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1. Introduction

High quality data about research activities and processes, so called research information (RI), are of strategic
relevance and vital importance for both science communication and for research governance and policy. They can be
used in multiple contexts, ranging from public relations and networking to monitoring and reporting activities as
well as performance-based funding.! Research information comprises information on a research institution’s
(scientific) staff and structure, projects, third-party funding, publications, patents etc. The efficient processing of
institutional research information in higher education and research institutions is a complex task, which in many
cases involves the implementation and use of integrated current research information systems (CRIS).

Current developments suggest that the strategic and communicative value of CRIS is on the rise:>** On the one
hand, CRIS are of importance for institutional marketing and outreach purposes, such as reporting to the general
public. On the other hand, efficient communication and cooperation between researchers requires visibility and
traceability by their peers, which in turn can be supported by publicly available information on both the scientists
themselves, their projects as well as interests and their scientific output, such as research data or publications.

Projects aiming at an integration of institutional CRIS with research data archives, research data management
services (“Open Data”) or institutional repositories (“Open Access”OA) are readily conceivable as part of the Open
Science movement. Open Science represents an umbrella term used to designate scientific practices of knowledge
creation and dissemination that are based on the principle of openness.>® Nevertheless, an explicit reference to CRIS
forming part of the Open Science movement is often lacking.”%%10

Against this backdrop, our contribution aims to critically assess which factors contribute or hinder the adoption of
CRIS and Open Access repositories (OAR) as manifestations of the Open Science principle. Given the significance
attached to Open Science principles such as transparency and accessibility, we ask whether CRIS are able to reflect
these priorities by providing technical interfaces or integrating OAR into the CRIS structure.’

We suggest that there are two factors that provide an important context: First, the governance structure and
policies of science systems at the national level. We observe different rationales for the introduction and use of
CRIS in different national science systems which affect the propensity for a possible integration of CRIS and OAR.
Second, governance structures and policies at the institutional level determine the management, processing and
provision of research publications as metadata only or OA full texts in institutional CRIS.

We therefore aim to investigate the following questions:

1. How do governance structures and policies of science systems at the national level influence research
institutions to pursue an integrated Open Access strategy?
2. Do these factors foster or inhibit the use of CRIS as part of institutional Open Access policies or strategies?

To account for variances in both national and institutional context factors shaping the adoption of CRIS and Open
Access policies, we compare research institutions in three countries: Italy, the Netherlands and Germany. The three
countries were selected based on a most-different-system design.!! They differ on several dimensions, such as the
differentiation of the research sector and the modes of quality control in those systems.

The qualitative exploratory analysis suggests that the consistent adoption and implementation of CRIS and Open
Access policies in a science system are facilitated by national evaluation or quality assessment policies. In addition,
the integration of Open Access repositories into CRIS is furthered by an institutionalized, efficient and flexible
CRIS infrastructure.

The remainder of this paper is structured as follows. In the next section, we first briefly review the literature on
the phenomenon of Open Science and explore possible linkages to CRIS. We then explain our theoretical
framework with regard to the role CRIS play in the national and institutional governance of research. Subsequently
we describe the methods of our study. Section four introduces the major governance mechanisms present in the
national science systems of the three countries explored and links them with the respective CRIS landscapes and OA
policies. In addition, we present the findings with regard to the institutional level concerning the reflection of OA
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principles in the use of CRIS. Finally, in the closing section we discuss the practical implications of our exploratory
qualitative study along with an outlook on future research.

2. Literature and theoretical framework

The phenomenon “Open Science” is difficult to grasp conceptually and has subsequently been described as an
umbrella term® a movement,'?-!3 a discourse or several schools of thought’ or a social and communicative
practice.%!

