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Abstract. This paper presents an extensive bibliomet-
ric analysis of the impact of the language of publica-
tion on the visibility and citation of scientific papers
in computer science and engineering, with a particu-
lar focus on Croatian. Using data from the OpenAlex
database, papers were analysed by language and coun-
try of origin. The results show that English-language
papers achieve several-fold higher citation rates and
global visibility, while Croatian-language papers are
limited to a regional audience and have negligible in-
ternational impact. The analysis suggests that pub-
lishing in Croatian is not effective for researchers who
aim to contribute to global science, especially in com-
puter science and engineering. Possible causes are dis-
cussed, including the language barrier, limited accessi-
bility, and potentially lower quality of papers published
in Croatian.
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1 Introduction

Computer science and engineering represent one of the
most dynamic and internationalised areas of contempo-
rary science (Douglas et al., 2010; Garousi & Mintyl4,
2016; Kelly, 2015; Rajkumar et al., 2024). Owing
to intensive global collaboration, rapid knowledge ex-
change, and constant technological progress, the in-
ternational visibility and citation of scientific papers
are key indicators of the impact and relevance of re-
searchers and institutions. In this context, the language
of publication becomes a decisive factor for the global
reach of research results. Although a significant num-
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Sazetak. Ovaj rad donosi opseznu bibliometrijsku ana-
lizu utjecaja jezika publikacije na vidljivost i citiranost
znanstvenih radova u podrucju racunalnih znanosti i
inZenjerstva, s posebnim naglaskom na hrvatski jezik.
Koristenjem podataka iz baze OpenAlex, analizirani su
radovi prema jeziku i zemlji porijekla. Rezultati po-
kazuju da radovi na engleskom jeziku ostvaruju vises-
truko vecu citiranost i globalnu vidljivost, dok su ra-
dovi na hrvatskom jeziku ograniceni na regionalnu pu-
bliku i imaju zanemariv medunarodni utjecaj. Ana-
liza sugerira da objavljivanje na hrvatskom jeziku nije
ucinkovito za znanstvenike koji Zele doprinijeti svjet-
skoj znanosti, osobito u racunalnim znanostima i inZe-
njerstvu. U radu se raspravlja o mogucéim uzrocima,
ukljucujuci jezicnu barijeru, ogranicenu dostupnost i
potencijalno niZu kvalitetu radova na hrvatskom jeziku.

Kljucne rijeci. jezik publikacije, citiranost, raCunalne
znanosti, inZenjerstvo, bibliometrija, OpenAlex, hrvat-
ski jezik

1 Uvod

Racunalne znanosti i inZenjerstvo predstavljaju jedno
¢ja suvremene znanosti (Douglas i dr., 2010; Garousi
& Mintyld, 2016; Kelly, 2015; Rajkumar i dr., 2024).
Zbog intenzivne globalne suradnje, brze razmjene zna-
nja i stalnog tehnoloskog napretka, medunarodna vid-
ljivost i citiranost znanstvenih radova klju¢ni su poka-
zatelji utjecaja i relevantnosti istraZivaca i institucija.
U tom kontekstu, jezik publikacije postaje odlucujuci
faktor za globalni doseg rezultata istrazivanja. Iako
se u Hrvatskoj i dalje objavljuje znacajan broj radova
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ber of papers in Croatia are still published in Croatian,
particularly in domestic journals and conference pro-
ceedings, numerous bibliometric analyses indicate the
limited international impact of such papers (Garousi
& Mintyld, 2016; Nurzhanov et al., 2021). The aim
of this paper is to quantitatively analyse the relation-
ship between language of publication and citation in
computer science and engineering, using the latest data
from the OpenAlex' database of scholarly works.

1.1 Description of the OpenAlex database
and reasons for its use

OpenAlex is an open, global bibliographic database
that indexes scientific papers, journals, authors, and
institutions worldwide (OurResearch, 2024; Priem et
al., 2022). Created in 2022 as a project of the non-
profit organisation OurResearch, it succeeded the Mi-
crosoft Academic Graph, and today contains more than
260 million works from all scientific fields, including
computer science and engineering. Unlike commercial
databases such as Web of Science and Scopus, Ope-
nAlex is completely free, open, and transparent; all
data and program code are available under an open li-
cence. The database allows searching, analysis, and
data export via a web interface, REST API, or by down-
loading periodic snapshots of the entire database. Ope-
nAlex aggregates data from numerous sources (Cross-
ref, ORCID, arXiv, PubMed, and others), covering a
wide spectrum of publication types (articles, confer-
ence papers, books, or dissertations) and provides rich
metadata, including citations, links between authors,
institutions, topics, and sources of funding. In this
study OpenAlex was used for several key reasons:

« Openness and accessibility: Unlike closed commer-
cial databases, OpenAlex enables free access to and
export of data without licensing restrictions, which
allows full transparency and reproducibility of the
analysis.

