In addition to the res-
idence duration criterion (Dariko et al., 2024; Ray-
mer et al., 2013), the reliability of migration data
also depends on the legal framework, administrative
efficiency, and population behaviour (Ahmad Yar &
Bircan, 2023; Pavié¢ & Ivanovié¢, 2019). Therefore,
the unreliability of migration data for Croatian cit-
ies can be interpreted as a result of numerous unde-
fined migrations of uncertain duration and the pop-
ulation’s failure to report changes of residence, while
methodological discrepancies between administra-
tive and census data further amplify differences be-
tween the CBS and VSM migration balances. The
City of Zagreb stands out in particular due to the
opposite signs of migration rates, and the results
suggest, among other things, that in the 2021 cen-
sus the actual population was likely undercounted.
A positive migration balance along the Adriatic
coast is largely driven by tourism (Opaci¢, 2009).
However, such intense migration activity may be
both genuine and fictitious (Laji¢ & Miseti¢, 2013).
Many owners of holiday homes, including an in-
creasing number of foreign nationals, either move
into their properties or register residency there sole-
ly to avoid property taxes (Pokos & Turk, 2022b).
Furthermore, tourism creates a significant number
of jobs, although these are predominantly seasonal
in nature (Strmota & Ivanda, 2022). As a result, the
unreliability of data in coastal areas can be attributed
to a large volume of undefined migrations and the
behaviour of the population in two distinct ways: on
the one hand, official registrations may overestimate
the actual resident population, while on the other,
this ‘excess’ population tends to be undercounted
in census data, thereby amplifying discrepancies in
migration balances in both directions. The meth-
odological framework applied in this research acted
as a ‘magnifying glass, revealing data inconsistencies
between the two sources with greater precision. Al-
though the population census served as a corrective
to administrative records, the high number of un-
defined migrations and pronounced seasonality of
population movement in coastal areas complicate the

accurate determination of population size.
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stanjem migracijske bilance prema vitalno-sta-
tistickoj metodi, vazan je nalaz jer odudara od
op¢ih obrazaca, no istovremeno je najizazovni-
je za interpretaciju. Inverzan odnos migracijske
bilance sluzbenih i komparativnih podataka na-
Celno bi trebao biti posljedica kumulacije vise
razli¢itih pogresaka ili odstupanja. Primjenom
prostorne autokorelacije prikazana je prostor-
na ovisnost ove pojave: vedina identificiranih
jedinica grupirana je u podru¢jima s relativno
visokim udjelom srpskog stanovnistva. Neke
od tih op¢ina medu vode¢ima su u zemlji po
intenzitetu recentnih iseljavanja, no pritom se
znacajan dio iseljavanja zapravo odnosi na brisa-
nje iz evidencije prebivalista za stanovnike koji
ve¢ dulje vrijeme ne Zive u Hrvatskoj (Pokos &
Turk, 2022b). Shodno tomu, moglo bi se zaklju-
¢iti da sluzbeni podaci podcjenjuju migracijsku
bilancu i da je stvarno stanje nesto povoljnije,
no to vrijedi za pojedini grad ili op¢inu samo u
slu¢aju pouzdanosti popisnih podataka (SI. 4b).
S obzirom na neobi¢ne obrasce medupopisne
promjene u nekima od promatranih jedinica,
odredena sumnja u pouzdanost popisnih poda-
taka zasigurno postoji, $to posljedi¢no narusava
pouzdanost rezultata vitalno-statisticke metode
(Winkler & Curtis, 2023). Slabija pouzdanost
podataka iz obaju kori$tenih izvora uvelike ote-
zava procjenu stvarnih migracijskih tokova, a
negativna razlika dvaju migracijskih salda moze
odrazavati zbroj vi$e malih pogresaka. U tim po-
dru¢jima konkretne vrijednosti bilance tesko je
procijeniti — to¢nost moze ovisiti o kombinaciji
intenziteta administrativnih odstupanja (u smje-
ru podcjenjivanja), nepouzdanosti podataka
Popisa 2011. i nepouzdanosti podataka Popisa
2021. godine.