“Open Science” encompasses related concepts and movements such as “Open Access”, “Open Data”, “Open
Source”, “Open Metrics” and “Open Review”, “Citizen Science” or “Open Participation” and “Science 2.0”. These
terms refer to the production, use, dissemination and valuation of publications, research data, materials, methods and
tools in a way that fosters the principles of openness, transparency and accessibility, thereby increasing collaborative
efforts, enhancing both efficacy and societal relevance as well as a democratization of scientific knowledge
production.512:15.16,17

Most of the “Open Science” literature does not allude directly to the role of CRIS within this discourse although
the aims of accessibility, publicity and the facilitation of collaboration and (alternative practices of) evaluation are in
line with the associated benefits of CRIS.!® Although not mentioned as one of the integral building blocks of the
movement, CRIS are linked to “Open Science” in several ways: On the one hand, Open Access and Open Data
initiatives provide linkages to CRIS via the interoperability of institutional repositories and data archives with CRIS
or the provision of Open Access performance indicators based on metadata retrieved from CRIS.!%!%20 On the other
hand, scientists might benefit from CRIS solutions that allow for an efficient re-use of information, such as a
researcher’s record of (Open Access) publications.!® Therefore, CRIS can be readily conceived of as part of the
“Open Science” concept. However, it remains unclear which factors contribute or hinder the adoption of CRIS and
OAR as manifestations of the Open Science principle.

Several studies have identified factors that represent barriers to the adoption of “Open Science” in general.!>!3:17
These can be distinguished into individual, institutional, disciplinary, and systemic factors.

They highlight the factors inhibiting the adoption of Open Science in general without distinguishing in more
detail between different Open Science initiatives such as Open Data or Open Access, and least of all the role of
institutional CRIS policies. According to these studies an important underlying aspect affecting organizational
missions and policies, i.e. the ‘institutional factor’, are the dynamics and mechanisms of the scientific reward and
career system. At the macro level, systemic factors such as EU and national policies regarding Open Science and
corresponding funding mechanisms influence the adoption of Open Science measures.!!3:17

We suggest that organizational policies operate in the context of and interact with national research governance
and legislation. This web of policies and governance tools influences the use of CRIS as tools for increasing the
accessibility, publicity and openness of research.

The notion of governance broadly refers to mechanisms and strategies of coordination of interdependent actors
and organizations.?! Governance instruments such as research funding and quality control procedures are central to
steering research systems and organizations. However, also policies on commercialization, research priorities and
Open Science form part of governance arrangements.

Higher education and research is a sector consisting in most countries mainly of publicly funded public sector
organizations. These organizations have been subject to modernization pressures and reforms in the past 30 years,
including significant budget cuts. Three major changes to the governance of public sciences have been observed:
First, an increasing state steering of research priorities especially with a view to increase societal relevance and
impact of research, second, increasing state guidance through competitive resource allocation and performance
monitoring and third, the enhancement of organizational autonomy of public research organizations.?? The
“intensification of competition for resources and reputation has also become a significant factor enhancing
organizational identities”.?3
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The latter development has been discussed as part of an “organizational transformation” of universities entailing
the development of a well-defined identity, a hierarchical structure and capacity for rational action.?*

These two theoretical points of departure, the changes in the governance of public sciences and the organizational
governance of research, inform our conception of national and institutional factors concerning the adoption of CRIS
in the context of the Open Science discourse.

For the governance of national research, especially for setting research priorities, funding allocation and
performance monitoring, CRIS are needed to provide the necessary information on which to base decisions.
However, what qualifies as relevant RI for inclusion in CRIS, how it is to be processed and presented publically,
differs across science systems. Sometimes, a formal RI policy exists, in most cases it does not. This does not
necessarily mean that the use and handling of RI is not regulated at all; often times, the collection, processing and
management of RI follows different ‘indirect’ policies (such as general data protection or higher education laws).

On the institutional level, higher education institutions develop distinct organizational identities by enhancing
organizational autonomy and formulating specific missions.?® Here as well do CRIS play a pivotal role in displaying
the specificity of a university. Related to the increasing degrees of autonomy, universities also need to set
preferences, goals and corresponding courses of action as well as monitor and assess outcomes and performance.?’
CRIS serves as intelligence to motivate and justify managerial decisions.

In our country-specific analysis, we investigate first, the use of CRIS against the backdrop of national governance
policies with a focus on quality control and monitoring, second, the Open Science discourse as it manifests itself in
(national) Open Access policies and third, whether and how research institutions implement linkages between CRIS
and OAR systems and policies.

