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Abstract
This article is the second part of the investigation of the determinants for the uptake of 
Open Access (OA). While the first part focusses on journal-based OA (hybrid and full OA) 
(Taubert et al. in Scientometrics 128(6):3601–3625, 2023), the article at hand investigates 
the determinants for the uptake of institutional and subject repository OA in the university 
landscape of Germany. Both articles consider three types of factors: the disciplinary pro-
file of universities, their OA infrastructures and services and large transformative agree-
ments The article also apply a conjoint methodological design: the uptake of OA as well 
as the determinants are measured by combining several data sources (incl. Web of Science, 
Unpaywall, an authority file of standardised German affiliation information, the ISSN-
Gold-OA 4.0 list, and lists of publications covered by transformative agreements). For 
universities’ OA infrastructures and services, a structured data collection was created by 
harvesting different sources of information and by manual online search. To determine the 
explanatory power of the different factors, a series of regression analyses was performed 
for different periods and for both institutional as well as subject repository OA. Given that 
both articles derive from the same project, there is a thematical overlap in the methods 
and data section. As a result of the regression analyses, the most determining factor for 
the explanation of differences in the uptake of both repository OA-types turned out to be 
the disciplinary profile, whereas all variables that capture local infrastructural support and 
services for OA turned out to be non-significant. The outcome of the regression analyses is 
contextualised by an interview study conducted with 20 OA officers of German universi-
ties. The contextualisation provides hints that the original function of institutional reposi-
tories, offering a channel for secondary publishing is vanishing, while a new function of 
aggregation of metadata and full texts is becoming of increasing importance.
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Introduction

Open Access (OA) to scholarly literature has become an important and prominent way of 
communicating research (Robinson-Garcia et al., 2020). Recent studies show that there is 
a general trend towards a growing proportion of OA articles worldwide (Piwowar et  al., 
2018) and with exceptions also for individual countries (Bosman & Kramer, 2018), disci-
plines (Bosman & Kramer, 2018) and institutions (Hobert et al., 2021; Huang et al., 2020). 
However, this trend has multiple facets. Under the broad categories of journal-provided (or 
‘Gold’) and repository-provided (or ‘Green’) OA as suggested by Suber (2012), various 
subtypes have evolved (Taubert et al., 2019). Two important subtypes of journal-based OA 
(‘hybrid OA and ‘full OA’) were studied in a previous article by the authors, which aimed 
to explain the difference of the uptake of OA at German universities (Taubert et al., 2023). 
The article at hand provides a complementary perspective as it focuses on repository-pro-
vided OA and asks for possible determinants for differences in the uptake on the level of 
universities, applying the same methods and data. In this publication model, repositories 
act as a dissemination channel besides journals, and papers may be deposited before or 
after acceptance in a journal. Furthermore, the type of repository on which a document is 
deposited can differ. The two major types are subject repositories (SR), which address a 
certain discipline or scientific field, and institutional repositories (IR), which refer to the 
members of an institution as the intended user group.

On the level of research institutions, the transition towards OA is complex as many fac-
tors may be relevant for the volume of OA that is achieved. In this study, three different 
types of factors are investigated: first, there is evidence that repository-provided OA has 
been adapted by different disciplines to a different extent and at different points in time 
(Bosman & Kramer, 2018; Severin et al., 2020). Therefore, the OA-affinity of the disci-
plinary profiles of the institution is considered as one factor. Second, there is evidence at 
hand that the extent to which German universities provide OA-supporting infrastructures 
and services differ (Kindling et  al., 2021). Thus, the available infrastructural support on 
the level of institutions is included as a second type of factor. Third, repository-provided 
OA is not only achieved by actions of individual scientists that deposit their article (self-
archiving) but also depends on the university’s strategy that is applied for the aggregation 
of content from different sources (Poynder, 2016). The availability of such content depends 
at least to some extent on initiatives that influence the whole university landscape. In our 
attempt to explain repository-provided OA shares, the availability of OA content for aggre-
gation via project DEAL and subject repositories is incorporated as a third possible factor.

The article is organised as follows: in a first step, a brief overview about the develop-
ment of the repository landscape is given for both subject and institutional repositories 
(Sect. 2). Given that SR and IR evolved at different points in time and serve different pur-
poses, separate hypotheses are developed for each repository type (Sect. "Research ques-
tion and hypotheses"). The methods, the operationalisation of the different factors and the 
data collection is described in Sect. "Data and methods", followed by descriptive statistic 
and statistical tests of the hypotheses in Sect. "Quantitative results". The results of the anal-
ysis are contextualised with evidence drawn from 20 interviews with OA administrators 
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from German universities (Sect. "Evidence from the qualitative interviews"). The conclud-
ing section (Sect. "Discussion") summarises the most important results.

The development of the repository landscape

The repository landscape is older than the OA movement as first experiments with preprint 
servers date back as early as 1991 both for physics (Ginsparg, 1994, 2011) and mathemat-
ics (Jackson, 2002). Interestingly, the initiative for the creation of such SR emanated from 
initiatives of the community of scholars in the two fields. Similar activities can be found in 
the sharing of economic literature through the REPEC network. RePEc started in 1997 and 
offers free online access to published and unpublished works. PubMed Central, a full text 
repository for articles published in medical sciences journals, was founded a few years later 
in 2000 (Marshall, 1999; Roberts, 2001) but differs in the way in which content is acquired. 
While preprint servers are fed by members of the scientific community who aim to speed 
up dissemination of research for different reasons or gather feedback from colleagues (Tau-
bert, 2021), PubMed Central archives mainly already published articles in cooperation 
with a number of well-established life science journals. Therefore, the majority of arti-
cles are peer reviewed and not provided by authors but by journals. In more recent years, 
SR were populated in other hitherto unaffected disciplines by the Center for Open Science 
at the University of Maryland, which runs SocArXiv.1 With the COVID-19 health crisis, 
discipline-specific preprint servers have proliferated to disseminate research in fields where 
such a practice was not previously well established (Fraser et al., 2021). Examples include 
medRxiv2 for health sciences and medicine and bioRxiv3 for the biological sciences, both 
run by Cold Spring Harbor Laboratory.

The first institutional repositories were created in the mid-1990s and important steps 
were the development of the repository software OPUS (1997), EPrints (2000), and 
DSpace in 2002 (Lynch, 2003). From their very beginning, the aim of IRs was not as clear 
as for SR. Part of their proponents took SR as a role model and defined their function 
as providing free electronic access to publications that were published in traditional, toll 
access publications channels—journals in first place (Crow, 2002; Harnad, 2013). In doing 
so, they were understood as a reaction to the journal crisis and a means for the disruption 
of the journal system towards OA. A second approach defined the role of IR as a publica-
tion channel for the dissemination of all types of intellectual products from research and 
teaching (Lynch, 2003) that were usually excluded from the traditional publication chan-
nels. Such products include grey literature, technical reports, working papers, theses, dis-
sertations, video and audio recordings, research instruments and protocols as well as data-
sets and software (Kennison et al., 2013). However, both visions of IR have the common 
ground that faculty should get involved in the usage of the IR by the provision of content 
via self-archiving.