Metodoloski okvir primijenjen u istraZivanju
omogucio je kvantifikaciju nepouzdanosti migra-
cijskih podataka lokalne razine na temelju dvaju
izvora podataka te je primjenjiv i u drugim zemlja-
ma. Ogranicavajudi je faktor koriStenje neto mi-
gracije koja ima odredenih manjkavosti (Rogers,
1990), ali nudi prakti¢nu i jednostavou mjeru u
uvjetima nedostupnosti podataka (Smith & Swan-
son, 1998), stoga je bila jedini nacin za direktnu
usporedbu. Razlike migracijskih salda u standar-

dnim devijacijama omogucile su objektivno defi-
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Identifying units with a negative difference in
migration balances, as areas with a more favourable
migration balance according to the vital-statistical
method, represents an important finding as it devi-
ates from general patterns, but at the same time, it
is the most challenging to interpret. An inverse re-
lationship between the official and comparative mi-
gration balance should generally be the result of the
accumulation of various types of errors or discrepan-
cies. By applying spatial autocorrelation, the spatial
dependence of this phenomenon was revealed: most
of the identified units are grouped in areas with a rel-
atively high share of the Serbian population. Some of
these municipalities rank among the leading ones in
the country in terms of the intensity of recent emigra-
tion, yet a significant portion of this emigration refers
to the deletion from the residence register of people
who have not lived in Croatia for an extended period
(Pokos & Turk, 2022b). Accordingly, it could be con-
cluded that official data underestimate the migration
balance and that the real situation is somewhat more
favourable, but this only applies to a given town or
municipality if the census data is reliable (Fig. 4b).
Considering unusual patterns of inter-census change
in some of the observed units, a certain degree of
doubt regarding the reliability of census data un-
doubtedly exists, which consequently undermines
the reliability of the vital-statistical method results
(Winkler & Curtis, 2023). Lower reliability of data
from both sources used significantly complicates the
assessment of actual migration flows, and the nega-
tive difference between the two migration balances
may reflect the sum of several small errors. In such
areas, it is difficult to assess concrete balance values
— accuracy may depend on a combination of the in-
tensity of administrative discrepancies (in the direc-
tion of underestimation), unreliability of 2011 census
data, and unreliability of 2021 census data.

The methodological framework used in this study
enabled the quantification of the unreliability of lo-
cal-level migration data based on two data sources
and is applicable in other countries as well. A limiting
factor is the use of net migration, which has certain
shortcomings (Rogers, 1990), but offers a practical
and simple measure in situations where data are una-
vailable (Smith & Swanson, 1998), and was therefore
the only way to enable direct comparison. Differenc-
es in migration balances expressed in standard devia-
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niranje granica pouzdanosti, odnosno uskladenosti
podataka. Premda istrazivanje polazi od potvrdene
nepouzdanosti sluzbenih podataka (Akrap i sur,
2017; Balija, 2020; Komus$anac, 2023; Pokos,
2017; Pokos & Turk, 2022a; Strmota, 2020; Str-
mota & Ivanda, 2022), dok podaci vitalno-sta-
tisticke metode sluze kao korektiv, treba imati na
umu da razlike izmedu njih nisu jednostrane i ne
mogu se automatski pripisivati neto¢nosti sluzbe-
nih podataka. Naprotiv, radi se o dvama metodo-
loski i konceptualno razli¢itim pristupima mje-
renju migracija koji imaju specifi¢ne prednosti i
nedostatke.

Slozenost i dvosmislenost interpretacije razli-
ka izmedu migracijske bilance DZS-a i VSM-a
moze se slikovito ilustrirati konceptom Schré-
dingerove macke. Dok se ne otvori ,kutija“ i
detaljno ne analiziraju razlozi nastale razlike za
odredenu jedinicu, ne moze se pouzdano in-
terpretirati znacenje crveno i plavo oznacenih
podruéja na Slici 4a. Pozitivna razlika (crveno)
moze znaciti nedovoljno odjavljivanje ili previse
Lfiktivnog® popisivanja, ali takoder moze upu-
¢ivati na premalo popisanih stanovnika 2021.
Medutim, moguée je istovremeno postojanje
oba problema, $to situaciju ¢ini jos slozenijom, a
dodatnu zamr$enost uvodi pojavnost suprotnih
predznaka dviju stopa migracijskog salda. Zna-
¢ajna razlika izmedu dvaju setova podataka ned-
vojbeno je pokazatelj nepouzdanosti, no nije od-
mah jasno koji je dominantan razlog, pa su prije
dodatne analize oba moguca. Pri interpretaciji
za pojedini grad ili opéinu potrebno je zapitati
se je li plauzibilniji neto migracijski saldo DZS-a
ili VSM-a. Ako se za crveno oznacenu jedinicu
vjeruje kako je to¢niji podatak sluzbene migra-
cijske bilance, odstupanje se pripisuje slabijoj
pouzdanosti popisnih podataka — to podrazu-
mijeva premalo popisanih, odnosno podcijenjen
broj stanovnika. Ako pak je za istu jedinicu vje-
rojatnija pouzdanost podatka vitalno-statisticke
metode, do odstupanja je doslo zbog premalo
odjavljivanja prebivali$ta ili previse ,fiktivnog*
prijavljivanja. No kod velikog broja sluc¢ajeva
ocekuje se istovremeno postojanje obaju razlo-
ga. Pritom se, ovisno o predznacima sastavnica
ukupne promjene, razlike migracijskih salda po-