+ Wide coverage: OpenAlex indexes a considerably
larger number of works, including publications in dif-
ferent languages and from less represented regions,
which is important for analysing national and regional
patterns in science.

+ Rich and connected metadata: The database sup-
ports linking works with authors, institutions, topics,
and countries, which is crucial for advanced biblio-
metric analyses and visualisations of scientific out-
put and collaboration. OpenAlex provides detailed
classification by scientific fields, including computer
science and engineering, and enables filtering and
analysis by language, country, and publication type,
which is necessary for this research.

lopenalex.org
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na hrvatskom jeziku, posebice u domadim Casopisima i
zbornicima konferencija, rezultati brojnih bibliometrij-
skih analiza ukazuju na ograni¢en medunarodni utjecaj
takvih radova (Garousi & Mintyld, 2016; Nurzhanov
idr., 2021). Cilj ovog rada je kvantitativno analizirati
odnos izmedu jezika publikacije i citiranosti u podrucju
racunalnih znanosti i inZenjerstva, koriste¢i najnovije
podatke iz OpenAlex' baze znanstvenih radova.

1.1 Opis baze podataka OpenAlex i razlozi
koristenja

OpenAlex je otvorena, globalna bibliografska baza po-
dataka koja indeksira znanstvene radove, Casopise, autore
iinstitucije iz cijeloga svijeta (OurResearch, 2024; Priem
idr., 2022). Nastala je 2022. godine kao projekt nepro-
fitne organizacije OurResearch, nasljeduju¢i Microsoft
Academic Graph, te danas sadrZi viSe od 260 milijuna
radova iz svih znanstvenih podruéja, ukljucujuéi racu-
nalne znanosti i inZenjerstvo. Za razliku od komerci-
jalnih baza poput Web of Science i Scopus, OpenA-
lex je potpuno besplatan, otvoren i transparentan; svi
podaci i programski kod dostupni su pod otvorenom
licencom. Baza omogucuje pretraZivanje, analizu i iz-
voz podataka putem web sucelja, REST API-ja ili pre-
uzimanjem periodi¢nih snimki cijele baze. OpenAlex
agregira podatke iz brojnih izvora (Crossref, ORCID,
arXiv, PubMed i drugi), pokrivajuéi Sirok spektar pu-
blikacija (¢lanci, konferencijski radovi, knjige ili diser-
tacije) i pruza bogate meta-podatke, ukljucujudi citate,
povezanost autora, institucija, tema i izvora financija.
U ovom istrazivanju OpenAlex je koriSten iz nekoliko
klju¢nih razloga:

« Otvorenost i dostupnost: Za razliku od zatvorenih
komercijalnih baza, OpenAlex omogucuje slobodan
pristup i izvoz podataka bez licencijskih ograniCe-
nja, Sto omoguéuje potpunu transparentnost i ponov-
ljivost analize.

- Siroka pokrivenost: OpenAlex indeksira znatno veéi
broj radova, ukljucujuéi publikacije na razli¢itim je-
zicima i iz manje zastupljenih regija, §to je vazno
za analizu nacionalnih i regionalnih obrazaca u zna-
nosti.

+ Bogati i povezani meta-podaci: Baza omogucuje
povezivanje radova s autorima, institucijama, temama
i zemljama, Sto je kljucno za napredne bibliometrij-
ske analize i vizualizacije znanstvene produkcije i
suradnje. OpenAlex pruZa detaljnu klasifikaciju po
znanstvenim podrucjima, ukljucujuéi racunalne zna-
nosti i inZenjerstvo, te omogucuje filtriranje i analizu
prema jeziku, zemlji i tipu publikacije, Sto je nuZno
7a ovo istraZivanje.

Lopenalex.org
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Thanks to these characteristics, OpenAlex enabled a

comprehensive, open, and reproducible bibliometric anal-

ysis with an emphasis on the impact of publication lan-
guage and geographical origin of works.