3. Data and methods

The core of our explorative qualitative case study consists of semi-structured expert interviews with
representatives from national and institutional RI stakeholders in the Netherlands and Italy, including national
associations, science academies, users of CRIS, governmental representatives and others. Interview data is further
complemented by desk research and secondary document analysis as well as systematic documentation and
interactions with various stakeholders of the German Science system during the course of two research projects
concerning the development and implementation of a standardized specification of research information — the
Research Core Dataset (RCD).!49-5053

4. Analysis
4.1. Structure and governance of the Italian, Dutch and German science system

The HEI (short for higher education institution) sector and science systems of the three countries differ in terms
of their structure, the “vertical” governance structure of the science system with regard to the relationship between
universities and the state and the “horizontal” governance structure with regard to the self-governance structures of
the HEI sector (major advisory bodies, committees and institutions for intra-sectoral cooperation and
communication). These governance arrangements influence both policies on quality control as well as management
of research and Open Access.

The Italian science and higher education system has a long tradition of top-down central governance,?® which
combines a strong state bureaucracy with a historically strong chair system within universities.?” The Italian science
system is characterized by comparatively little structural horizontal differentiation.?®-2° Out of almost 100
universities in Italy, 68 are public research institutions that fall under the jurisdiction of the Italian Ministry of
Education, Universities and Research (MIUR).

Only since the late 1980s, the state has conferred more and more financial and personnel autonomy to
universities along with greater accountability and structural requirements that encourage institutional specialization
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(e.g. through the introduction of institutional Nuclei di valutazione, internal units for institutional evaluation of
research). Other reform measures, such as for instance the strengthening of the university governing boards (the
administrative councils) in the early 2000s did not have the expected effects. Nevertheless, rectors of Italian public
universities still have a key function®® with strong horizontal communication and coordination networks through the
Italian rectors’ conference (CRUI). The CRUI is a private organization, which cooperates strongly with the
government in its attempts to reform and professionalize university government through adequate legal and policy
reforms.

Dutch research governance is characterized by top-down state regulation accompanied by strong academic self-
governance up to the mid-1980s.3!3? The adoption of the so-called “steering at a distance-approach” in 1985 has
changed the vertical governance structure and regulatory regime by entrusting universities with higher degrees of
organizational autonomy, for example in terms of decisions regarding the management of university budgets and
staff. In return, the establishment of systems of performance monitoring and quality control geared towards
increasing national and international impact and performance of research is expected.?* Both modes of governance
are embedded in a political culture which is marked by consensual decision-making.3*

The science system has a densely populated “intermediary layer” consisting of committees, councils,
programming bodies and other actors that provide multiple venues for horizontal coordination and communication.
Central intermediary organizations are the Association of Universities in the Netherlands (VSNU) which facilitates
the inter-university coordination and consultation and represents the universities interests towards the Ministry of
Education, Culture and Science.’® As a learned society with advisory functions in science policy, the Royal
Netherlands Academy of Arts and Sciences (KNAW) provides a major scientific forum for horizontal
communication and coordination.’

Responsibility for legal regulation and funding of the German HEIs lies primarily with the sixteen states, with the
federal government exerting comparatively minor influence over HEI regulation. The two most important funding
sources for HEIs are block funding provided by the states and third-party funding, with growing importance of the
latter in recent years.’® As part of new public management (NPM) reforms introduced in the mid-1990s, most states
now award funding to HEIs via a global budget, allowing more spending flexibility, and introduced target and
performance agreements. These developments have increased competition between as well as within HEIs.

Important national bodies of horizontal HEI governance and communication are, first, the German Rectors'
Conference (GRC), a voluntary association of currently 268 state and state-recognized universities as well as other
higher education institutions. Second, the German Council of Science and Humanities (WR), an important advisory
body to both federal and state governments comprised of scientists and representatives of federal and state
government, which issues recommendations on the developments of the higher education and science system on an
institutional and system-wide level.

4.2. Quality control and performance monitoring in Italy, the Netherlands and Germany

To unfold their regulatory capacity, instruments of research governance rely on an informational basis to be able
to formulate and enforce incentives, rules and controls, irrespective of their degree of formality or whether they are
promulgated or enforced by dominant groups hierarchically or horizontally.?? The array of instruments spans across
the setting of research priorities, the competitive allocation of research funding or quality control and performance
monitoring. We focus on the last two aspects since CRIS play a particularly prominent role in both the internal and
external assessment of research as well as research funding.?®