nistavaju ili zbrajaju, a smjer odreduje dominan-

tions allowed for the objective definition of reliability
thresholds, i.e., data consistency. Although the study
starts from the confirmed unreliability of official
data (Akrap et al., 2017; Balija, 2020; Komusanac,
2023; Pokos, 2017; Pokos & Turk, 2022a; Strmo-
ta, 2020; Strmota & Ivanda, 2022), and data from
the vital-statistical method served as a corrective, it
should be noted that differences between them are
not one-sided and cannot automatically be attributed
to the inaccuracy of official data. On the contrary,
these are two methodologically and conceptually dis-
tinct approaches to measuring migration, each with
its own specific advantages and limitations.

The complexity and ambiguity in interpreting the
differences between the migration balance reported
by the official (CBS) and comparative (VSM) data
can be illustratively explained using the concept of
Schrodinger’s cat. Until the ‘box’ is opened and the
reasons for the observed discrepancy in each unit are
thoroughly analysed, it is not possible to provide a
reliable interpretation of the meaning of the red and
blue areas shown in Figure 4a. A positive difference
(red) may indicate insufficient deregistration or ex-
cessive ‘fictitious’ enumeration, but it may also point
to an undercount of residents in the 2021 census.
However, it is also possible for both problems to co-
exist simultaneously, which further complicates the
situation, especially when the two migration balance
rates have opposite signs. A significant discrepancy
between the two datasets is undoubtedly a sign of
unreliability, but the dominant reason is not imme-
diately clear, meaning that both explanations remain
valid until further analysis is conducted. When inter-
preting data for a specific city or municipality, one
must ask which migration balance — CBS or VSM
— is more plausible. If, for a red-labelled unit, the of-
ficial migration balance is considered more accurate,
the discrepancy can be attributed to census under-
counting, i.e., an underestimated population count.
On the other hand, if the VSM data is considered
more reliable for the same unit, then the discrepancy
is likely due to insufficient deregistration of residen-
cy or excessive fictitious registrations. In many cases,
both reasons are expected to be simultaneously pres-
ent. Depending on the signs of the components of
total population change, the differences in migration
balances may either cancel each other out or accumu-

late, with the dominant reason determining the over-

309



30/2 (2025) 277-318

T. BeLi¢, R. Mi§eTié

tan razlog. Nepouzdanost migracijske statistike
Cesto se svaljuje na DZS, premda podatke pri-
kuplja MUP, no zanemaruje se vaznost ponasa-
nja stanovni$tva (Ahmad Yar & Bircan, 2023).
U toj situaciji odgovornost DZS-a zapravo je
evidentnija u popisnoj statistici. Ipak, tesko je
redi treba li biti kriti¢niji prema migracijskim ili
popisnim podacima — odgovor svakako nije jed-
noznacan i ovisi o prostornoj jedinici.

Komparativna perspektiva pokazuje da se Hr-
vatska uklapa u skupinu zemalja Europske unije
bez uspostavljenog registra stanovnistva, koje
obiljezavaju izrazeni problemi podcjenjivanja
migracija, a osobito emigracije (Danko i sur.,
2024; de Beer i sur., 2010; Raymer i sur., 2013;
Wiéniowski, 2021). Sli¢ni obrasci uoceni su i u
novijim ¢lanicama iz Srednje i Istoéne Europe,
poput Poljske, Bugarske, Rumunjske i Slova¢-
ke, gdje je najvedi intenzitet podcjenjivanja mi-
gracija zabiljezen u razdoblju nakon pristupanja
Europskoj uniji. Nasuprot tome, zemlje s dugo-
trajno razvijenim registrima, poput nordijskih
zemalja, Nizozemske i Belgije, biljeze stabilni-
je podatke. Ipak, razlike u kvaliteti migracijske
statistike ne proizlaze samo iz metodoloskog
aspekta, nego su povezane s administrativnom
uc¢inkovitos¢u i ponasanjem stanovni$tva. Sto-
ga ograni¢enja hrvatske migracijske statistike
treba promatrati kao dio $ireg strukturnog pro-
blema mjerenja migracija, a ne kao nacionalnu
iznimku. U zemljama s razvijenijim sustavima
statistike uspostavljeni su i mehanizmi razmje-
ne migrantskih podataka (Danko i sur., 2024).
Progirivanje takve prakse na ostale zemlje jedan
je od nacina poboljsanja kvalitete migracijske
statistike.