1.2 Structure of the paper

The paper is organised as follows: the Introduction
presents the motivation, aims, and relevance of the topic
and describes the OpenAlex database. The Review of
previous research summarises relevant literature and
prior findings on the impact of language of publication
on citation in computer science and engineering. The
Methodology describes the data sources, data collec-
tion and processing, and the analytical methods used.
The Results section presents the main findings, includ-
ing the number of papers and citations by language,
the share of Croatian-language works, the geographical
origin of papers, and trends over time. The Discussion
analyses and interprets the results, discusses possible
causes and limitations, and provides recommendations.
The Conclusion summarises the main conclusions and
suggests directions for future research.

2 Review of previous research

Computer science and engineering are characterised by
an exceptionally high level of internationalisation, which
is supported by the fact that the leading journals, con-
ferences, and repositories are almost exclusively in En-
glish (Douglas et al., 2010; Rajkumar et al., 2024). Ac-
cording to Kelly (Kelly, 2015), in computer science
and software engineering a significant share of cita-
tions comes from conference papers and articles in En-
glish compared with other scientific fields. Garousi et
al. (Garousi & Mintyld, 2016) show that the language
of publication significantly affects citation even within
the same journals or disciplines. Papers in English
have a several-fold higher probability of being cited,
which is associated with greater accessibility, a broader
reach, and better indexing in international databases.
Similar trends are observed in engineering, where in-
ternational collaboration increases impact (Brito et al.,
2018; Yildirim et al., 2024).

3 Methodology

3.1 Data sources and processing

Data were retrieved from the OpenAlex database of sci-
entific works, using an API query that enables group-
ing of results by language and country of origin. All
works classified in computer science and engineering
were analysed. For each language, the total number
of works, the total number of citations, and the dis-
tribution of works by country were recorded. Ope-
nAlex assigns a work’s country based on the major-
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Zahvaljujuéi navedenim karakteristikama, OpenAlex je
omogucio provedbu opsezne, otvorene i ponovljive bi-
bliometrijske analize s naglaskom na utjecaj jezika pu-
blikacije i zemljopisnog porijekla radova.

1.2 Struktura rada

Rad je organiziran na sljedeci nacin: Uvod, donosi mo-
tivaciju, ciljeve i relevantnost teme te opisuje koristenu
bazu podataka OpenAlex. Pregled dosadasnjih istraZi-
vanja donosi pregled relevantne literature i dosadasnjih
rezultata o utjecaju jezika publikacije na citiranost u ra-
¢unalnim znanostima i inZenjerstvu. Metodologija opi-
suje izvore podataka, naCin prikupljanja i obrade poda-
taka te koriStene analiticke metode. Rezultati prikazuju
glavne nalaze analize, ukljucujudi broj radova i citira-
nost po jeziku, udio hrvatskog jezika, geografski izvor
radova te trendove kroz vrijeme. Diskusija analizira i
interpretira dobivene rezultate, raspravlja o mogucim
uzrocima i ograni¢enjima te daje preporuke. Zakljucak
sazima glavne zakljucke rada i predlaZze smjernice za
bududa istraZivanja.

2 Pregled dosadasnjih istrazivanja

Racunalne znanosti i inZenjerstvo karakterizira izuzetno
visok stupanj internacionalizacije, cemu doprinosi i ¢i-
njenica da su vodeci Casopisi, konferencije i repozito-
riji gotovo iskljucivo na engleskom jeziku (Douglas i
dr., 2010; Rajkumar i dr., 2024). Prema Kelly (Kelly,
2015), u racunalnim znanostima i softverskom inZe-
njerstvu znacajan broj citata dolazi iz konferencijskih
radova i ¢lanaka na engleskom jeziku u odnosu na druga
polja znanosti. Garousi i sur. (Garousi & Mintyl4,
2016) pokazuju da jezik publikacije znacajno utjeCe na
citiranost ¢ak i unutar istih ¢asopisa ili disciplina. Ra-
dovi na engleskom jeziku imaju visestruko vecu vjero-
jatnost da budu citirani, $to je povezano s ve¢om dos-
tupnoscu, Sirim dosegom i boljom indeksiranos$¢u u me-
dunarodnim bazama. Sli¢ni trendovi uoceni su i u inZe-
njerstvu, gdje medunarodna suradnja povecavaju utje-
caj (Brito i dr., 2018; Yildirim i dr., 2024).