Regarding the development of the repository landscape, a number of studies show that 
a wave of IR was established in the middle of the first decade of the millennium in many 
countries (Pinfield et  al., 2014). In some countries, the development started earlier: in 
2005, Australia, Norway, the Netherlands, and Germany already showed large numbers of 

1 https:// osf. io/ prepr ints/ socar xiv (accessed August 15, 2023).
2 https:// www. medrx iv. org/ (accessed August 15, 2023).
3 https:// www. biorx iv. org/ (accessed August 15, 2023).

https://osf.io/preprints/socarxiv
https://www.medrxiv.org/
https://www.biorxiv.org/
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IR compared with the number of universities, leading to the assumption that a good pro-
vision of such services was already in place (van Westrienen & Lynch, 2005). A strong 
development towards a diversified institutional repository landscape was also observed in 
the same year for the US (Lynch & Lippincott, 2005). Since 2011, Pinfield et al., (2014) 
report a plateaued growth for the UK and the Netherlands, indicating a saturation, while 
the growth of Germany`s repository landscape tended to be slower and more sustained dur-
ing that time. After a critical discussion of the shortcomings of the respective OA evi-
dence systems (OpenDOAR and ROAR), Arlitsch and Grant (2018) estimate the number 
of repositories world-wide to be as large as 3,000–3,500 for 2018. Since then, the growth 
in numbers seems to continue. At the time of writing, OpenDOAR lists 5,995 repositories, 
of which a small minority of only 375 are SR while the large majority of 5,311 are IR.

Besides the sheer quantity of the repositories, some studies are interested in the role 
that IR and SR play in the communication system of science and we would like to mention 
four results here: first, there is some evidence of disciplinary differences in the adoption 
of repository-provided OA (Archambault et al., 2014; Björk et al., 2014; Kling & McKim, 
2000; Martín-Martín et al., 2018; Pölönen et al., 2020). Second, such differences can be 
found for SR but are also observed for IR (Pinfield et al., 2014). Third, whenever scientists 
are motivated internally to self-archive, SR are often preferred to IR (Spezi et al., 2013). 
In contrast, when self-archiving is mandated, IR are used more often for the deposition of 
articles. Fourth, scholars who are familiar with self-archiving in a SR do not necessarily 
self-archive on IR. “Instead, evidence reveals that when an article has been presented in 
one repository, the author(s) will be hesitant to make it repeatedly available in a second 
repository” (Xia, 2008, p. 494). In other words, the result suggests a rivalry between SR 
and IR for authors that self-archive their publications.

The last aspect we would like to mention refers to IR only: the review of the literature 
reveals that the aim of IR was not only controversial at the beginning but was also altered 
and redefined along the way of its development. This dynamic was in part driven by the 
development of web technology and the availability of data, and in part the result of chang-
ing priorities of university management. However, one important condition for the con-
tinual redefinition of aims are complaints about the low usage of IR for the deposition of 
content since their origins (Arlitsch & Grant, 2018; Nicholas et al., 2012; Novak & Day, 
2018; Westrienen & Lynch, 2005; Xia, 2008). The first and obvious reaction to low usage 
was to sustain the aim of IR to provide free access to electronic content (however defined) 
but to attribute the responsibility for the deposition in a new way. Even though self-archiv-
ing is still an option in many IR, the content was more and more uploaded by library staff 
on behalf of the scientists. In other words, self-archiving was increasingly replaced by 
‘mediated archiving’ (Xia, 2008). According to an interview study conducted in 2011, the 
majority of faculty from medical and life sciences as well as authors from social sciences 
and humanities report that someone else deposited their publication in an IR (Spezi et al., 
2013).

A second and more far reaching step in the direction of a re-definition of aims is under-
taken when IR-provided OA is linked to research evaluation. In the prominent case of the 
University of Liège, OA is mandated and the IR is used for the provision of data on which 
internal research evaluation (for tenure and grant proposals) is based (Rentier & Thirion, 
2011). In this case, the requirements of research evaluation are piggybacked on the origi-
nal aim of providing access to faculties’ intellectual work.4 The confutation of IR with 

4 The amalgamation of OA with research assessment also happens on the country-level. See as an example 
the UK research excellence framework as described in Ten Holter (2020).
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(Current) Research Information Systems as suggested by Dempsey (2014) and Plutchak 
and Moore (2017) points in the same direction. The collection, enrichment, and synchro-
nisation of metadata like the information about the organisational structure of the institu-
tion, ORCID identifiers for authors, Altmetrics, and citation information do not support 
free access to content in the first place but serve the need for monitoring, evaluation, and 
reporting of the university management (Novak & Day; Zervas et al., 2019). It is a matter 
of fact that such an aim does not necessarily need full texts but a collection of valid and 
well curated metadata to be fulfilled.

For the purpose of our study, we define the two repository-provided types SR OA and 
IR OA as follows: Subject repository OA (SR OA) identifies all types of scholarly out-
put for which a version is available on a repository that is used by a certain discipline 
or field (e.g. arXiv, RePEc, PubMed Central, medRxiv, bioRxiv, and SocArXiv). Such 
versions may be preprints (i.e. a version of a publicationthat has been made available 
before acceptance) or postprints (i.e. a version of a publicationthat has been made avail-
able after acceptance in a journal).
Institutional repository OA (IR OA) identifies all types of scholarly output for which a 
version is available on a repository run by a university or a research organisation. Again, 
such versions can include pre- as well as postprints.

For reasons of practicality (see Sect. "Data and methods" ‘Data and Methods’), the anal-
ysis is restricted to the publication type ‘article’.

Research question and hypotheses

Previous research has pointed to large differences regarding the uptake of OA on the level 
of institutions (Hobert et al., 2021; Huang et al., 2020; Robinson-Garcia et al., 2020). Com-
plementary to a paper that focuses on journal-based OA (Taubert et al., 2022), this article 
aims to answer the question of what factors determine repository-provided OA shares (SR 
OA and IR OA) of German universities. The uptake of OA can be influenced by a num-
ber of factors. These may include the disciplinary profile of the universities,5 OA infra-
structures and services that are intended to support OA, OA policies on the local level, the 
amount of third-party funding and OA mandates that require OA to publications of funded 
projects or, the participation in large competitive funding programs like the German uni-
versities’ Excellence Initiative, in which previous research output has to be documented.6 
The selection of the factors considered in the analysis was driven by the availability of 
data. Given that the German university landscape consists of 104 universities at the time of 
data collection, it was critical to collect data with nearly complete coverage of the univer-
sity landscape in order to keep the number of cases high enough to perform the regression 
analyses. In the end, three factors are considered in the models: these are the disciplinary 
profile of the universities, their local infrastructures and services and transformative agree-
ments. Disciplinary profile: The first type of factor that may determine the OA profile of 
a university is its disciplinary profile or, in other words, the specific mixture of scholarly 

5 Kling & McKim, 2000; Björk et al., 2014; Archambault et al., 2014; Martín-Martín et al., 2018; Pölönen 
et al., 2020.
6 This may happen via institutional repositories or current research information systems (CRIS).
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outputs in different disciplines, specialties and fields. It is generally known that disciplines 
share specific publication cultures, communicate via a set of field-specific publication 
media that are subject to generalised quality attributions of the respective scientific com-
munity on which a reputation pyramid of the publication media is based, as well as convic-
tions about standards that publishable research has to meet together with mechanisms that 
apply such criteria to select contributions for publication (e.g., peer review). Another com-
ponent are field-specific routines or practices on how to deal with scientific information 
that is made available via different channels. Publication cultures also comprise attitudes 
towards different OA-types resulting in differences regarding the OA-affinity (Dalton et al., 
2020; Zhu, 2017) also with respect to repository-provided OA (Björk et al., 2014; Kling & 
McKim, 2000; Pinfield et al., 2014; Pölönen et al., 2020).