ZAKLJUCAK

Istrazivanje je pokazalo da kvaliteta demograf-
ske statistike u Hrvatskoj, osobito migracijskih
podataka, znatno varira u prostoru. Precijenje-
nost migracijske bilance u sluzbenim podacima,
kao ranije potvrden fenomen na nacionalnoj
razini, izrazena je na zupanijskoj razini, a domi-
nantna je pojava u prostoru i na lokalnoj razini,

no razli¢itog intenziteta. Za gotovo polovinu
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all direction. The unreliability of migration statistics
is often blamed on the CBS, even though the data is
collected by the Ministry of the Interior, and the im-
portance of population behaviour is frequently over-
looked (Ahmad Yar & Bircan, 2023). In this context,
the CBS’s responsibility is more evident in the census
data. Sdill, it is difficult to say whether one should be
more critical of migration or census data. The answer
is certainly not straightforward and depends on the
specific spatial unit.

The comparative perspective indicates that Croatia
belongs to the group of European Union countries
without an established population register, which
are characterised by pronounced problems of mi-
gration undercounting, particularly with respect to
emigration (de Beer et al., 2010; Dariko et al., 2024;
Raymer et al., 2013; Wisniowski, 2021). Similar pat-
terns have been observed in other recent EU Mem-
ber States in Central and Eastern Europe, such as
Poland, Bulgaria, Romania and Slovakia, where the
highest intensity of migration underestimation was
recorded in the period following accession to the Eu-
ropean Union. In contrast, countries with long-es-
tablished population registers, such as the Nordic
countries, the Netherlands and Belgium, report more
stable migration statistics. However, differences in
the quality of migration statistics do not stem solely
from methodological factors, but are also related to
administrative efficiency and population behaviour.
Consequently, the limitations of Croatian migration
statistics should be understood as part of a broader
structural challenge in the measurement of migra-
tion rather than as a national peculiarity. In countries
with more advanced statistical systems, mechanisms
for the exchange of migration data were established
(Dariko et al., 2024), and the extension of such prac-
tices to other countries represents a possible approach

for improving the quality of migration statistics.

CONCLUSION

The study has shown that the quality of demo-
graphic statistics in Croatia, particularly migration
data, varies significantly across regions. The overes-
timation of migration balance in official statistics, a
previously confirmed phenomenon at the nation-
al level, is also evident at the county level and is a
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svih lokalnih jedinica podaci su zadovoljavajuce
pouzdanosti, dok se za ¢etvrtinu do tredinu jedi-
nica pouzdanost podataka smatra upitnom. Pri-
tom se posebno isticu priobalje i veliki gradovi
u kojima je pouzdanost slabija zbog intenzivne
migracijske aktivnosti, velikog broja nedefinira-
nih migracija te neuskladenosti izmedu prijav-
ljenog i stvarnog stanja, pri ¢emu vaznu ulogu
ima pona$anje stanovni$tva. Dio jedinica slabije
pouzdanosti podataka odudara od uobicajenih
obrazaca, pa nepouzdanost ide u smjeru podci-
jenjenosti sluzbenih migracijskih podataka. Taj
fenomen upuéuje na potencijalne probleme po-
pisne statistike, a u nekim je slu¢ajevima tesko
utvrditi je li ve¢i problem u migracijskoj ili po-
pisnoj statistici.

Metodoloski okvir koriSten u istrazivanju po-
kazao se ucinkovitim za otkrivanjem prostornih
obrazaca nepouzdanosti podataka, a temelji se
na analizi razlike migracijskih podataka iz dvaju
izvora: sluzbene statistike i vitalno-statistickih po-
dataka. Razlike dviju migracijskih stopa iskazane
su u standardnim devijacijama, a za potvrdu pro-
stornih obrazaca koristena je prostorna statistika
u vidu lokalnog Moranova indeksa. U buducoj
demografskoj analizi jedinica s razlikom iznad
jedne standardne devijacije poziva se na oprez,
dok se u analizi jedinica s razlikom iznad dvije
standardne devijacije sugerira paralelno koriste-
nje migracijskih podataka iz obaju izvora. Rezul-
tati mogu biti od koristi akademskoj zajednici,
istraziva¢ima, donositeljima demografskih poli-
tika, lokalnim vlastima i relevantnim institucija-
ma. Uz odgovarajuée dodatne analize, domaéim
istraziva¢ima rezultati mogu posluziti kao posred-
na metoda za preciznije identificiranje glavnog
razloga nepouzdanosti podataka. Slijedom toga
moze se zakljuéiti je li broj stanovnika u nekoj
jedinici podcijenjen ili precijenjen. Institucijama
rezultati mogu pomodi pri poboljsanju prikuplja-
nja i eventualnoj korekciji podataka za podrucja
slabije pouzdanosti. Predstavljenu metodologiju
moze se primijeniti i na druge demografske po-
kazatelje, ¢ime se proSiruje njezina analiticka i
prakti¢na vrijednost.