3 Metodologija

3.1 Izvori podataka i obrada

Podaci su preuzeti iz baze znanstvenih radova OpenA-
lex, koriste¢i API upit koji omoguéuje grupiranje ra-
dova po jeziku i zemlji porijekla. Analizirani su svi ra-
dovi iz podrucja racunalnih znanosti i inZenjerstva. Za
svaki jezik zabiljeZen je ukupan broj radova, ukupan
broj citata te distribucija radova po zemljama. OpenA-
lex dodjeljuje zemlju rada na temelju porijekla vecine
autora ili na temelju zemlje porijekla prvog autora rada.
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ity of authors’ affiliations or, alternatively, the first au-
thor’s country of origin.

3.2 Examples of code used for the analysis

For the purposes of this research, bespoke tools and
scripts were used to download, process, and analyse
data from OpenAlex database. The code snippets shown
provide transparent insight into the methods used and
facilitate the reproducibility and extensibility of the anal-
ysis. Below are the key parts of the code used to re-
trieve data on the language of publication, number of
works, citations, and geographical origin, as well as to
perform relevant statistical analyses.

The result of executing Code 1 is a file with all lan-
guages in the OpenAlex database, including the num-
ber of works written in the corresponding language.
These data are available in the open repository here:
github.com/boristomas/ R1Podaci/blob/main/jezici.csv

The result of executing Code 2 is a file with data
on each language, including citations and fields. These
data are available in the open repository here:
github.com/boristomas/R1Podaci/blob/main/podaci.csv
In both code snippets, field identifiers 17 and 22 denote
computer science and engineering.

4 Results

4.1 Number of papers by language in com-
puter science and engineering

Number of papers by language (logarithmic scale)

28,800

0,421 0361 0,349
0.274 0,181 0,176 (137 0,085
085 0,064

0,001

Number of papers in millions

0,0001

0,00001

0,000001

3.2 Primjeri koda KoriStenih za analizu

Za potrebe ovog istraZivanja koriSteni su vlastiti pro-
gramski alati i skripte za preuzimanje, obradu i analizu
podataka iz baze znanstvenih radova OpenAlex. Pri-
kazani primjeri kdda omogucuju transparentan uvid u
koriStene metode te olakSavaju ponovljivost i prosiri-
vost analize. U nastavku su detaljno opisani klju¢ni
dijelovi koda koji su koristeni za dohvat podataka o je-
ziku publikacije, broju radova, citiranosti i zemljopis-
nom podrijetlu radova, kao i za izvodenje relevantnih
statistiCkih analiza.

Rezultat izvrSavanja koda 1 je datoteka sa svim je-
zicima u OpenAlex bazi podataka ukljucujuci i broj
radova napisanih na odgovaraju¢em jeziku. Ovi po-
daci su dostupni na otvorenom repozitoriju ovdje: git-
hub.com/boristomas/R 1 Podaci/blob/main/jezici.csv

Rezultat izvrSavanja Koda 2 je datoteka s podacima
o svakom jeziku o citiranosti i podru¢jima. Ovi po-
daci su dostupni na otvorenom repozitoriju ovdje: git-
hub.com/boristomas/R1Podaci/blob/main/podaci.csv U
oba kdda, oznaka polja 17 i 22 su za racunalne znanosti
i inZenjerstvo.

4 Rezultati

4.1 Broj radova po jeziku u racunalnim zna-
nostima i inZenjerstvu

Broj radova po jeziku (logaritamska skala)

100 128,800

0421 0,361 0349 074 (o (o .

0,085 0,064
0,026

0,001

Broj radova u milijunima

0,0001

0,00001

0,000001

Figure 1. Number of papers by language (top 10 lan-
guages and Croatian) in computer science and engi-
neering.

Fig. 1 shows the number of papers by language for
the ten most represented languages in computer science
and engineering, including Croatian as the eleventh (last
column). It is clearly visible that English absolutely
dominates, with more than 28 million papers, while
all other languages trail significantly, including Croa-
tian (25,810 papers). Croatian ranks 11th by number
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Slika 1. Broj radova po jeziku (top 10 jezika i hrvatski
jezik) u racunalnim znanostima i inZenjerstvu.

