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BLACK OPEN ACCESS IN UKRAINE: ANALYSIS OF DOWNLOADING
SCI-HUB PUBLICATIONS BY UKRAINIAN INTERNET USERS

Introduction. High subscription fees to scholarly research journals provoke researchers to use illegal channels of access to
scientific information. Analysis of statistical data on downloads of scholarly research papers by Ukrainian Internet users from il-
legal web resource can help to define gaps in information provision at the institutional or the state level for each scientific field.

Problem Statement. To conduct an analysis of behavior and geography of downloads of scholarly research publications from
illegal web resource Sci-Hub by Ukrainian Internet users within the period from September 1, 2015 to February 29, 2016.

Purpose. To assess the information needs of Ukrainian researchers who download scientific papers from Sci-Hub.

Materials and Methods. The used file is available at public domain and contains complete data of downloads of schol-
arly research articles from Sci-Hub for the period from September 1, 2015, to February 29, 2016. Queries of users with
Ukrainian IP-addresses have been selected. Using DOI of downloaded articles enables finding the publishers and journal
brands with the help of CrossRef API, whereas using the All Science Journal Classification (ASJC) codes makes it possible
to identify the subject.

Results. The study has shown that the most documents downloaded related to natural sciences (primarily, chemistry,
physics, and astronomy), with Elsevier publications being the most frequently quered by Ukrainian users of Sci-Hub and
Internet users from Kyiv downloading the papers most actively.

Conclusion. The obtained data are important for understanding the information needs of Ukrainian researchers and can be
used to formulate an optimal subscription policy for providing access to information resources at Ukrainian R&D institutions.

Keywords: scholarly research journals, usage statistics, Open Access, Sci-Hub, and Ukraine.

At the end of the last century, the entire schol- | tion of scientific information, the prices of leading
arly research community was expecting that the | world-class publishers of academic literature have
rapid development of electronic publishing ac- | not dropped, which hinders a scientific progress
companied by a significant reduction in the costs | and is accompanied with aggravating informa-
associated with the production, distribution, and | tion inequalities between scholarly researchers
storage of books and journals would lead to a sig- | from different countries. In response to this, the
nificant drop in prices for scholarly researchperi- | world scientific community has united for the
odicals. However, notwithstanding with appear- | global open access (unrestricted and permanent
ance of new effective channels for the dissemina- | access to scientific documents through the Inter-
net, free of charge, without limitations imposed
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posed several functional models to provide open
access to scholarly research publications. For a
long while, were Golden Open Access that pro-
vides the publication of results in the open access
journal, and Green Open Access that encourages
researchers to publish preprints of their research
papers on open specialized web resources have
been deemed to be the most promising models [1].

Despite optimistic forecasts and efforts of Open
Access advocates, it has been implemented was
much slower than expected. As of 2017, only 35—
50% of all relevant scholarly research publica-
tions can be found on Web resources that support
Gold Open Access or the Green Open Access
Model [2]. As a result, new channels of access to
scientific publications, which do not require sub-
scriptions, payments, and bureaucracy have ap-
peared.Among them, there areResearchGateaca-
demic social network, #icanhazpdf hashtag in
Twitter, Sci-Hub and LibGenwebsites with pirat-
ed copies. Such initiatives are called differently:
Rogue Open Access, Robin Hood Open Access, Gue-
rilla Open Access, Bibliogifts [3]. Herein after, they
are referred to as «Black Open Access».

One of the most popular illegal resource base of
scholarly research publications is Sci- Hub (https://
sci-hub.la) that aims at removing all barriers for
as wide as possible dissemination of knowledge in
the modern society. Sci-Hub is a script that down-
loads HTML and PDF pages from the Internet
and saves them on its servers. These publications
are available to users for further free download
upon input of URL, DOI or title of required docu-
ment. Upon the results of this research, Sci- Hub-
can provide an instant access to 2/3 of all schol-
arly research papers or more than 85% of all scho-
larly works published in subscription journals.
For large popular publishers like Elsevier, this in-
dex is even higher, as over 97% of journal articles
are illegally stored on Sci-Hub servers and avail-
able for free download [4].

For a certain time, Black Open Access was be-
lieved to be supported mainly by researchers from
poor and developing countries. However, accord-
ing to John Bohannon’s analysis of user queries

(28 million queries for6 months) Sci-Hub is wide-
ly used worldwide, in various countries and fields
of science. In particular, American and European
researchersalso actively use Sci-Hub [5, 6]. Upon
the poll results, about 37% of those who got a pi-
rated copy via Sci-Hub noted that they could do
this using the legal access as well; 23% of respon-
dents told they intentionally chose Sci-Hub because
of disagreement with price policy of large academic
publishers, while 17% said the access to full versions
of scholarly research articles via Sci-Hub was easier
than that via other legal channels [7].