U budué¢im istrazivanjima vazan bi doprinos
moglo pruziti istrazivanje odrednica nepouzda-

nosti migracijskih podataka. Neke od socioeko-

dominant spatial feature at the local level, albeit with
varying intensity. For nearly half of all local units, the
data is of satisfactory reliability, while for one quarter
to one third of units, the data’s reliability is deemed
questionable. Coastal areas and large cities are par-
ticularly notable, as data reliability tends to be lower
there due to intense migration activity, a high prev-
alence of undefined migration movements, and sig-
nificant discrepancies between registered and actual
residency — all of which are strongly shaped by indi-
vidual behavioural patterns. Some of the units with
lower data reliability deviate from usual patterns,
and in these cases, the unreliability tends to reflect
an underestimation of official migration figures. This
phenomenon points to potential issues in census sta-
tistics, and in some cases, it is difficult to determine
whether the greater problem lies with migration sta-
tistics or census data.

The methodological framework used in this study
proved effective in detecting spatial patterns of data
unreliability. It is based on the analysis of differences
in migration data from two sources: official statistics
and vital-statistical data. Differences between the two
migration rates were expressed in standard deviations,
and spatial statistics, specifically the Local Moran’s I
index, were used to confirm spatial patterns. In fu-
ture demographic analyses, caution is advised when
interpreting data for units with differences exceeding
one standard deviation, while for units with differ-
ences greater than two standard deviations, it is rec-
ommended to use migration data from both sources
in parallel. The results may be useful to the academic
community, researchers, demographic policy-makers,
local authorities, and relevant institutions. With ap-
propriate follow-up analyses, these findings can serve
domestic researchers as an indirect method for more
accurately identifying the main causes of data unre-
liability. This, in turn, can help determine whether
the population count in each unit is underestimat-
ed or overestimated. For institutions, the results may
support improvements in data collection and possi-
ble corrections in areas with lower data reliability. The
presented methodological approach can be applied to
other demographic indicators, which broadens its an-
alytical and practical relevance.

In future research, an important contribution
would come from examining the determinants of mi-

gration data unreliability. In future research, an im-
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nomskih varijabli koje bi dodatno mogle obja-
sniti prostorne obrasce nepouzdanosti podataka
obuhvacaju trziSte rada (npr. stopa zaposlenosti,
ponuda poslova), stambenu mobilnost i stano-
vanje u najmu, intenzitet turizma i sezonalnosti,
udio studentske populacije te dobnu strukturu
podrugja. Te varijable potencijalno utjecu na ude-
stalost kratkotrajnih, privremenih i neregistrira-
nih migracija, $to moze povecati razlike izmedu
administrativnih i popisnih izvora. Izazov pred-
stavlja i izracun korekcijskih indeksa kojima bi se
podaci o¢istili od metodoloskog viska ili manjka
broja stanovnika. Nadalje, u Hrvatskoj bi 2026.
godine trebao zazivjeti registar stanovnistva, sto-
ga se u budu¢nosti oc¢ekuje bitno visa kvaliteta
demografskih podataka. No budu¢i da probleme
s migracijskom statistikom imaju i razvijenije ze-
mlje, samo uvodenje registra nece rijesiti sve pro-
bleme nepouzdanosti podataka. Podrudja slabije
pouzdanosti vjerojatno ¢e i u buduénosti patiti
od sli¢nih problema. Stoga bi uz uvodenje regi-
stra trebalo razvijati integrirane modele koji upo-
trebljavaju vise razlicitih izvora podataka kako bi
se povecala ukupna pouzdanost migracijske stati-
stike. Uz kontinuiranu integraciju i uskladivanje
razli¢itih izvora osigurat ¢e se preciznije informa-
cije za donosenje i provedbu politika demograf-

ske revitalizacije.

Autorski doprinosi:

T.B.: istrazivanje literature, konceptualizacija
istrazivanja, metodologija, programska obrada, vi-
zualizacija, pisanje — priprema izvornog rada, pisa-
nje — zavr$na verzija.

R.M.: konceptualizacija istrazivanja, metodolo-

gija, pisanje — zavr$na verzija, validacija i nadzor.

Izjava o dostupnosti podataka: Podaci su do-

stupni na zahtjev autorima.