Naslici 1 prikazan je broj radova po jeziku za deset
najzastupljenijih jezika u podruc¢ju racunalnih znanosti
iinZenjerstva, ukljucujudi i hrvatski jezik kao jedanaesti
(zadnji stupac). Jasno je vidljivo da engleski jezik ap-
solutno prevladava, s vise od 28 milijuna radova, dok
su svi ostali jezici znaCajno iza, ukljucujuéi i hrvatski
jezik (25810 radova). Hrvatski jezik je 11. po broju
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of papers among all languages in the database (55).
For readability, a logarithmic scale was used; absolute
counts are printed above each column.

4.2 Citation trends by language

The analysis of average citation by language, shown in
Fig 2, further confirms the dominant position of En-
glish. English has an average of 11.2 citations per pa-
per, whereas Croatian has only 0.42, more than 26 times
lower. A higher citation rate is notable for French-
language papers, which is likely a result of the rela-
tively small proportion of proficient English speakers
in the Francophone world. According to (First, 2025),
France ranks only 49th in English proficiency, while
Croatia is in a high 5th place.

Average citations by language
14

12,14

Figure 2. Average citations per paper by language (top
10 languages and Croatian) in computer science and
engineering.

4.3 Share of Croatian in the total number
of papers and citations

The share of Croatian-language papers in the total num-
ber of papers is just 0.08% (25810 papers), while the

share of citations is only 0.003% (10838 citations) (Fig 3).

4.4 Countries of origin of Croatian-language
papers

Table 1 shows the top 20 countries from which Croatian-
language papers originate. Although most works are

from Croatia, a significant number come from Serbia,

Bosnia and Herzegovina, and Slovenia, but also from

countries outside the region such as the USA, Germany,

the UK, and China.
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radova od svih jezika u bazi podataka (55). Zbog lakse
Citljivosti koriStena je logaritamska skala, broj radova
je izraZen kao apsolutni broj iznad svakog stupca.

4.2 Trendovi citiranosti po jeziku

Analiza prosjeCne citiranosti po jeziku, prikazana na
slici 2, dodatno potvrduje dominantnu poziciju engle-
skog jezika. Engleski jezik ima prosjecnu citiranost od
11.2 po radu, dok hrvatski ima samo 0.42, Sto je vise
od 26 puta manje. Primjetna je veca citiranost radova
na francuskom jeziku Sto je vjerojatno rezultat malog
udjela stanovnika koji znaju engleski jezik u francu-
skom govornom podrucju. Prema (First, 2025) Francu-
ska je tek 49. zemlja po broju i kvaliteti govornika na
engleskom jeziku, a Hrvatska je na visokom 5. mjestu.

Prosjecna citiranost po jeziku

12,14

Slika 2. Prosjecna citiranost po jeziku (top 10 jezika i
hrvatski jezik) u racunalnim znanostima i inZenjerstvu.

4.3 Udio hrvatskog jezika u ukupnom broju
radova i citata

Udio radova na hrvatskom jeziku u ukupnom broju ra-
dova iznosi samo 0.08% (25810 radova), dok udio ci-
tata iznosi tek 0.003% (10838 citata) (Slika 3).

4.4 Zemlje izvora radova na hrvatskom je-
ziku

Tablica 1 prikazuje prvih 20 zemalja iz kojih dolaze
radovi na hrvatskom jeziku. Iako je vedina radova iz
Hrvatske, znacajan broj dolazi iz Srbije, Bosne i Her-
cegovine, Slovenije, ali i iz zemalja izvan regije poput
SAD-a, Njemacke, UK-a i Kine.
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Share of papers in Croatian
language in citations

10838

M Total citations

W Citation of Croatian language papers

Figure 3. Share of Croatian-language papers in the to-
tal number of citations.

Table 1. Top 20 countries of origin of Croatian-
language papers

Country Number of papers
Croatia 2,495
Serbia 683
Bosnia and Herzegovina 221
Slovenia 171
USA 91
Czechia 60
Poland 53
Slovakia 53
Tiirkiye 52
Germany 46
UK 43
Ukraine 31
Austria 28
China 26
Hungary 25
Spain 24
Peru 19
France 18
Italy 18
Montenegro 18
Russia 18

4.5 Trends in publications and citations over
time

Over the last 15 years, the number of English-language
papers in computer science and engineering has been
continuously growing, while the number of Croatian-
language papers is stagnating or declining (Fig 4). Ci-
tation rates for English-language papers also show an
upward trend, while Croatian-language papers remain
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Udio radova na hrvatskom
jeziku u citiranosti

10838

W Ukupan broj citata

m Citirani radovi na hrvatskom jeziku

Slika 3. Udio radova na hrvatskom jeziku u ukupnom
broju citata.