Next to attempts to improve the Italian university system through structural reforms and measures to strengthen
institutional capacities for strategic governance and steering (see above), the Italian government has recently passed
reform measures to enhance competition between universities — mainly through distributing a certain share of the
public budget for research based on the research institutions’ publication performance. Since the early 2000s, the
Italian evaluation agency (ANVUR) has carried out different kinds of evaluations that have an immediate effect on
the distribution of public funding between universities based on the quality of research.
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The latest edition of the VQR (short for Valutazione della qualita della ricerca, i.e. research quality assessment)
covering the years 2011 to 2014 focuses mainly on the quality of so-called academic ‘products’, i.e. publications
that are assigned to fields of research and evaluated with either quantitative bibliometric or qualitative peer-review
instruments. Comparisons between universities and their performance are being made based on the two most
important publications as selected and reported by each researcher for the period of interest. The VQR with its focus
on academic publications has been the main driver for the standardization of RI in the Italian science system. Other
existing standards, such as the classification of academic disciplines are set and modified through ministerial
decrees.

Around 20% of public university funding is currently being allocated to public universities based on their
respective VQR performance (2016: 23%). The allocation of the remaining 80% among universities is based on
existing financial commitments of universities (salaries, pensions, number of students etc.).

The first evaluation exercise of this kind was carried out in 2004, with most of the universities still without any
CRIS infrastructure,*® while for the second evaluation exercise in 2012, almost 50% of Italian public universities
had (different) CRIS solutions in place, most of them already interoperable with LoginMIUR, the national
Ministerial closed publication database which is administered by researchers and institutions and being used for
different evaluation instruments (including the VQR). The communication of publications for the third evaluation
exercise (VQR 2014) requires the use of software developed by Cineca — an Italian inter-university consortium for
the development of CRIS, which in 2013 was further strengthened after the unification with the hitherto competing
consortia Cilea and Caspur. Through a ministerial decree (Nr. 458 of 27 June 2015, Art. 7) the development and
provision of the software and technical infrastructure for the third evaluation exercise was commissioned to Cineca
along with a financial compensation of 7.5 Mio euros. As a result and following Cineca’s subsequent release of IRIS
— a CRIS platform based on DSpace-CRIS — more than 65 Italian universities currently use this software solution,
which next to the functionalities for carrying out the VQR includes other functionalities such as institutional Open
Access repositories.

Apart from this convergence of research institutions in terms of technical infrastructure and the documentation of
publications, however, quality problems with regard to the LoginMIUR database remain: researchers feed the
database without any central quality assurance or data validation mechanisms. In other words, while the central
evaluation exercise has led to a professionalization and harmonization of institutional software infrastructures,
organizational processes are still quite heterogeneous, which has strong criticism within the academic community.*!

A general requirement to implement a regular system of quality control is stipulated in the Dutch Higher
education and Research Act (Wet op het hoger onderwijs en wetenschappelijk onderzoek, WHW) from 1992.

In 1993, the Dutch university association VSNU developed a national system of research evaluation in
consultation with KNAW and the main Dutch research funder NWO in the form of a series of protocols that set up
the general aims, scope and procedures of a national research evaluation system encompassing all 14 Dutch
universities. The standardized procedure aimed at institutional quality control, improvement of research
management and leadership and accountability to the government and society at large without any immediate
funding implications for universities.*?

The evaluation protocol was conceived of as part of VSNU’s information policy concerning the exchange of
information about research performance within the HEI sector as well as towards the Ministry of Education, Culture
and Science. It contains self-assessment reports in a standardized format including information on university staff,
basic institutional and third party funding as well as publications (distinguishing PhD theses, scholarly and
professional articles and patents).** In this context, the development of in-house CRIS solutions took place** among
which Metis, developed by Radboud University Nijmegen, was eventually adopted by all Dutch universities. Metis
contains information about researchers and research institutions, research programs and projects as well as
bibliographical information of research output.

After two evaluation cycles (each covering 5 years), the VSNU protocol was evaluated and modified
substantially into the Standard Evaluation Protocol (SEP) in 2003, which is still in place. While RI on staff and
funding remained comparable to the previous protocols, publications are differentiated more widely into book
chapters, monographs, refereed and non-refereed journal articles, as well as software.*>*¢ Institutional CRIS are
therefore firmly integrated into procedures of quality control both at the national and institutional level.*” In 2014,
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Dutch universities attempted to switch from the commonly used Metis to a national license for Elsevier’s CRIS
solution Pure. The common approach failed, however, which led most Dutch universities to purchasing individual
licenses for Pure as of 2015.