Sukob interesa: Autori izjavljuju da nema suko-

ba interesa.
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portant contribution could be made by examining the
determinants of migration data unreliability. Some of
the socio-economic variables that could further ex-
plain the spatial patterns of data unreliability include
labour market characteristics (e.g., employment rates
and job availability), residential mobility and rental
housing, tourism intensity and seasonality, the share
of the student population, and the age structure of
areas. These factors may influence the prevalence of
short-term, temporary, and unregistered migrations,
thereby increasing discrepancies between administra-
tive and census data sources. A further challenge lies
in calculating correction indices that would adjust
the data by eliminating methodological overestima-
tion or underestimation of the population. Further-
more, Croatia is expected to implement a population
register in 2026, which should significantly improve
the quality of demographic data. However, given that
even more developed countries face issues with mi-
gration statistics, the introduction of a register alone
will not resolve all data reliability problems. Areas
with lower reliability are likely to continue experienc-
ing similar issues. Therefore, alongside the establish-
ment of the register, integrated models that draw on
multiple data sources should be developed to enhance
the overall reliability of migration statistics. Contin-
uous integration and harmonization of various data
sources will ensure more accurate information for the
formulation and implementation of demographic re-

vitalization policies.
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DODATAK A / APPENDIX A

TaBLiCA A1. Popis jedinica lokalne samouprave s pozitivnom migracijskom bilancom prema sluzbenim podacima, a
negativnom prema vitalno-statistickoj metodi

TaBLE A1 List of local units with a positive migration balance according to official data, and a negative balance
according to the vital-statistical method

Zupanija / County Broj JLS / Number of units % Popis JLS / List of units
Zagrebatka 6 17.6 Brcvi(:)vec, Dugo Selo, Kravarsko, Luka, Marija Gorica,
Puséa
. Desini¢, Donja Stubica, Krapinske Toplice, Lobor,
Krapinsko-zagorska 6 188 Marija Bistrica, Veliko Trgovis¢e
Sisacko-moslavacka 1 5,3 Lekenik
Karlovacka 2 9,1 Draganié, Duga Resa
Varazdinska 4 14,3 | Cestica, JalZabet, Varazdin, Veliki Bukovec
Koprivnicko-krizevacka 0 0,0
Bjelovarsko-bilogorska 0 0,0
. Bakar, Crikvenica, Cavle, Jelenje, Kastav, Klana, Lo-
Primorsko-goranska 1 30,6 par, Mali Losinj, Matulji, Novi Vinodolski, Rab
Li¢ko-senjska 0 0,0
Viroviticko-podravska 0 0,0
Pozesko-slavonska 1 10,0 Caglin
Brodsko-posavska 0 0,0
Zadarska 6 17.6 Bibinje, Pag, Povljana, Starigrad, Sveti Filip i Jakov,
Zadar
Osjecko-baranjska 0 0,0
Sibensko-kninska 2 10,0 Pirovac, Rogoznica
Vukovarsko-stijemska 0 0,0
. . Baska Voda, Brela, Hvar, Kastela, Makarska, Marina,
Splitsko-dalmatinska 12 21,8 Milna, Okrug, Podgora, Selca, Solin, Tudepi
Barban, Brtonigla, Buje, Buzet, Fazana, Gracisée,
Karojba, Lupoglav, Motovun, Novigrad, Pore¢, Pula,
Istarska 19 46,3 Rovinj, Sveti Petar u Sumi, Umag, Vi$njan, Vodnjan,
Vrsar, Zminj
. Blato, Dubrovnik, Kor¢ula, Lastovo, Orebi¢, Smokvi-
Dubrova¢ko-neretvanska 8 36,4 ca. Vela Luka, Zupa dubrovacka
Medimurska 1 4,0 Cakovec
Grad Zagreb 1 100,0 | Zagreb
Ukupno / Total 80 14,4

Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)
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TasLicA Aa. Popis jedinica lokalne samouprave prema razlikama migracijskog salda sluzbenih podataka i vitalno-
statisticke metode izraZenih u standardnim devijacijama

TaBLE A2 List of local units by differences in migration balance between official data and the vital-statistical method,
expressed in standard deviations

St. dev | Popis gradova i opéina / List of towns and municipalities

>3 Vir, Vrhovine, Milna, Novigrad — Cittanova, Kanfanar, LiZnjan, Pirovac.

Podstrana, Levanjska Varos, Lobor, Motovun — Montana, Jalzabet, Okrug, Pag, Kukljica, Solta, Gradac,
2-3 Tar-Vabriga, Caglin, Kolan, Lopar, Donja Stubica, Dobrinj, Novalja, Buje — Buie, Orebi¢, Povljana, Dicmo,
Negoslavci, Janjina, Hvar, Nin, Sali.

Malinska-Dubasnica, Vrsar — Orsera, Fazana — Fasana, Preko, Umag — Umago, Starigrad, Funtana — Fontane,
1,5-2 Tkon, Medulin, Rovinj — Rovigno, Vodnjan — Dignano, Rogoznica, Su¢uraj, PaSman, Krnjak, Rugvica,
Vodice.