Tablica 1. Prvih 20 zemalja iz kojih dolaze radovi na
hrvatskom jeziku

Zemlja Broj radova
Hrvatska 2,495
Srbija 683
Bosna i Hercegovina 221
Slovenija 171
SAD 91
Ceska 60
Poljska 53
Slovacka 53
Turska 52
Njemacka 46
UK 43
Ukrajina 31
Austrija 28
Kina 26
Madarska 25
Spanjolska 24
Peru 19
Francuska 18
Italija 18
Crna Gora 18
Rusija 18

4.5 Analiza trendova publikacija i citiranosti
kroz vrijeme

Kroz posljednjih 15 godina, broj radova na engleskom
jeziku u ra¢unalnim znanostima i inZenjerstvu kontinu-
irano raste, dok broj radova na hrvatskom jeziku stag-
nira ili opada (Slika 4). Citiranost radova na engleskom
jeziku takoder pokazuje uzlazni trend, dok radovi na
hrvatskom jeziku ostaju na vrlo niskim vrijednostima.
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very low. These trends further emphasise the impor-
tance of the choice of publication language for interna-
tional visibility and impact.

Number of papers over time written in English and Croatian language
[ 1600

+ 1400

Number of papers in Croatian language

0661
661

Years

———Papers in English language ~ ==—Papers in Croatian language

Figure 4.
over time.

Papers published in English and Croatian

5 Discussion

The results clearly show that English is not only domi-
nant in terms of the number of papers and citations, but
also in the international dispersion of authors and in-
stitutions. The data show an interesting and significant
contribution of Indonesian, which stems from OpenAl-
ex’s strategy to minimise geo-discrimination. It is also
noteworthy that Chinese (Mandarin) does not dominate
by number of works. The reason lies in the fact that the
Chinese government invests in and financially supports
publication of papers in English (MoChridhe, n.d.).

China has recognised the importance of English in sci-
ence and, through such measures, strives to ensure and
maintain its leading scientific position. Croatian, al-
though with a smaller total number of works, shows an
interesting regional and diaspora component. A signif-
icant number of Croatian-language papers come from
Serbia, Bosnia and Herzegovina, and Slovenia, indi-
cating a shared scientific space across the former Yu-
goslavia. Works from countries outside the Croatian
language’s regional environment (for example, China)
are an interesting phenomenon that may be the result
of university promotion policies. However, the aver-
age citation of Croatian-language papers remains low,
suggesting limited international visibility. This limita-
tion may be due to the smaller number of journals in-
dexed in international databases, the language barrier,
and perceptions regarding the importance of national
languages in science. The analysis suggests that pub-
lishing in Croatian is less effective for researchers aim-
ing to contribute to global science, especially in com-
puter science and engineering. This analysis did not
include a qualitative assessment of the papers, but it
can be assumed that works published in Croatian are
of less general interest, as indicated by lower citation.
However, a further reason may simply be that Croatian-
language papers are accessible to a smaller population
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Ovi trendovi dodatno naglaSavaju vaZznost odabira je-
zika publikacije za medunarodnu vidljivost i utjecaj.

Radovi na engleskom i hrvatskom jeziku kroz vrijeme
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Slika 4. Objavljeni radovi na engleskom i hrvatskom
jeziku kroz vrijeme.