John Bohannon and Alexandra Elbakian, the
founder ofSci-Hub, have placed statistical data of
user queries in Sci-Hub for the period from Sep-
tember 1, 2015, to February 29, 2016, on the open
Internet(https://doi.org/10.5061/dryad.q447c),
which allowed all interested researchers from ma-
ny countries to analyze the use of Sci- Hub in their
countries [8—10]. This information has provoked
numerous debates on ethics, economic models, and
the futureof scientific communications [11—13].
The statistics on downloads fromSci-Hub are giv-
en in*.csv format that contains dataon the date of
query, user’s geographical coordinates, country,
city, and DOL

This information gave a reason forstudying in-
formation needs of Ukrainian researchers by ana-
lyzing behavior and geography of Ukrainian us-
ers of Sci-Hub. The results are given below.

Only queries from Ukrainian IP-address were
selected from the initial file containing full infor-
mation on downloads from Sci-Hub for the period
from September 1, 2015 to February 29, 2016.
The data on DOI of downloaded documentshave
enabled to identify publishers and journal using
API CrossRef and the journal topics using All Sci-
ence_Journal Classification (ASJC) codes.

The obtained results show that during the re-
porting period users from Kyiv downloaded the
largest number of documents from Sci- Hub, with
a significant gap betweenthe number of down-
loads from the capital of Ukraine and that from
other regions reported. The number of downloads
from Sci-Hub for usersfrom various oblast centers
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differs, but this difference is not as important as
in the previous case (see Table).

Assuming that in oblasts with larger popula-
tion, especially, with larger urban population, there
is a higher probability of higher statistics of down-
loads from Sci- Hub the Table shows downloads to
urban population ratio. Hence, the highest ratios
belong to Internet users from Kyiv City, Vinnyt-
sia, Chernivtsi, Lviv, and Kharkiv Oblasts. For
more accurate comparison of statistics of down-
loads, it would be advisable to take into consider-
ation the number of employees of R&D and edu-
cational establishments and students in various
oblasts of Ukraine, however, for the time being,
these statistical data are not available.

The statistics of downloads from Sci-Hub by
users from Donetsk Oblast significantly exceeds
the number of queries from majority of oblasts of
Ukraine, even despite the fact that since April 2014,
in Donbas, there has been warfare as a result of
Russian aggression against Ukraine,and a large
part of R&D and higher education establishments
shifted to other territories. For instance, one of
the leading HEEs of Ukraine, the Donetsk Na-
tional University together with the major part of
its students and teachers moved to Vinnytsia. Pre-
sumably, for this reason Vinnytsia Oblast is the sec-
ond, next to Kyiv City, in terms of downloads to
urban population ratio.Thus, in peacetime, the sta-
tistics of queries to Sci-Hub for the users from Do-
netsk and Luhansk Oblasts might be much higher.

The general statistics of queries to Sci-Hub do
not have any information on downloads by users
from the Autonomous Republic of the Crimea
and Sevastopol. However, it is unlikely that the
users from this region of Ukraine have never que-
ried Sci-Hub. The absence of information on down-
loads can be explained by the use of programs and
services for anonymous access to the Interne-
tafter the occupation.

In addition to the Sci-Hub user geographic struc-
ture, the statistical data contain unique digital
identifiers of downloaded documents — DOI. This
enables to understand which publishers, subjects,
and journals are the most popular among Ukrai-
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Statistical Data on Downloads from Sci-Hub
from Ukraine