Due to the federal structure of HEI governance, no comprehensive national evaluation scheme exists in Germany.
Instead, assessment exercises of varying scope, duration and level of standardization exist at national, state,
disciplinary or institutional level.

Following a recommendation in 2004, the WR has conducted various national “Research Rating” pilot studies at
disciplinary level — evaluation exercises based on peer review informed by qualitative and quantitative indicators
that were aimed to assess the research performance of universities and non-university research institutions funded by
federal and state government.48:49-50

A prominent example of a national funding scheme with a strong evaluative character is the Excellence Strategy
(formerly the Excellence Initiative). Intended to identify and foster “excellent” universities, strengthen
interdisciplinary collaboration and improve graduate education and international competitiveness, 4.6 billion euros
in additional funds were distributed between 2006 and 2017.%!

The heterogeneous evaluation and reporting landscape entails high levels of administrative burden. The
implementation of institutional CRIS is perceived as a solution to increase both quality and efficiency of managing
and reporting RI. The adoption and implementation of CRIS takes place at a varying pace and scope: Many existing
solutions have been developed in-house, but there is a trend to utilize commercial software amongst institutions
planning or implementing research information systems in more recent years.”> In the states of Hesse and North
Rhine-Westphalia, collective initiatives exist for the coordinated acquisition, implementation and use of CRIS and
the standardization of RI amongst participating universities.

To enable a more efficient and responsible use and exchange of RI and to reduce reporting burden the WR
recommended a standard for RI in 2013, the so-called Research Core Dataset (RCD).*® This specification of RI
definitions and data formats is currently being implemented on a voluntary basis by German HEIs and non-
university research organizations.’»> It specifies the contents, concepts and the format of research information on
staff, promotion of early-career researchers, third-party funding and finances, publications, patents and spin-offs,
and research infrastructures.>?

The RCD is currently being utilized in preparation for the upcoming funding period of the Excellence Strategy
beginning in 2019, where a number of indicators necessary for the funding application process need to be reported
according to RCD definitions. In its recommendation for the voluntary implementation of the RCD in the German
Science system, the WR further recognizes the benefits of implementing CRIS in order to fully reap the benefits of
using the RCD in collecting and linking data to support processes of quality assurance and reduce work load.*

4.3. Open Science — Open Access Policies in Italy, the Netherlands and Germany

Although there is no dominant school of thought in Open Science, the provision of free access to scientific
publications has a long tradition dating back to the early 1990s even before the term “Open Access” (OA) was
coined. The movement gained institutional momentum based on several influential declarations such as the
Budapest Open Access Initiative (2002) and the Berlin Declaration on Open Access (2003).5*° The provision of
access to and information about scientific publications constitutes a central link between the world of Open Science
and CRIS. We therefore focus on Open Access to scientific publications as a manifestation of the Open Science
principle in the following section.

Open Access in Italy is regulated based on law nr. 112 of 2013, the first Italian law to deal with the topic of OA.
It refers to the recommendation of the European Union of July 2012 to encourage the dissemination of research
results. The law makes a number of provisions that focus on the protection and valorization of Italian cultural
heritage in general. The law recommends OA for scientific publications if the following criteria are met: (1) the
publication is based on research that is financed by at least 50% through public funds, and (2) the publication venue
has at least two issues per year (excluding books). Free access in these cases should be provided through the
publisher’s website or an (institutional or disciplinary) repository.’® However, the provisions stated in the national
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law are not (yet) mandatory. Still, the law encouraged the Italian rectors’ conference to discuss and work on a
position statement in March 2013 to support and coordinate the institutional implementation of OA and the
introduction of institutional repositories. The position statement, which so far has been signed by 17 (out of 96)
universities includes amongst others the creation of open institutional repositories and initiatives to encourage
researchers to publish in OA venues. So far, around 130 Italian institutional repositories are registered with
OpenDOAR (a worldwide directory of academic Open Access repositories) and 322 OA journals are listed with
DOAJ (an international directory of Open Access journals). In addition, 71 universities have signed the Berlin
Declaration on Open Access to Knowledge in the Sciences and Humanities.