5 Diskusija

Rezultati jasno pokazuju da je engleski jezik ne samo
dominantan po broju radova i citata, ve¢ i po meduna-
rodnoj disperziji autora i institucija. Analiza podataka
pokazuje zanimljiv i znacajan doprinos indonezijskog
jezika, razlog tome leZi u strategiji OpenAlex organi-
zacije da minimizira geo-diskriminaciju. Takoder je
interesantna ¢injenica da kineski jezik (mandarinski)
ne dominira u broju radova. Razlog tome leZi u Ci-
njenici da kineska vlada ulaze i financijski podupire
objavu radova na engleskom jeziku (MoChridhe, bez
datuma). Kina je prepoznala vaznost engleskog jezika
u znanosti te svojim potezima nastoji osigurati i zadr-
Zati vodecu poziciju u znanosti. Hrvatski jezik, iako s
manjim ukupnim brojem radova, pokazuje zanimljivu
regionalnu i dijasporsku komponentu. Znacajan broj
radova na hrvatskom jeziku dolazi iz Srbije, Bosne i
Hercegovine i Slovenije, $to ukazuje na postojanje za-
jedni¢kog znanstvenog prostora na podrucju bivse Ju-
goslavije. Radovi iz zemalja koje su izvan regionalnog
okruZenja hrvatskog jezik, poput na primjer Kina su
interesantna pojava koja je mozda rezultat sveuciliSnih
politika uvjetovanja za napredovanja. Medutim, pro-
sjecna citiranost radova na hrvatskom jeziku ostaje ni-
ska, Sto sugerira da je njihova medunarodna vidljivost
ogranicena. Ova ograni¢enost moZe biti posljedica ma-
njeg broja Casopisa indeksiranih u medunarodnim ba-
zama, jeziCne barijere, ali i percepcije o vaznosti naci-
onalnih jezika u znanosti. Analiza sugerira da objavlji-
vanje na hrvatskom jeziku manje u¢inkovito za znans-
tvenike koji Zele doprinijeti svjetskoj znanosti, osobito
u racunalnim znanostima i inZenjerstvu. Analiza nije
ukljucivala kvalitativnu procjenu radova, no moze se
pretpostaviti da su radovi objavljeni na hrvatskom je-
ziku manje interesantni, $to je pokazano i manjom ci-
tirano§¢u. Medutim, razlog manje citiranosti moze le-
Zati i u Cinjenici da su radovi na hrvatskom jeziku dos-
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of researchers who understand Croatian, which reduces
the likelihood of being cited. Limited availability and
the language barrier are key factors influencing this re-
sult, consistent with other studies that examine differ-
ences in citation practices between English and Croat-
ian authors (Varga & Gradecak-Erdelji¢, 2017). A po-
tentially significant source of error in this research is
the limited dataset within the OpenAlex database.

6 Conclusion

The analysis clearly shows that, in computer science
and engineering, publishing in English is essential in
order to achieve international visibility and scientific
impact. Croatian-language papers remain restricted to
the regional scientific community and have a limited
contribution to global science. It is recommended that
researchers in these fields publish their results in En-
glish, particularly if they aim to contribute to the global
scientific community. The national language may make
sense for professional, educational, or popular science
works, but not for scientific publications that seek in-
ternational relevance. A particularly unfavourable ef-
fect on the internationalisation of Croatian science is
the requirement, in some Croatian universities’ pro-
motion criteria, to publish in Croatian. Such require-
ments significantly hinder the career plans of visiting
scientists who do not speak Croatian but wish to spend
part of their scientific career in the Republic of Croa-
tia. Future research should analyse the quality of lan-
guage in Croatian-language papers produced outside
the regional environment; one possible hypothesis is
that such papers are originally written in another lan-
guage and machine-translated into Croatian. Further-
more, future research should analyse in more detail the
impact of international collaboration and the diaspora
on Croatian-language scientific production, as well as
possibilities for improving the visibility of domestic
journals through open access and inclusion in interna-
tional databases.
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tupni manjoj populaciji znanstvenika koji razumiju hr-
vatski jezik pa samim time je manje vjerojatno da ée
biti citirani. Ograni¢enost dostupnosti i jezi¢na bari-
jera kljucni su faktori koji utjeCu na ovaj rezultat, Sto
je u skladu s nalazima drugih studija koje analiziraju
razlike u citatnim praksama izmedu engleskih i hrvat-
skih autora (Varga & Gradecak-Erdelji¢, 2017). Po-
tencijalno znacajan izvor pogreske u ovom istraZivanju
moZe biti i ogranien set podataka u OpenAlex bazi
podataka.