Popula- Urban Down- Down-
tionin | population | loads loads
Oblast 2016, | in2016*, | from | ©Urban
thousand | thousand | Sci-Hub | PP ula.-
tion ratio
Kyiv City 2906 569 | 2906 569 | 186 838 0.064
Kharkiv Oblast [2718616| 2193536| 36657| 0.017
Lviv Oblast 2534174| 1544862 28337| 0.018
Donetsk Oblast |4 265 145| 3870 115| 25 154 0.006
Vinnytsia Oblast | 1 602 163| 813387 | 21 248 0.026
Dnipropetrovsk
Oblast 3254884 2722102| 11470 0.004
Odesa Oblast 2390289 | 1597 346 8 554 0.005
Chernivtsi
Oblast 909893| 391810 7745 0.02
Chernihiv Oblast | 1 044 975| 675292 4376 0.006
Sumy Oblast 1113256| 763606 3237 0.004
Zaporizhizhia
Oblast 1753642 1353773 2 866 0.002
Cherkasy
Oblast 1242965 706205 1908 0.003
Kyiv Oblast 1732235 1078011 1275 0.001
Zakarpattia
Oblast 1259158 | 466948 1153 0.002
Ternopil Oblast |1 065709| 475236 1144| 0.002
Mykolaiv Oblast | 1 158 207 | 790 634 868 0.001
Ivano-Frankivsk
Oblast 1382352 604509 847 0.001
Kherson Oblast | 1062356 | 650474 787 0.001
Luhansk Oblast |2 205389 | 1916 176 666| 0.0003
Poltava Oblast |1438948| 891724 569 | 0.0006
Zhytomyr Oblast | 1 247 549 | 733 667 547| 0.0007
Volhynian Oblast | 1 042 668 | 545 553 437 0.0008
Khmelnytskyi
Oblast 1294413 | 729835 287| 0.0004
Rivne Oblast 1161811 552980 241 0.0004
Kirovohrad
Oblast 973150| 611667 46| 0.0001

* Ukraine’s population as of January 1, 2017;Kyiv, the State Sta-
tistical Service of Ukraine, 2017, p. 83, URL: http://database.
ukrcensus.gov.ua/PXWEB2007 /ukr/publ_new1/index.asp

nianSci-Hub users. They are Elsevier (105 168 dow-
nloads), Springer Nature (46 354 downloads), Ame-
rican Chemical Society (40 728 downloads), and
Wiley-Blackwell (28 567 downloads) (see Figure).
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Elsevier

Springer Nature

American Chemical Society
Wiley-Blackwell

Informa UK Limited

Royal Societu of Chemistry

Institute of Electrical and
Electronics Engineers

American Physical Society
AIP Publishing

I0P Publishing

Sage Publications

Pleiades Publishing Ltd

Oxford University Press

105 168

Statistics of downloads from Sci-Hub by publishers (the publishers with downloads over 3000 are shown)

The most documents downloaded from Sci-
Hub by the Ukrainian users relate to Physical Sci-
ences, in particular, chemistry, physics, and astro-
nomy (69%). The second popular ones are Health
Sciences 13% (medicine, pharmacology, and phar-
maceutics) and Life Sciences 12% (neurobiology,
biochemistry, genetics, and molecular biology).
The least popular areSocial Sciences 6% (trans-
port, philosophy, political science). Correspond-
ingly, the Ukrainian Sci- Hubusers most frequent-
ly downloaded papers from the following jour-
nals: Journal of the American Chemical Society
(6769 downloads), The Journal of Organic Chem-
istry (6038 downloads), Physical Review B (4325
downloads), Journal of Medicinal Chemistry (3712
downloads), and Tetrahedron Letters (3226 down-
loads).

If to compare the Sci-Hub download statistics
of Ukrainian Internet users by fields of science
with the data on effectiveness of their work in
2014—2015 based on Scopus (http://www.scima-
gojr.com/mapgen.php), one can see that the most
publications of Ukrainian researchers relate to

physics. The available data are not sufficient to
state that when doing research the Ukrainian
authors used mainly the documents downloaded
from Sci-Hub, however, it is definitely that the
researchers in the mentioned disciplines need a
proper information provision and access to lead-
ing reference and full version databases.

This research does not consider the legal and
ethical aspects of admissibility of downloads from
illegal resource Sci-Hub or use of other resources
and tools of Black Open Access. However, it sho-
uld be noted that it is inadmissible to rely exclu-
sively upon pirate web resources while develop-
ing and implementing the government strategy
in the field of science. However, in Ukraine, there
is no national subscription to information resour-
ces of leading publishers with the Ukrainian us-
ers very sporadically provided with legal access
to them because of the lack of funding.