Jelsa, Cres, Visnjan — Visignano, Kastav, Vis, Rab, Podgora, Brckovljani, Koprivnicki Bregi, Stubicke Toplice,
Marina, Karlobag, Brtonigla — Verteneglio, Novi Vinodolski, Marc¢ana, Borovo, Kastela, Baska Voda, Solin,
Selca, Vizinada — Visinada, Pore¢ — Parento, Makarska, Mljet, Opuzen, Pribislavec, Imotski, Tucepi, Tisno,
Privlaka (Zadarska), Dubrovnik, Bibinje Metkovié, Murter-Kornati, Kravarsko, Vrbovec, Prelog, Vinkovci,
Razanac, Sutivan, Viskovo, Andrijasevci, Kraljevica, Zadar, Gradec, Komiza, Peteranec, Bol, Gornja Vrba,
Markusica, Mos$¢eni¢ka Draga, Cerovlje, Stupnik, Nedelis¢e, Stari Grad.

1-1,5

Sukosan, Pula — Pola, Nerezi$¢a, Kotoriba, Bakar, Klostar Podravski, Jagodnjak, Gorjani, Pitomaca, Biograd
na Moru, Lekenik, Dubravica, Podbablje, Svetvinéenat, Ploce, Zupa dubrovacka, Crikvenica, Strigova, Puséa,
Dugopolje, Gracis¢e, Lupoglav, Zagreb, Klis, Sveti Ivan Zabno, Severin, Postira, Velika Pisanica, Pucidéa,
Zmijavci, Sveti Lovre¢, Bukovlje, Kastelir-Labinci — Castelliere-Santa Domenica, Primosten, Varazdin, Brod
Moravice, Darda, Sveti Filip i Jakov, Kostrena, Lepoglava, Majur, Bale — Valle, Krk, Sveta Marija, Krizevci,
Dvor, Delnice, Sveti Petar u Sumi, Klin&a Sela, Petrijanec, Preseka, Farkasevac, Blato, Obrovac, Vodinci,
0,5-1 Slavonski Brod, Tribunj, Cavle, Dugo Selo, Mali Los$inj, Strizivojna, Jarmina, Donji Kraljevec, Pakovo,
Viskovci, Semeljci, Kali, Nasice, Lastovo, Lumbarda, Klana, Popovaca, Rijeka, Veliko Trgovis¢e, Supetar,
Dragani¢, Velika Trnovitica, Breznicki Hum, Seget, Vrbnik, Desini¢, Split, Trpinja, Novi Golubovec, Vojni¢,
Belisée, Brdovec, Ivani¢-Grad, Trogir, Sveta Nedelja (Zagrebacka), Zminj, Vela Luka, Sinj, Marija Gorica,
Sveta Nedelja (Istarska), Bosnjaci, Matulji, Osijek, Sveti Kriz Zacretje, Velika Ludina, Cakovec, Oprisavci,
Luka, Gori¢an, Otok (Splitsko-dalmatinska), Rasa, Opatija, KneZevi Vinogradi, Zapresié, Virje, Runovidi,
Duga Resa, Cestica, Lipovljani, Oprtalj — Portole, Valpovo, Viljevo.

Korcula, Tinjan, Koprivnica, Otocac, Selnica, Orle, Bedenica, Smokvica, Sisak, Kula Norinska, Omis,
Novigrad Podravski, Sokolovac, Velika Gorica, Labin, Bjelovar, Lovran, Krapinske Toplice, Vidovec, Ston,
Jelenje, Orehovica, Buzet, Spi§ié Bukovica, Mali Bukovec, Vinica, Mala Subotica, Privlaka (Vukovarsko-sri-
jemska), Pako$tane, Rasinja, Ivanec, Drenovci, Petrovsko, Senkovec, Velika, Gundinci, Samobor, Marijan-
ci, Zrinski Topolovac, Satnica Dakovacka, Cepin, Podcrkavlje, Primorski Dolac, Purdevac, Klostar Ivanié,
Kutina, Veliki Bukovec, Donji Miholjac, Davor, Sveti Ilija, Jastrebarsko, Petrijevci, Sibenik, [vankovo,
Ivanska, Klakar, Posedarje, Delekovec, Durdenovac, Koska, Omisalj, Brela, Oroslavije, Cazma, Baska,
Krapina, Hrvatska Kostajnica, Magadenovac, Oriovac, Sveti Ivan Zelina, Zadvarje, Nustar, Martijanec,
Strahoninec, Sveti Petar Orehovec, Karojba, Pozega, Trnava, Marija Bistrica, Antunovac, Rakovec, Lokve,
Galovac, Karlovac, Konjs¢ina, VratiSinec, Punat, Novo Vitje, Slatina, Bizovac, Nova Gradiska, Mu¢,
Resetari, Luka¢, Feric¢anci, Berek, Vo¢in, Kalinovac, Pazin, Pi¢an, Gunja, Varazdinske Toplice, Vrbovsko,
Vrpolje, Marusevec, Barban, Ogulin, Tuhelj, Molve, Donji Andrijevci, Dubrava, Klanjec, Cadavica, Kri,
Budins¢ina, Ferdinandovac, Koprivnicki Ivanec, Nova Raca, Sodolovci, Gola, Bilice, Vrsi, Bedekovéina,
Krian, Zabok, Daruvar, Trnovec Bartolovecki, Senj, Punitovci, Cerna, Dugi Rat, Konéanica, Beretinec,
Suhopolje, Ludbreg, Erdut, Gar¢in, Klenovnik, Donja Moti¢ina, Gospi¢, Brodski Stupnik, Jesenje, Vr-
banja, Skabrnja, Ravna Gora, Durmanec, Gornji Kneginec, Virovitica, Mursko Sredid¢e, Sibinj, Petrinja,
Bosiljevo, Beli Manastir, Donji Vidovec, Drenje, zupanja, Visoko, Prolozac, Hum na Sutli, Zlatar-Bistrica,
Konavle, Pisarovina, Rovi$¢e, Gornji Mihaljevec, Vinodolska opéina, Jaksi¢, Mihovljan, Kapela, Novi Ma-
rof, Hercegovac, Gornja Rijeka, Fuzine, Drnje, Ozalj, Donja Dubrava, Pokupsko, Bebrina, Gornja Stubica,
Sra¢inec, Novska, Breznica, Ilok, Garesnica, Trilj, Kumrovec, Groznjan — Grisignana, Sveti Martin na