6 Zakljucak

Analiza rada jasno pokazuje da je u podrucju racunal-
nih znanosti i inZenjerstva objavljivanje na engleskom
jeziku nuzno za postizanje medunarodne vidljivosti i
znanstvenog utjecaja. Radovi na hrvatskom jeziku os-
taju ograniceni na regionalnu znanstvenu zajednicu te
imaju ograni¢en doprinos svjetskoj znanosti. Preporu-
Cuje se da znanstvenici iz ovih podrucja svoje rezul-
tate objavljuju na engleskom jeziku, osobito ako im je
cilj doprinijeti globalnoj znanstvenoj zajednici. Naci-
onalni jezik moZe imati smisla za strucne, nastavne ili
popularno-znanstvene radove, ali ne i za znanstvene
publikacije koje ciljaju na medunarodnu relevantnost.
Narocito nepovoljan efekt na internacionalizaciju hr-
vatske znanosti ima uvjetovanje napredovanja znans-
tvenika na sveuciliStima u Republici Hrvatskoj obja-
vom radova na hrvatskom jeziku. To uvjetovanje zna-
¢ajno oteZava karijerni plan gostujuéih znanstvenika koji
ne znaju hrvatski jezik, a Zele dio znanstvene karijere
provesti u Republici Hrvatskoj. Buduca istraZivanja bi
trebala analizirati kvalitetu jezika kod radova na hr-
vatskom jeziku koji su napravljeni izvan regionalnog
okruZenja; moguca pretpostavka je da se radi o rado-
vima koji su napisani originalnim jezikom te su strojno
prevedeni na hrvatski jezik. Nadalje, buduéa istrazi-
vanja trebala bi i detaljnije analizirati utjecaj meduna-
rodne suradnje i dijaspore na znanstvenu produkciju
na hrvatskom jeziku, kao i moguénosti za unaprijede-
nje vidljivosti domacih Casopisa kroz otvoreni pristup i
ukljucivanje u medunarodne baze podataka.
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Appendix / Prilozi
Appendix 1/ Prilog 1

Code 1. Analysis of languages and countries of origin / Kod 1: Analiza jezika i zemalja porijekla

import requests
import pandas as pd
from urllib.parse import urlparse
API_URL = "https://api.openalex.org/works?group_by=
language&per_page=200&filter=type:types/
article,primary_topic.field.id:
fields/17|fields/22"
def extract_language_code(key_url):
if not key_url:
return "unknown"
parsed = urlparse(key_url)
return parsed.path.split(’/?)[-1] if ’/’ in parsed.path else parsed.path
def fetch_language_groups(api_url):
response = requests.get(api_url)
response.raise_for_status()
data = response.json()
groups = data.get(’group_by’, [1)
results = []
for group in groups:
lang_code = extract_language_code (
group.get (’key’))
lang_name = group.get(’key_display_name’, ’Unknown’)
count = group.get(’count’, 0)
results.append ({
’language_name’: lang_name,
’language_code’: lang_code,
’count’: count
B
return results
def main():
language_data = fetch_language_groups (API_URL)
df = pd.DataFrame(language_data)
print(df.to_string(index=False))
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Appendix 2 / Prilog 2

Code 2. Data analysis / Kod 2: Analiza podataka

import pandas as pd
import time
import requests

languages_df = pd.read_csv(’jezici.csv’, sep=’;’)
def get_works_and_citations(language_code):
base_url = "https://api.openalex.org/works"
params = {
"filter": f"type:types/article,primary_topic.field.id:fields/17|fields/22,
language:languages/{language_codel}",

"sort": "publication_year:desc",

"per_page": 200,

"apc_sum": "false",

"cited_by_count_sum": "true"
}
response = requests.get(base_url, params=params)
if response.status_code != 200:

print (f"Error fetching data for {language_code}: {response.status_code}")
return 0, O

data = response.json()

total_works = data.get(’meta’, {}).get(’count’, 0)

total_citations = data.get(’meta’, {}).get(’cited_by_count_sum’, 0)

return total_works, total_citations

def get_country_distribution(language_code):

base_url = "https://api.openalex.org/works"

params = {
"group_by": "authorships.countries",
"filter": f"type:types/article,primary_topic.field.id:fields/17|fields/22,

language: languages/{language_codel}",

"per_page": 200

}

response = requests.get(base_url, params=params)

if response.status_code != 200:
print (f"Error fetching data for {language_code}: {response.status_codel}")
return {}

data = response.json()
country_groups = data.get(’group_by’, [1)
country_distribution = {group[’key_display_name’]: group[’count’] for group in
country_groups}
return country_distribution
results = []
for idx, row in languages_df.iterrows():
lang_name = row[’language_name’]
lang_code = row[’language_code’]

if not isinstance(lang_code, str) or lang_code.lower() in [’none’, ’’, ’nan’]:
print (£"Skipping {lang_name}: invalid language code.")
continue

print (f"Processing {lang_name} ({lang_code})...")
works, citations = get_works_and_citations(lang_code)
countries = get_country_distribution(lang_code)
results.append({
"language_name": lang_name,
"language_code": lang_code,
"total_works": works,
"total_citations": citatioms,
"countries": countries
b
time.sleep(1)
results_df = pd.DataFrame(results)
results_df.to_csv("podaci.csv", index=False)
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