Increased institutional awareness for Open Access coincided with the technical development of Cineca’s IRIS —
the CRIS solution focusing on the management of publication data, which is OpenAIRE and CERIF compliant. The
technical flexibility of IRIS to integrate institutional repositories into the CRIS along with the adoption institutional
Open Access policies has had a strong effect on the diffusion and implementation of institutional OA repositories in
Italy in general. 22 universities have so far published institutional Open Access policies in the IRIS web portal.

Like many other research institutions worldwide, all Dutch research organizations including the NWO and
KNAW endorsed the Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities, resulting in
a wide variety of measures such as general support to Open Access publishing by funding new OA journals, setting
up institutional OA policies and fostering OA repositories which have become an established part of the institutional
repositories of Dutch universities as of 2003/2004.

In 2014, the State Secretary for Education, Culture and Science concluded that these measures have not yet led
to a clear-cut OA system with commonly shared targets. In addition, the European Commission’s OA policy
introduced in 2014, requesting mandatory OA to all publications funded under the Horizon 2020 program,
underlined the necessity of an integrated OA strategy on a national level. The government therefore supports a full
switch to OA by 2024, with an interim goal of 60% of refereed publications being freely available by 2018.

To achieve this goal, the Dutch OA policy is based on three pillars: International cooperation with a focus on
countries that also host major scientific publishing houses such as Germany and the United Kingdom, the
negotiation of new subscription deals with scientific publishers and regular annual reporting of the share of OA
publications in the different OA categories (gold route, green route, hybrid route).’” The ministerial policy
constitutes a soft form of regulation that relies on horizontal coordination between the major stakeholders. Only if
the proclaimed targets are not met or progress is very slow, would the policy become mandatory under the WHW
Act.

Following these national OA objectives, NWO has taken up OA publications into its funding requirements as of
2015 and many universities have set up institutional OA policies that stipulate the archiving of authors versions of
manuscripts in institutional repositories. During the Netherlands” EU presidency in 2016, OA assumed a high policy
priority, leading to the Amsterdam Call for Action,’® which recommends that each Member State should draw up a
national plan for Open Science. The Netherlands issued their national plan in February 2017, which tightened the
objective towards the provision of OA publications to achieve 100% OA in 2020.%°

German research organizations have been involved in Open Access developments from the early beginning, with
the German Council for Science and Humanities, the German Rectors' Conference, the German Research
Foundation, all four non-university research associations, the Berlin-Brandenburg Academy of Sciences and
Humanities, the German Initiative for Network Information and the German Library Association being initial
signatories of the Berlin Declaration on Open Access in 2003. Involvement and support has continued on collective
and institutional levels in the form of policy creation, support for repositories and OA publishing, provision of
forums for professional discussion as well as engagement to raise awareness of OA topics.

As a consequence, a number of German universities have implemented voluntary institutional OA policies which
recommend utilizing existing leeway concerning secondary publication rights and publisher agreements. The
German Research Foundation (DFG) also set up a funding scheme supporting the establishment of institutional
Open Access publishing funds in 2009. As part of the federal government’s digital agenda of 2014-17, the Federal
Ministry of Education and Research (BMBF) presented its Open Access Strategy in 2016 and set up an OA funding
scheme in the following year.
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National OA mandates do not exist, but currently elected government parties have declared their intention to
develop a national OA strategy and to make OA publishing mandatory for publications resulting from federal
project funding. Further national coordination activity includes the OA2020-DE project with the aim of creating a
large-scale Open Access transformation of scientific journals.

4.4. Assessing the integration of CRIS with OA measures in Italy, the Netherlands and Germany

The previous sections have charted first, the governance of research in Italy, the Netherlands and Germany with a
focus on the established measures of quality control and research funding and how these systems and procedures are
linked to CRIS policy and uses. Second, the major lines of the OA policies of the three countries have been
presented. This section moves from these national context factors to the institutional level to explore how the
implementation and use of CRIS at the institutional level reflects Open Science principles. The latter are focused on
the provision of OA to scientific publications. Linkages between CRIS and OA can take multiple forms such as the
creation of interfaces and interoperability between OARs and CRIS.

The Italian governance and regulation of RI management and institutional CRIS on the one hand and OA on the
other follow different logics and paths.