Local OA infrastructures and services a second type of factor that may be relevant for 
the uptake of OA are infrastructures that are accompanied by services and staff and pro-
vided locally by universities. The rationale behind such infrastructure is to offer means to 
publish research OA and to reduce the related efforts for scientists. With regard to reposi-
tory-provided OA, local infrastructures and services include IR for depositing (and aggre-
gating) research. Moreover, some universities introduced positions like OA officers that 
should support scientists, OA websites that inform about the topic as well as OA events 
and training activities that aim to raise the attention and to teach the necessary compe-
tencies. With respect to rules and regulations that support OA, the German situation is 
special: given that freedom of science is guaranteed by the German constitution (Art. 5 III 
Grundgesetz), and given that the publication of research is protected by this right, there 
are no mechanisms of strong top-down regulations on the level of universities like, for 
example, mandates that enforce repository-provided OA.7 However, a number of univer-
sities have given themselves an OA policy, which expresses the university leaders’ sup-
port and ‘encourages’ scientists of the institution to make their publications freely available 
online. For the German university landscape, mapping instruments (Kindling et al., 2021)8 
show that there are remarkable differences of OA infrastructures and services at different 
locations.

Transformative agreements in recent years, transformative agreements have been intro-
duced, and the probably most impactful contracts are those that were negotiated between 
large publishing houses and project DEAL.9 Given that they operate on an ‘all-in-principle’ 
of nearly all public research institutions to date, the contracts can be regarded as a central 
coordination mechanism that affects the entire German research system. Such instruments 
are in the first place means to turn publications at the publishers’ venue into OA (Haucap 
et al., 2021) as they make all publications from a member institution in the portfolio of a 
publisher freely available online while offering access to the whole content of a defined 
set of journals from a publisher to member institutions. Such contracts create a large stock 
of publications that are OA and hence can also be used for the aggregation of content in 

7 The only mandate in the German university landscape that requires the archiving of full texts of publi-
cations on a repository was adopted by the University of Konstanz in 2015. The question whether or not 
the mandate violates the freedom of science guaranteed by the German constitution is subject of a lawsuit 
(Hartmann, 2017). However, the situation of non-university research institutions differs. For instance, the 
Helmholtz Association (https:// www. helmh oltz. de/ en/, January 3, 2024) has adopted an OA policy in 2016 
that requires OA to publications of their researchers (https:// roarm ap. eprin ts. org/ 158/, January 3, 2024).
8 https:// open- access. netwo rk/ en/ servi ces/ oaatl as (accessed August 15, 2023).
9 https:// www. proje kt- deal. de/ about- deal/ (accessed August 15, 2023).

https://www.helmholtz.de/en/
https://roarmap.eprints.org/158/
https://open-access.network/en/services/oaatlas
https://www.projekt-deal.de/about-deal/
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repositories (Taubert et  al., 2023). Therefore, transformative agreements may also affect 
the OA share of a university that is available via repositories.

Subject repository OA

After having explained the three factors in more detail, we formulate the following hypoth-
eses regarding their influence on the subject repository OA share of universities.

SR‑1: Hypothesis on the influence of the disciplinary profile10

H1: Universities with a disciplinary profile that shows a strong affinity towards SR 
OA have a larger SR OA share than universities with a weaker disciplinary affinity 
towards SR OA.
H0: Universities with a disciplinary profile that shows a strong affinity towards SR 
OA have a smaller (or equal) SR OA share than universities with a weaker discipli-
nary affinity towards SR OA.

SR‑2: Hypothesis of the impact of local infrastructures and services11

H1: Universities with extensive OA infrastructures and services have a larger SR OA 
share than universities with less elaborated infrastructures and services.
H0: Universities with extensive OA infrastructures and services have a smaller (or 
equal) SR OA share than universities with less elaborated infrastructures and ser-
vices.

OA officer, websites with OA (rights) information and/or OA training activities

SR‑3: Hypothesis on the impact of transformative agreements12

H1: The larger the share of the publication output covered by transformative agree-
ments, the smaller is the SR OA share of German universities.
H0: The larger the share of the publication output covered by transformative agree-
ments, the larger (or equal) is the SR OA share of German universities.

Institutional repository OA

The following six hypotheses are inspired by the overriding assumption that the IR OA 
share is predominantly determined by organisational factors and, in particular, infrastruc-
tural support.

10 The hypothesis is supported by studies that report differences in the uptake of subject repositories in 
different disciplines and fields (Archambault et al., 2014; Björk et al., 2014; Kling & McKim, 2000; Mar-
tín-Martín et al., 2018; Pölönen et al., 2020).
11 Local infrastructures and services bring together a number of different components, including OA pol-
icies and mandates, and the existence of OA officers, websites with OA (rights) information and/or OA 
training activities. In the statistical model, the variables that are summarised in this hypothesis are tested 
individually. For the relevance of OA policies and mandates, see Picarra & Swan (2015); Lovett et  al. 
(2017); and Herrmannova et al. (2019).
12 Such ‘avoidance of double work’-hypothesis is inspired by Xia (2008).
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IR‑1: Hypothesis on the influence of the disciplinary profile13

H1: Universities with a disciplinary profile that shows a strong affinity towards IR 
OA have a larger IR OA share than universities with a weaker disciplinary affinity 
towards IR OA.
H0: Universities with a disciplinary profile that shows a strong affinity towards IR 
OA have a smaller (or equal) IR OA share than universities with a weaker discipli-
nary affinity towards IR OA.

IR‑2: Hypothesis on the impact of local infrastructures and services14

H1: Universities with extensive OA infrastructures and services have a larger IR OA 
share than universities with less elaborated infrastructures and services.
H0: Universities with extensive OA infrastructures and services have a smaller (or 
equal) IR OA share than universities with less elaborated infrastructures and ser-
vices.