In addition, the researchers need a regular ac-
cess not only to the latest results of research, but
also to the archive documents. Evenuponexpira-
tion of subscription period, employees from edu-
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cational and R&D establishments may get open ac- | and educational establishments, as a rule, are not
cess to previously prepaid content. This possibility is | disclosed, which makes it impossible to develop a
guaranteed by LOCKSS (https:;//wwwlockss.org) | qualitative policy for meeting information needs
initiative of Stanford University that aims at devel- | of Ukrainian researchers. Therefore, the data on
oping and implementing legal tools for easy and | downloads from Sci-Hub by Ukrainian research-
cheap storage of electronic copies of prepaid docu- | ers are especially important for understanding
ments. However, no attempts to implement LOCKSS | their information needs. The file containing the
or other similar tools in the operation of Ukrainian | statistics of queries of documents in Sci-Hub by
institutes on a wide scalehave been made so far. Ukrainian users is available at https://doi.org/

The detailed statistical data on the use of aca- | 10.6084,/m9.figshare.5579092.v1, so everybody
demic information resources at Ukrainian R&D | can use it for his/her own research.
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YOPHUM BIIKPUTUN JOCTYT B YKPATHI:
AHAJII3 3ABAHTAKEHDb YKPATHCBbKUMU IHTEPHET-KOPUCTYBAYAMU
HAYKOBUX ITYBJIIKAIL 3 SCI-HUB

Beryn. Bucoka BapTicTh nepeaniaTi HAyKOBUX JKyPHAJIiB IIPOBOKYE BUEHNX BUKOPHCTOBYBATH HeJleTalbHI KaHAIH J10-
CTYITy /10 HayKOBOI iH(opMmaltii. AHas1i3 3BepHEHb HAYKOBILIB /10 HEJICTAJIbHUX PECYPCiB MOKe IONOMOITU Y BUSIBJICHHI HEZIO-
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JIKIB IHCTHTYIIHHOTO 4M IepsKaBHOTO iH(MOPMAIiHOTO 3a6e3TeYeHHsT IEBHOT HAYKOBOI rajysi.

ITpoGaemaTuka. [TpoBecTu aHasIi3 nMoBeAiHKU Ta Teorpadii 3aBaHTaKeHb YKPAiHCbKUMU [HTEPHET-KOPUCTYBaUaMu Hay-
KoBUX my6Jrikaiiii 3 HeslerabHOTO BeG-pecypey Sci-Hub nporsirom 1 Bepectst 2015 p. — 29 mororo 2016 p.

Mera. {ocuiguTu indopMmariiiti noTpebu yKpaiHChKIX HAYKOBILIB, sIKi 3aBaHTaKyBaJl HAYKOBI slokymenTH 3 Sci-Hub.

Marepiamu it Mmetoau. Bukopucrano aiis, 1110 mpecTaBieHuil y BiIKPUTOMY OCTYII i SIKMiT MiCTUTH [TOBHI /laHi 3aBaH-
TaskeHb HAYKOBUX cTatTeii 3 caiity Sci- Hub 3a nepiog 1 Bepecus 2015 p. — 29 miororo 2016 p. 3 Hboro 6yJio BigibpaHo 3amutu
KOPHUCTYBAUiB, IKi HAAXOAUIN 3 YKpaincbkux [P-anpec. Hagsuicte mannx npo DOI 3aBaHTakeHUX cTaTell /03BOJIIIA, 32
JIOTIOMOTOI0 TIporpaMHuoro intepdeiicy API CrossRef, BCTaHOBUTY BUAABHUITBA Ta HA3BU XKyPHAJIIB, CTATTI AKMX 3aBaHTa-
JKyBaJIM 32 JIOTIOMOTOI0 Sci- Hub, a BukopucTantst KoziiB kaacudikaropa All Science Journal Classification (ASJC) no3soJmio
BM3HAYUTH X TEMATUKY.

Pesyabsratu. PesysbraTit 10CTIIKEHHST CBi4aTh, M0 HaiibilbIne JOKYMEHTIB 6YJI0 3aBaHTaKEHO 3 Tajry3eil QismaHux
Hayk (HacamIiepes 3 Ximii, pisuku Ta acrporomii). HailGibimuM monurom cepes yKpalHChbKUX [HTEepHET-KOpHrCTyBadiB Sci-
Hub xopucryBasnucs nybuikanii BugaBauiTsa Elsevier, a HalakTHBHITITE 3aBaHTasKyBaJM HAyKOBi I0KyMeHTH 3i Sci-Hub Ko-
pucryBaui 3 Kuesa.

BucnoBku. OTpuMaHi JaHi MAIOTh BXKJIMBE 3HAYEHHS JIJIS1 PO3YMiHHs iH(GOpPMAIiiiHUX noTped yKPalHChKUX HAYKOBIIIB
Ta MOKYTb 6YTH BUKOPUCTaHi i1 (pOPMYBaHHS ONTUMAIbHOI MOJITUKY TIEPEAIIATH AOCTYITY 10 iH(pOpMaliiHIX pecypciB
y HAyKOBUX yCTAaHOBAX YKpaiHU.