0,5 —
0,5

Muri, Zakanje, Promina, Veliko Trojstvo, Martinska Ves, Sveti Juraj na Bregu, Nova Bukovica, Pleternica,
Podgora¢, Zlatar, Stari Mikanoveci, Sandrovac, Sveti Durd, Sestanovac, Podravske Sesvete, Pregrada, Krasi¢,
Jakovlje, Domasinec, Stefanje, Radoboj, Velika Kopanica, Josipdol, Bistra, Otok (Vukovarsko-srijemska),
Zdenci, Stari Jankovci, Jasenice, Dubrovacko primorje, Vuka, Belica, Hra$¢ina, Mace, Stitar, Bilje, Skrad,
Kalnik, Netreti¢, Kutjevo, Trpanj, Zagvozd, Sopje, Udbina, Babina Greda, Poli¢nik, Nova Kapela, Staro
Petrovo Selo, Orahovica, Bogdanovci, Dezanovac, Barilovi¢, Grubi$no Polje, Slavonski Samac, Mrkopalj,
Veliki Grdevac, Vrbje, Stankovci, Generalski Stol, Mikleus, Kaptol, Ceminac, Hlebine, Gornji Bogiéevci,
Okucéani, Gradiste, Cacinci, Ljubes¢ica, Vladislavci, Donja Voéa, Gradina, Donji Lapac, Prgomet, Bednja,
Kraljevec na Sutli, Podravska Moslavina, Topusko, Petlovac, Lipik.
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St. dev | Popis gradova i opéina / List of towns and municipalities
Dragali¢, Perusi¢, Dulovac, Ruzi¢, Vilika, Slivno, Cernik, Draz, Kistanje, Legrad, Brinje, Knin, Drnis, Nijemci,
-1 - Plaski, Brestovac, Kamanje, Unesi¢, Sira¢, Vrgorac, Vukovar, Cista Provo, Tounj, Ribnik, Sikirevci, Zumberak,
(-0,5) Lanis¢e, Zagorska Sela, Tordinci, Lovre¢, Lasinja, Novigrad, Crnac, Popovac, Rakovica, Donji Kukuruzari, Slunj,
Plitvicka Jezera
-1,5 - Cabar, Ernestinovo, Hrvatska Dubica, Podturen, Zemunik Donji, Stara Gradiska, Pakrac, Dekanovec, Zazablje,
(-1) Sunja, Glina, Tovarnik, Tompojevci, Pojezerje, Pola¢a, Lovas.
2- asenovac, Hrvace, Gracac, Gvozd.
(-1,5)
2 Cetingrad, Benkovac, Leéevica, Skradin, Kijevo, Saborsko, Lovinac, Lisane Ostrovicke, Civljane, Biskupija,
Lokvi¢ic¢i, Ervenik.

Napomena: Unutar svakog razreda jedinice su poredane silazno prema razlici migracijskog salda; gradovi su oznaceni podebljano | Within each
class, units are listed in descending order according to the difference in migration balance; cities are shown in bold

Izvor: Izracun autora na temelju DZS-a (2013; 2022; 2024) / Source: Calculated by the authors according to CBS (2013; 2022; 2024)
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