IR‑3: Hypothesis on the aggregation of OA publications covered by transformative 
agreements15

H1: The larger the share of the publication output of a university covered by trans-
formative agreements, the larger is the IR OA share (as university libraries find more 
OA publications from transformative agreements that can be aggregated in their IR).
H0: The larger the share of the publication output of a university covered by trans-
formative agreements, the smaller (or equal) is the IR OA share.

Data and methods16

Both, the first part of the study on journal-based OA (Taubert et al., 2023) and the article at 
hand on repository-based OA derive from the same project and are based on the same data 
and methods. Therefore, there is a thematical overlap between the two papers. The analy-
sis is grounded on three types of empirical data: bibliometric data of the publications of 
German universities including evidence of OA, structural data of German universities and 

13 The hypothesis is inspired by evidence of disciplinary differences in the usage of IR OA (Spezi et al. 
2012; Pinfield et al., 2014).
14 Analogous to the hypothesis for subject repository OA, ‘local infrastructures and services’ bring together 
a number of different components, including OA policies and mandates, and the existence of institutional 
repositories, OA officer, websites with OA (rights) information and/or OA training activities. In the statisti-
cal model, the variables that are summarised in this hypothesis are tested individually. Following Giesecke 
(2011, p. 531), a positive effect of the existence of institutional repositories on the IR OA share would sup-
port the ‘If you build it, they will come’-hypothesis. For the relevance of OA policies and mandates as pos-
sible determining factors of (institutional) OA shares, see Picarra & Swan (2015); Lovett et al. (2017); and 
Herrmannova et al. (2019)
15 For the two aggregation hypotheses (IR-5 and IR-6), see the examples in Poynder (2016) and Tsay et al. 
(2017).
16 This section provides a brief description of the methods and data of this study. For a more detailed pres-
entation of the methods, see Taubert et al., 2023.
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information about OA infrastructures that are provided by them, as well as interviews with 
20 OA representatives and officers from German universities.

Regarding the first type of data, the publication output of German universities is deter-
mined by the Web of Science, including evidence OA from different sources.17

Given that both IR OA and SR OA can be achieved via self-archiving and given that 
all authors of a publication can in principle perform such activity, the publication out-
put of a university was defined as publications with at least one author with an address 
from the particular German university. The analysis covers all publications from the years 
2010–2020 with at least one author affiliated to a German university. An article was clas-
sified as repository-based OA if Unpaywall’s field ‘host type’ reported that a version of 
the article was in a repository. Given that Unpaywall does not further distinguish between 
different types of repositories, domains from repository full text links were extracted from 
Unpaywall and matched with the Directory of Open Access Repositories (OpenDOAR), 
a comprehensive registry of repositories supporting the OAI standard. Using the Open-
DOAR repository classification, we distinguished between institutional, discipline-based, 
and other types of repositories. If a domain was not listed in OpenDOAR, repository full-
texts were classified as “other”. For the further analysis, only articles in IR and SR were 
considered. For the disciplinary profile of German universities, a highly aggregated factor 
was calculated. For each of the 255 WoS subject categories, subject category-specific OA 
shares were computed based on all publications with an author from a German research 
institution. Based on the number of publications of a university in each of the subject cat-
egories and the OA shares of the categories, a disciplinary influence factor was generated 
for all universities and for both SR OA ( XSR

1
 ) and IR OA ( XIR

1
 ), namely

where
X
SR

1
(i) SR OA disciplinary influence factor for university i ∈ I the set of all included 

universities,
X
IR

1
(i) IR OA disciplinary influence factor for university i ∈ I,

N
i,s Number of publications of university i ∈ I in WoS subject category s ∈ S the set of 

all WoS subject categories,
T
i
 Total number of publications of university i ∈ I,

P
SR

s
 SR OA share of WoS subject category s ∈ S , and

P
IR

s
 IR OA share of WoS subject category s ∈ S.

The disciplinary influence factor considers publications in all WoS subject categories 
regardless of whether they show strong, average or weak SR/IR OA adoption. It can be 
understood as an expectancy value of a university SR/IR share in knowledge of the compo-
sition of the disciplinary profile.

Given that regression analyses were performed for three different periods (2010–2020, 
2017–2018 and 2020), disciplinary influence factors were calculated for each period.

X
SR

1
(i) =

1

T
i

∑

s∈S

(

N
i,s ∗ P

SR

s

)

, andXIR

1
(i) =

1

T
i

∑

s∈S

(

N
i,s ∗ P

IR

s

)

17 The method for the matching of OA evidence is explicated in Hobert et al. (2021). The code is docu-
mented in https:// doi. org/ 10. 5281/ zenodo. 38929 51 (accessed August 15, 2023).

https://doi.org/10.5281/zenodo.3892951
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For local infrastructures and services, a structured data collection was created18 by har-
vesting the GEPRI database,19 ROARmap,20 Bundesländeratlas Open Access (Kindling 
et al., 2021). Moreover, we performed a manual web search. In our model, the data act as 
reposed variables X2 to X8 (see Table 1).

Transformative agreements were considered as a third factor. Its operationalisation is 
based on available data about the agreements between project DEAL, on the one hand, 
and Wiley and SpringerNature, on the other. Both contracts operate on an all-in principle 
and were signed by German universities. However, the number of publications covered by 
the two contracts differs and varies from university to university. In the analysis, the influ-
ence of the DEAL contracts are considered for the year 2020 as this is the only year for 
which the transformative agreements have been effective throughout the year and for which 
data are available.21 For operationalisation, the share of the publication output covered by 
DEAL contracts were determined for each university as

where
X
D

9
(i) Share of OA publications covered by DEAL contracts for university i ∈ I , the set 

of all included universities,
D

i
 Number of OA publications covered by DEAL contracts for university i ∈ I,

T
i
 Total number of publications of university i ∈ I.

Table  1 provides an overview of the explanatory variables that are considered in the 
regression analyses.

For the purpose of putting the explanatory models into a broader context and to gain 
more insights on how the three factors interact with the uptake of OA on the local level, 
we conducted 20 expert interviews with OA officers from different German universities. 
The selection of the interview partners followed the selection scheme of maximum varia-
tion (Collins et al., 2006, p. 84) and included interviewees from small and large universi-
ties, universities with strong and weak adaption of OA and with different disciplinary foci. 
All interviews took place between February and June 2021 and, with respect to the topics, 
covered all factors that were included in the regression models. The duration of the inter-
views ranged from 47 up to 119 min. For the preparation of the analysis, all interviews 
were transcribed by a transcription service and analysed with content analysis (Mayring, 
2015). For this purpose, we used MAXQDA data analysis software and developed a code 
tree with 166 different codes. All interview transcripts were fully coded, resulting in 3,118 
paragraphs that were assigned to the codes.