Knwouoei cn0e6a: HayKOBi KypHAJH, CTATHCTUKA BUKOPUCTAHHs, Bixkpuruit noctym, Sci- Hub, Yipaiua.
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YEPHBIV OTKPBITBI JJOCTYII B YKPAHE:
AHAIN3 3ATPY3OK YKPAMHCKUMU UHTEPHET-IIOJIb3OBATEJIAAMU
HAYYHBIX ITYBJINKAIIANA C SCI-HUB

BBenenne. Boicokasi cTOMMOCTD TIOIIICKHA HA HAYYHBIE JKYPHAJIBI IIPOBOIUPYET YUEHBIX MCIOIb30BATh HeJleraabHble
KaHaJIbl ZIOCTYTIA K HAyYHO! nHopMaimu. AHaan3 oOpaleHnil yyeHbIX K HeJIerabHbIM PECYPCAM MOJKET IIOMOYb B BBISIB-
JIEHUW HEZOCTATKOB WHCTUTYIIMOHATBHOTO WU TOCYIAPCTBEHHOTO NHMOPMAITMOHHOTO 06eCTIeYeHsT OTPeIeIeHHON Ha-
YYHOI 061acTu.

IIpoGaemaTuka. [Ipoanaiu3upoBarh MoBe[eHre U Teorpaduio 3arpy30K YKPAUHCKUME VIHTEPHET-110JIb30BaATEISIMU
Hay4HbIX IyOJIMKALUiT ¢ HesleraibHOTo Beb-pecypcea Sci-Hub 3a nepuon 1 centsiopst 2015 1. — 29 despast 2016 1.

Iexs. VccnenoBars nabOpMaInoHHbIe HOTPEGHOCTH YKPAUHCKUX YYEHbBIX, KOTOPbIE 3arPy’KaJIi HAyYHbIe JOKYMEHTbI
¢ Sci-Hub.

Marepuassi 1 MeToabl. Vcriosib30BaH (aiis, KOTOPBIN MpeICTaBJIEH B OTKPBITOM JIOCTYIIE M COIEPKUT TIOJTHbIE TAHHbIE
0 CKauMBAHUSAX HAYYHbIX cTaTell ¢ caiita Sci-Hub 3a nepuoa 1 centsiopst 2015 r. — 29 despass 2016 r. 113 Hero 6b11u 0106-
PaHbI 3a11POCHI 110JIb30BaTeEIEH, KOTOPBIE NOCTYNaIU ¢ YKpauHckux IP-asipecoB. Hanmmuue nanubix o DOI 3arpysKeHHBIX CTa-
Teii MO3BOJINIO, € TIOMOIIbIO IiporpaMMuoro untepdeiica API CrossRef, ycTaHOBUTD M3aTEIbCTBA M HAa3BaAHKs JKyPHAJIOB,
CTaTh¥ KOTOPBIX 3arpysKajiu ¢ IOMOTIbio Sci-Hub, a ucnosbzoBanue KoaoB Kiaaccudukaropa All Science Journal Classification
(ASJC) mo3BOIMIIO OTIPEZIETUTD UX TEMATHUKY.

Pesyabratbl. Pesysibrarsl MCC/Ie0BaHNsT CBUAETENBCTBYIOT O TOM, YTO 0OJIbllle BCETO IOKYMEHTOB OBLIO CKayaHO B
obsacTsx pusnueckux Hayk (MIPeskie BCEro no XUMuu, hpusuke 1 acTpoHoMun ). HaubobImmM CripocoM cpet yKpanHCKuX
UHTEPHET-TI0/b30BaTeneil Sci-Hub nosb3oBaiuch nybiaukanuu usaareabcta Elsevier, a Hauboiee aKTUBHO 3arpysKajii Ha-
y4HbIe JOKyMEeHTBI ¢ Sci-Hub noabszosatenun us Kuesa.

BsiBoapl. [losryueHHble PE3YIILTAThl BAXKHBI 1JIsI HOHUMAHWSI HHGOPMAIIMOHHBIX TOTPEGHOCTEN YKPAMHCKHUX YYEHBIX U
MOTYT GBITh UCIIOJIb30BAHBI J1JIst POPMUPOBAHKS ONITUMAIBHON TOJIUTUKH TIOAMMCKY HA TOCTYT K MHGMOPMAIIMOHHBIM Pecyp-
CaM B HAYYHBIX YUPEKICHISIX YKPAUHBL

Kniouegvie cnosa: HaydHbIE JKYPHAIIBI, CTATHCTHKA UCIIOAb30BaHust, OTKPBITHIN focTy, Sci-Hub, Ykpanna.
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