X
D

9
(i) =

D(i)

TP(i)

18 The data collection with detailed documentation has since been published for re-use (https:// pub. uni- 
biele feld. de/ record/ 29656 23, accessed August 15, 2023).
19 Source: GEPRIS database (DFG, https:// gepris. dfg. de/ gepris/ OCTOP US, accessed August 15, 2023).
20 Source: ROARmap (https:// roarm ap. eprin ts. org/ ,(acces sed August 15, 2023).
21 Source: DEAL operations (https:// deal- opera tions. de/ aktue lles/ publi katio nen- in- 2020, accessed August 
15, 2023).

https://pub.uni-bielefeld.de/record/2965623
https://pub.uni-bielefeld.de/record/2965623
https://gepris.dfg.de/gepris/OCTOPUS
https://roarmap.eprints.org/,(accessed
https://deal-operations.de/aktuelles/publikationen-in-2020


Scientometrics 

1 3

Quantitative results

Descriptive statistics

Given that the findings reported in this section are also part of the first analysis (Taubert 
et al., 2023), a condensed overview will be given. To begin with, descriptive statistics are 
reported for categorical (Table 2) and metrical (Table 3) independent variables, followed 
by publication-based information (Table 4). Please note that the characteristics and avail-
ability of information differ. Information about infrastructures at German universities were 
collected at a certain point and will be subject to change over time. The same holds for 
repository-based OA shares of German universities and disciplinary influence scores as 
publications may be deposited on a repository retrospectively (or removed from them). 
Information about the DEAL contracts is available for the year 2020 only.

Table 3 provides descriptive statistics for the duration (in months), in which OA poli-
cies are effective. In the first line, universities without OA policies are included (0 months 
of effectiveness of OA policies), while the second line is limited to universities with OA 
policy only.

In Table 4, the descriptive statistics are presented for the publication-based variables. 
For all of the three periods, the table includes SR and IR OA shares, SR and IR OA dis-
ciplinary influence factors and total numbers of publications. Due to availability of data, a 
DEAL influence factor is calculated for 2020 only. To avoid distortions due to small num-
bers of publications, all indicators are calculated for universities that exceed the threshold 
value of 50 publications in the respective period. The results in the table show that all OA 
shares have increased for more recent years and for both repository-based OA types. The 
growth of the share for both types happens roughly at the same scale, while the standard 
deviation is larger in the case of SR OA when compared with IR OA.

Regression models

In this section, we present the results of the regression models. Multiple linear regression 
analysis is a popular statistical method that can be used to text hypotheses about relations 
of data. Thereby, the variation of the output variable, named dependent variable, shall be 
explained by one or more input variables, named independent variables, which are assumed 
to have effects on the dependent variable. In our analysis, we performed separate regres-
sion models for the three periods and two dependent variables each—the SR and IR OA 
share of German universities. Given that collinearity of independent variables is a problem 
in regression analysis, variance inflation factors (VIF) were calculated in order to detect it. 
Again, VIF were computed for all three periods and for both OA types.

The values in Table  5 show that there is some explanatory power between the inde-
pendent variables, but they all are well below the critical value of 5 that is considered as a 
threshold value above which the model should be adjusted, e.g. by excluding or modifying 
certain independent variables. As a consequence, all considered variables are included in 
the regression analysis (Tables 6, 7).

A first look at the results of the regression analyses reveals that the uptakes of the two 
types of repository-based OA follow different patterns. To begin with subject repository 
OA, the only factor that is significant and that has strong explanatory power for each of 
the three periods is the disciplinary influence factor. According to Adj.  R2 for the period 
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2010–2020, it explains 93.2% of the variance of the subject repository OA share of Ger-
man universities, and for more recent periods the share is on a similar level (91.6% for 
2017–2018 and 92.4% in 2020). For SR-1 (“Universities with a disciplinary profile that 
shows a strong affinity towards SR OA have a larger SR OA share than universities 
with a weaker disciplinary affinity towards SR OA”), the null-hypothesis is therefore 
rejected, meaning that the disciplinary profile of a university has a strong influence on 
the SR OA share. Regarding the variables that operationalise local infrastructures and 
services, none of them turned out to be significantly different from zero. This holds for 
OA policies, as well as the existence ofOA officers, websites with OA (rights) informa-
tion and/or training activities. In other words, the existence of local infrastructures and 

Table 1  Variables in the 
regression models

Variable description Label

Estimated SR OA share / IR OA share based on the compo-
sition of subjects

X
SR

1
/XIR

1

Existence of an Institutional repository X
2

Existence of an OA officer X
3

Existence of a webpage with OA information X
4

Existence of a webpage with information about OA activities X
5

Existence of a webpage with OA rights information X
6

Existence of an OA policy X
7

Months of OA policy adoption X
8

Share of journal articles covered by DEAL contracts X
D

9

Subject/Institutional repository OA share Y
SR/YIR

Table 2  Descriptive statistics for categorical independent variables

Variable True True (%) False False (%)

X
2
(IR) 78 75.0 26 25,0

X
3
(OA officer) 77 74.0 27 26.0

X
4
(Webpage with OA information) 87 83.7 17 16.4

X
5
(OA activities) 37 35.6 67 64.4

X
6
(OA rights information) 51 49.0 53 51.0

X
7
(OA policy) 67 64.4 37 35.6

Table 3  Descriptive statistics for 
metrical independent variables

Variable Observations Mean Std. Dev Min Max

X
8
(Months of policy 
adoption, all 
universities)

104 48.77 53.02 0 179

X
8
(Months of policy 
adoption, universi-
ties with OA 
policy)

67 75.70 48.14 0 179
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services does not affect the subject repository OA share. The influence of transforma-
tive agreements could only be tested for the period 2020. SR-3 “The larger the share of 
the publication output covered by transformative agreements, the smaller is the subject 
repository OA share of German universities”) suggests a possible de-incentivising effect 
for the deposition of articles on subject repositories which may result from the fact that 
such publications are already OA in the publisher version. Given that the coefficient 
of the DEAL influence factor is not significantly different from 0, the null-hypothesis 
cannot be rejected, casting doubt on the relevance of such an effect. To summarise, the 

Table 4  Publication-based indicators (independent and dependent variables)

*Universities with a publication output > 50 in 2010–2020
**Universities with a publication output > 50 in 2017–2018
***0Universities with a publication output > 50 in 2020

Variable Observations Mean Std. Dev Min Max

Period 2010–2020
Total Publications* 100 12,678 14,033 72 59,115
Y
SR , SR OA share* 100 23.75 10.41 1.19 43.08

Y
IR , IR OA share* 100 18.56 8.00 5.51 59.77

X
SR

1
 , SR OA disciplinary influence factor* 100 23.38 6.63 7.28 38.38

X
IR

1
 , IR OA disciplinary influence factor * 100 18.60 1.92 14.45 24.03

Period 2017–2018
Total Publications** 88 2,848 2,809 52 11,553
Y
SR , SR OA share** 88 28.09 10.67 0 45.29

Y
IR , IR OA share** 88 23.45 8.42 8.07 59.33

X
SR

1
 , SR OA disciplinary influence factor ** 88 27.02 6.98 8.06 40.41

X
IR

1
 , IR OA disciplinary influence factor ** 88 23.68 2.33 18.79 29.86

Period 2020
Total Publications*** 84 1,694 1,590 56 6,511
Y
SR , SR OA share*** 84 35.92 11.13 6.35 52.11

Y
IR , IR, OA share*** 84 25.86 10.05 10.40 62.05

X
SR

1
 , SR OA disciplinary influence factor*** 84 33.39 7.58 12.12 45.32

X
IR

1
 , IR OA disciplinary influence factor*** 84 24.19 1.90 19.94 28.35

Table 5  Variance inflation factors

X
SR

1
X
IR

1
X
2

X
3

X
4

X
5

X
6

X
7

X
8 X

D

9
Y
SR

Subject Repository OA
2010–2020 1.25 – 1.43 1.83 2.39 1.26 1.44 2.66 2.19 – –
2017–2018 1.25 – 1.61 1.58 2.37 1.20 1.29 2.41 1.99 – –
2020 – 1.64 1.62 2.08 1.21 1.32 2.29 1.96 1.62 –
Institutional Repository OA
2010–2020 – 1.77 1.56 1.83 2.39 1.28 1.556 2.74 2.24 – 1.71
2017–2018 – 2.26 1.72 1.56 2.37 1.21 1.36 2.50 2.05 – 2.18
2020 – 1.49 1.75 1.62 2.02 1.21 1.35 2.28 1.98 1.60 1.53
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regression models provide evidence that differences in the SR OA share of German uni-
versities result from the composition of the disciplinary profile with their specific OA 
affinity, but there is no evidence for an influence of any of the other variables that are 
considered here.

Compared with SR OA, the regression models for IR OA are somewhat more heterogene-
ous and a bit more difficult to interpret: for all of the three periods, the disciplinary influence 
factor is again the independent variable with the strongest explanatory power and it is also 
highly significant. As a result, the null-hypothesis of IR-1 (“Universities with a disciplinary 
profile that shows a strong affinity towards IR OA have a smaller (or equal) IR OA share than 
universities with a weaker disciplinary affinity towards IR OA”) is rejected, implying a strong 
influence of the disciplinary profile. However, two additional aspects are worth noticing. First, 
the variance explained by the disciplinary influence factor is considerably lower for IR OA 
(reg. 9, 11, 13) than for SR OA (reg. 2, 4, 6). Second, the explained variance is large for the 
period 2010–2020 (adj.  R2: 0.412) and 2017–2018 (adj.  R2: 0.489) and is strongly shrinking in 
2020 (adj.  R2: 0.131). These results point to a decreasing relevance of the disciplinary profile 
as an explanation of the IR OA share for the last year that is considered in the analysis.

With respect to IR-2 (“Universities with extensive OA infrastructures and services have a 
larger IR OA share than universities with less elaborated infrastructures and services”), the 
results for the different variables have to be interpreted individually. First, the regression coef-
ficients for variable X2 (existence of an institutional repository) do not differ from 0 signifi-
cantly. This result indicates that the existence of an institutional repository increases the IR 
OA share. This finding is in line with the assumption of Giesecke (2011) that the mere exist-
ence of an IR is not sufficient to provoke self-archiving. Regarding OA policies, the regression 
coefficients for X7 and X8 are not significantly different from 0 in regressions no. 7, 10 and 
12, indicating that universities with an OA policy do not have larger IR OA shares than uni-
versities without such OA supporting instruments. The same holds for the variables existence 
of an OA officer, websites with OA (rights) information and/or OA training activities. In all 
periods analysed here, the corresponding variables  X4 to  X8 turned out not to be significantly 
different from 0. Regarding the hypotheses on the effects of aggregating activities at libraries 
(IR-4 “The larger the share of the publication output of a university covered by transformative 
agreements, the larger is the IR OA share”) the null-hypotheses cannot be rejected for any of 
the periods, thus indicating that this factor does not play a role. The SR OA share as a possible 
resource for the aggregation of content in institutional repositories turns out to be significant 
but only for the period 2010–2020. Here, the coefficient of the SR OA share Y

S
 is significantly 

different from 0 on a 0.01-level adding 7.0% explained variance to the model. With tolera-
ble probability of error, a higher availability of publications on subject repositories seems to 
increase the IR OA share in the period 2010–2020.

Evidence from the qualitative interviews

In this step, the results of the regression analyses are discussed in the context of findings 
in the literature as well as results of interviews with 20 OA administrators from German 
universities that were conducted within this study.



Scientometrics 

1 3

Subject repositories

To begin with subject repository OA, the results show that the disciplinary profile is the 
most determining factor for the understanding of differences in this OA type. In other 
words, the adoption of SR OA happens in the first place within certain disciplines and 
specialties, and the SR OA share of an institution reflects the disciplinary profile and its 
composition with fields that have more or less affinity towards SR OA. This finding is in 
line with the observations of the large majority of the interviewees that report large differ-
ences between different disciplines in the extent to which self-archiving on SR takes place. 
One example is interviewee I-05 who describes the situation of such differences between 
disciplines as follows:

Given that it has developed in principle in high energy physics, actually since the 
internet came into existence and has spread a little in neighbouring disciplines, takes 
all physics and mathematics on top. You can see that they were used to doing such 
things. And it is the same with economics. There have always been discussion papers 
that circulated, where preprints were established and this has been transferred into 
the electronic world. In other cases, such predecessors are missing to some extent. 
(I-05, pos. 53)22

Other interviewees also point to long-standing traditions in the publication culture of 
certain fields with stable patterns of exchange of preprints and working papers.23 Mecha-
nisms stabilising such type of exchange that were addressed in the interviews are the com-
bination of a better findability and accessibility for scientists in the role of the reader24 and 
better visibility of their own research and a means to increase reputation for scientists in 
the role of the author.25 Such complementary patterns in the use of preprint servers are 
involved in some (Taubert, 2021) but not in all disciplines, as studies on the usage of SR 
show (Björk et al., 2014; Kling & McKim, 2000; Pinfield et al., 2014). An additional argu-
ment put forward by two interviewees that may help to explain disciplinary differences in 
the adoption of SR OA is that the deposition of preprints on SR is also a means for speed-
ing up the circulation of new findings (I-07, pos.9, I–15, pos. 71). However, speed of circu-
lation may not be of similar relevance in all disciplines and fields.

With respect to SR, one interesting aspect is that a number of interviewees26 report that 
they do not know much about the self-archiving on SR of scientists from their institution 
and often do not regard themselves as being competent to answer the questions on SR. The 
reason for this becomes visible in the following quotation from the interview with I-16:

I don’t know much about it. By coincidence I notice that some papers that are funded 
by our publication fund have been self-archived by natural scientists on arXiv. This 
is what I notice sporadically. Well, regarding the social sciences and humanities, I do 
not notice anything because we do not have a working bibliography for our university 

22 The interviews were conducted in German. All quotations of the interviews are translations by the 
authors.
23 I-04, pos. 22; I-05, pos. 51; I-07, pos. 7, I-12, pos. 37, I-02, pos. 70-72, I-13, pos. 25; pos. 27, I-14, pos. 
27, I-19, pos. 14.
24 I-07, pos.9.
25 I-01, pos. 53; I-08, pos. 42; I-19, pos. 60, pos. 66; I-20, pos. 33, pos. 117.
26 I-04, pos. 38, I-09, pos. 49; I-11, pos. 29, I-12, pos. 99, I-15, pos. 71, I-16. Pos. 43 I-17, pos. 51, I-20, 
pos. 33.
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and because they rarely use our publication fund. Therefore, I cannot say much about 
it. (I–16, pos. 43)

OA administrators are often not aware of the self-archiving activities from scientists of 
their university as they are responsible for a certain set of OA services like the provision 
of a publication fund or the operations of a publication platform or an IR. A number of 
interviews suggest that the responsibilities of OA administrators are not directed towards 
the increase of OA based on SR in the first place and that they only get in contact with this 
OA type when native OA services of the university—like publication funds in the quota-
tion above—are involved. This orientation towards own services may explain in part why 
the variables that operationalise local infrastructures and services do not play a role for the 
explanation of the differences of the SR OA share, as they do not focus on this OA type at 
many universities.

Institutional repository OA

Compared with SR, the results of the regression models for IR are less outstanding, but a 
solid share of the variance of the IR OA share is explained for the two periods 2010–2020 
and 2017–2018 by the disciplinary influence factor. In 2020, there is a remarkable decrease 
down to 13.1% of explained variance. Again, the variable of local infrastructures and ser-
vices do not add explained variance to the model while the ‘SR OA share’ adds 7.0% of 
explained variance for the period 2010–2020 only. These results provoke two questions: 
first, what are the reasons for the substantial decrease of the explanatory power of the 
regression model in the most recent year? Second, why is the explanatory power of the 
variables of local infrastructures and services that low?

Regarding the first question, the results of the regression analysis for 2020 suggest that 
the main factors for this period are not included in the model and that a change happened 
between the period 2017–2018 and 2020. Fortunately, the interviews provide some evi-
dence of a factor that became relevant in recent years. To understand this change, it is key 
to note that the diagnosis of a low usage that has accompanied IR for more than 15 years 
(Arlitsch & Grant, 2018; Nicholas et al., 2012; Novak & Day, 2018; Westrienen & Lynch, 
2005; Xia, 2008) is also reflected in the interviews of this study. No less than 13 interview-
ees27 state phrases like the amount of self-archiving is ‘very little’ (I-04, pos. 30), ‘very, 
very, very low’ (I-20, pos. 25), or ‘could definitely be more’ (I-15, pos. 49), and that the 
activities of the scientists on IR are below their expectations. Two responses to low usage 
can be found in the interviews. One is to provide ‘value-added services’ to incentivise self-
archiving. Examples are the possibility to create personal or project-specific publication 
lists for different purposes28 or the integration of the Open Researcher and Contributor ID 
(ORCID) and metadata exchange with this service. The other one consists of a large diver-
sity of activities of libraries that aim to collect or aggregate publications of researchers 
from their institution in the IR that can be summarised under the term ‘mediated archiving’ 
(Xia, 2008). Such activities often happen autonomously by the operators of the IR without 
any consent of the authors being necessary. In 1429 of the 20 interviews, such activities 

27 I-02, pos. 30, pos. 62; I-06, pos. 87; I-07, pos. 21; I-09: pos. 39; I-10, pos. 69; I-11, pos. 25; I-13, pos. 
19; I-14, pos. 33; I-15, pos. 49; I-16, pos. 37; I-18, pos. 31; I-20, pos. 25; I-21, pos. 56.
28 I-07, pos. 19; I-13, pos. 25.
29 I-01, pos. 45; I-02; pos. 52; pos. 62; I-04, pos.32; I-05, pos. 45; I-06, pos. 93; I-10; pos. 69; I-11. 25; 
I-12, pos. 31; I-13, pos. 5; I-14, pos. 33; I-15, pos. 49; I-16, pos. 33; I-17; pos. 43; I-21, pos. 47.
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were characterised as a strategy besides self-archiving to fill repositories with content. 
Sources for full texts to be deposited by libraries in IR are diverse and can be assigned to 
two types: on the one hand, there are non-OA sources. In these cases, archiving on IR is a 
means to make a publication OA. Examples are the project DeepGreen with its original aim 
to operate as a data hub that automatically collects full texts and metadata of publications 
from publishers for which secondary publication is permitted by, for example, national 
licences to operators of IR for automatic depositing (Boltze et al., 2022). According to the 
project website,30 German universities used this service at the time of writing, and it is also 
mentioned as a source of content for IR in a number of interviews.31 Universities also use 
their subscription licences that include self-archiving rights for the institutions’ authors to 
deposit their publications on the IR. On the other hand, the interviewees mention a number 
of sources for aggregation where the content is already OA. These include SR,32 publica-
tions in full OA journals paid by the university’s publication fund,33 publications in jour-
nals of OA publishers,34 as well as publications made OA by transformative agreements.35 
The use of such data sources can be understood as a remarkable shift of the original aim 
of IR to increase OA to the universities’ intellectual output. One interviewee describes this 
development as follows:

Well what we do is, we put everything on [Name of IR, anonymized] what is funded 
via our publication fund or via DEAL or via other transformative agreements. But 
this is redundant because these are primary Gold OA publications. They can also be 
found on [Name of IR, anonymized] and we can say ‘Look at all the nice things we 
have funded’. But it is a type of secondary publishing or archiving but not in a way 
that something becomes accessible that was formerly behind a paywall. (I–16, pos. 
33)

In this context of use, the deposition of content that is already OA on IR can be under-
stood at best as a strategy of archiving that guarantees OA articles to stay OA in a publish-
ing environment which bears the risk that certain journals may vanish (Laakso et al., 2021) 
or as an attempt to create legitimation for a repository that is rarely used by researchers. 
The re-definition of the role of IR, however, does not stop here and reaches beyond the dep-
osition of full texts. A number of interviewees36 report that IR are used for the aggregation 
of metadata. In this context, the designated use of IR has shifted from an infrastructure that 
aims to support the supply of information within the scientific community to the informa-
tion requirements of the universities’ management.

Coming back to the first question about the decreasing explanatory power of the regres-
sion models for more recent years, evidence from the interviews support the assumption 
that important factors are not considered in the models. These may include the myriad 
ways in which university libraries collect and aggregate content from manifold sources in 
their IR. Many of these sources originated and became usable during the last few years, 

30 https:// info. oa- deepg reen. de/ unter stuet zer/ (accessed August 15, 2023).
31 I-05, pos. 41; I-07, pos. 21; I-15, pos. 49; I-16, pos. 33; I-14, pos. 33.
32 I-01, pos. 53; I-05, pos. 55. See also Poynder (2016) and Tsay et al. (2017) for other examples.
33 I-05, pos. 39; I-06, pos. 93; I-11, pos. 25; I-15, pos. 49; I-14, pos. 33; I-16, pos. 33.
34 I-10, pos. 82.
35 In the German context most prominently (but not only) the contracts of project DEAL (mentioned in 
Interviews I-05, pos. 41, I-07, pos. 21; I-15, pos. 49; I-16, pos. 33; I-14, pos. 33).
36 I-01, pos. 45; I-02, pos. 54; I-05, pos. 45; I-07, pos. 19, pos. 23; I-11, pos. 27; I-13; pos. 19.

https://info.oa-deepgreen.de/unterstuetzer/


 Scientometrics

1 3

such as DeepGreen, which disseminated its service from 2018 onwards, the transformative 
agreements with project DEAL, which became effective from 202037 onwards, or also the 
publication funds that were created during the last years at many universities.

Discussion

Complementary to a previous publication on journal-based OA, this article aims to investi-
gate the determinants of repository-provided OA. To the best of our knowledge, our analy-
sis is the first that moves from a bibliometric description of the uptake of OA (Hobert 
et al., 2021; Huang et al., 2020; Robinson-Garcia et al., 2020) towards an explanation by 
considering multiple factors. However, and like any other empirical studies, our analysis 
has a number of limitations and we will discuss the three most important ones. A first 
limitation refers to the factors that were included in the regression models. Even though the 
disciplinary profile of universities turned out to be a relevant factor for both types of repos-
itory-provided OA and for all periods, the unexplained variance of the dependent variables 
suggests that there are other determinants that were not considered in our analysis. This 
in particular holds for the IR OA share in more recent years. Aside from the aggregation 
activities of providers of IR that were already discussed, the local usage or integration of 
IR in current research information systems (CRIS) as well as the share of publications that 
emanated from third-party-funding subjected to OA mandates may be possible candidates. 
While the first factor was beyond our imagination at the conception of the study, the second 
factor could not be included because of lack of data. Data were only available for parts of 
the German university landscape, and an inclusion of the factor would have resulted in a 
severe decrease of the number of cases.38 For other countries, it would be interesting to 
see if third-party-funding turns out to be a significant factor in follow-up studies. In addi-
tion, some variables of local infrastructures and services could have been operationalized 
in greater detail. Against the background of the interviews, this in particular holds for the 
existence of an IR, OA administrator, website with OA (legal) information, and OA train-
ing activities. For further research, it is probably more suitable to ask for more detailed 
information with respect to the collection and aggregation of published research that are 
undertaken by libraries, the data sources that are used and the manpower that is applied for 
this task than for supporting infrastructures and services that refer to self-archiving.

A second limitation refers to the way in with the disciplinary profile is operationalized 
and measured. The disciplinary influence factor is conceptualized on a high level of aggre-
gation that comprises all publications of the universities in all respective periods and in 
all of the 255 WoS subject categories. While the advantage of the operationalization is 
obvious (measuring the disciplinary profile with a single number), the drawback is also 
apparent: information about what subject fields contribute to a high or low OA share of 
universities are hidden by the level of aggregation. Given that the disciplinary influence 
factor turned out to be the most important one for the understanding of the OA share of 
institutions, it seems to be promising to de-aggregate the factor and to investigate what sub-
ject categories contribute the most.

37 In the case of Wiley since July 1, 2019.
38 Information of the volume of third-party-funding were included in the data collection with dissatisfying 
results. For details, see the published data set of the study (Bruns et al., 2022).
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The third limitation refers to the selected field of investigation, i.e. the German univer-
sity landscape. This focus was intentionally chosen as universities are organizations that 
always include a mixture of different disciplines and fields. Given that other non-university 
research institutions in Germany as well as universities in other countries operate under 
different conditions and OA governance varies in different countries, the results cannot 
be easily generalized to other countries or other types of research institutions. Therefore, 
there is a need for similar studies in different countries and for different types of research 
institutions. After having expressed basic limitations that stand against a simplistic gen-
eralization of the results of this study, some careful expectations can be made regarding 
further empirical studies on this topic. Given that the disciplinary influence factor is the 
most important determinant for both SR and IR OA and for all periods, and since a number 
of studies report that the uptake of OA differs between different disciplines and subject 
fields (Bosman & Kramer, 2018; Piwowar et al., 2018; Severin et al., 2020), we have very 
good reasons to believe that the factor may also play a relevant role in other countries and 
for other types of research institutions. With respect to other factors, we expect different 
results. This in particular holds for the role of open access requirements. Germany is char-
acterized by a virtual absence of open access mandates that require OA, and strong OA 
mandates have turned out to be a crucial factor that promotes self-archiving. To be more 
precise, we expect that OA mandates may in particular enhance the OA share in the reposi-
tory infrastructure of the mandator, which are in the first place institutional repositories 
(Gargouri et al., 2012; Vincent-Lamarre et al., 2016; Larivière & Sugimoto, 2018; Kirk-
mann & Haddow, 2020).

Conclusion

The aim of this article is to answer the question as to what extent the disciplinary pro-
file, local infrastructures and services and transformative agreements of the project DEAL 
determine the repository-provided OA share of German universities. The results show that 
the two repository OA types, subject repository OA (SR OA) and institutional repository 
OA (IR OA), follow different logics. Therefore, the question has to be answered separately 
for each of them. Regarding the SR OA share of universities, the regression analyses con-
vincingly show that the composition of the disciplinary profile with a stronger or lesser 
affinity towards OA is decisive and explains as much as 93.2% of the variance for the 
period 2010–2020. For more recent years, the importance of the disciplinary profile is on 
the same level with an explained variance of 91.6% for 2017–2018 and 92.4% for 2020. 
This result highlights that the adoption of SR is in the first place driven by the inner logic 
of scientific publication cultures, which is in this context referred to as the disciplinary pro-
file. All other factors like infrastructural support do not help to understand differences of 
the SR OA share of institutions.

With respect to the IR OA share, the composition of the disciplinary profile is again 
the most determining factor, but the explained variance is lower than in the case of IR 
OA. For the period 2010–2020, the disciplinary influence factor explains 41.2%, and 
for the period 2017–2018, 48.9% of the variance of the universities IR OA share. Vari-
ables that operationalise local infrastructure and services are all non-significant and do 
not improve the regression models. For 2020, the decrease of the variance explained by 
the disciplinary profile of the university to 13.1% suggests that a change is taking place 
regarding the determining factors for universities´ IR OA share.
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Evidence from qualitative interviews with 20 OA administrators from German uni-
versities show that the designated use of IR has shifted in the past. Besides the collec-
tion of metadata that support the information needs of the universities’ management, 
university libraries have become active in the aggregation of content from other sources. 
Such activities could be a relevant factor in the explanation of the IR OA share. Aggre-
gation thereby does not refer to articles behind paywalls only with the objective to make 
them OA—like in the case of DeepGreen—but also to content that is already OA. At 
best such usage of IR can be understood as a strategy of archiving that guarantees OA 
articles to remain OA or as an attempt to create legitimation for a repository that is 
rarely used by researchers. Further research is well advised to consider such collection 
and aggregation activities that university libraries undertake when aiming to explain 
differences in the IR OA share of universities.
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