While the harmonization of RI and institutional CRIS is clearly advanced by the central evaluation scheme
(VQR), the regulation of Open Access is strongly reliant on research institutions passing OA policies in the absence
of a national mandate to pass binding regulation. Institutional OA policy-making, however, has benefited from
horizontal coordination and communication (e.g. through the rectors’ conference). Moreover, the temporal
coincidence of the national initiatives with regard to both Rl/central evaluation and OA has contributed to advance
Open Access in Italy.

The introduction of the central evaluation scheme in the early 2000s increased pressure in universities and
research institutions to introduce efficient organizational and technical solutions for the management and reporting
of publications and other scientific products of individual researchers and institutions. Therefore, the unification of
the two university consortia Cilea and Caspur and the foundation of Cineca in 2013 and the subsequent development
of a uniform CRIS solution (IRIS) in 2015 that would meet the requirements of the evaluation instrument (with the
help of government funding) not only facilitated the implementation of the evaluation instrument but created a
favorable environment for the development and implementation of institutional OA policies, which were
recommended just in time by the OA law and the subsequent resolution by the rectors’ conference in 2013.

On the one hand, the possibility to link institutional publication repositories to the institutional CRIS (IRIS)
easily provided a technical solution to introduce institutional OA policies and publication repositories. It thus
created a favorable environment to implement the provisions of the national OA law and the position statement on
OA of the Conference of Italian University Rectors (CRUI). This coincidence in a way mitigated the limited impact
of the national OA law of August 2013 and the lack of a national OA mandate.

On the other hand, the central evaluation policy also created a potential barrier for Open Access because it entails
a potentially negative incentive for researchers to publish in OA journals. This is due to the fact that the evaluation
scheme (VQR) is based on closed lists of journals that are taken into account for the bibliometric valuation of
publications. These lists are compiled by discipline-specific expert groups in a process that makes it impossible to
quickly update the lists and to include new journals. It usually takes time for new (OA) journals to be considered for
the central evaluation policy (VQR). Interviews with various stakeholders of the Italian science system
(representatives of ANVUR — the agency responsible for carrying out the evaluation exercise — and researchers)
show that these circumstances constitute indeed barriers for researchers to publish in OA journals.

In the Netherlands, CRIS and OAR are intertwined in multiple ways. First, institutional CRIS and repositories are
part of a national research portal called National Academic Research and Collaborations Information System
(NARCIS). NARCIS provides access to a wide range of Dutch scholarly information, including (Open Access)
publications. The information is harvested from distributed repositories, including OAR and CRIS of all Dutch
universities, KNAW, NWO and a number of research institutes.®%-! The rationale of NARCIS is that the provision
of Open Access to data and publications benefits greatly from the connection to a controlled database with
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information about (current) research, researchers and research institutes, which helps to contextualize both research
data and publications.®! The research portal thus brings together the hitherto separate worlds of CRIS and OAR via
the technique of harvesting information and the usage of identifiers. In sum, the OA movement constituted one of
the driving forces behind the NARCIS project

Second, in the wake of the governmental appeal to increase coordination and effort of Dutch OA measures in
2014, a regular monitoring of OA publications and institutional OA policies has been set up.

The monitoring of the share of OA publications is coordinated by VSNU and is based on peer reviewed articles
registered in institutional CRIS. By 2015, all Dutch universities, KNAW and NWO research institutes had
implemented institutional OA policies that request researchers to self-archive the author’s versions of their accepted
publications in the institutional repository. With the decision of most Dutch universities to acquire individual Pure
licenses, the interoperability between CRIS and IR has been increased: Pure routinely provides functions to upload
full texts together with publication metadata. This way, compliance with the institutional OA policy can be
technically implemented. While all Dutch universities have both CRIS and IR systems, the integration of these
systems is not complete, yet on the rise: around 50 percent of the universities use their CRIS to deposit OA
publications. This is enhanced by the organizational setting in which both CRIS and IR are embedded: The library
hosts both systems as a neutral service provider. However, both organizational location and the technical possibility
alone do not automatically imply a high motivation of researchers to deposit their publications as OA versions. The
costs and values of providing OA to publications are assessed against disciplinary and institutional reputational
rewards.

While the hitherto separate “worlds” of CRIS and IR/OAR assumed the form of a loose coupling in the research
portal NARCIS in 2004, a decade later a mutual reinforcement can be observed based on a major modification
through the SEP, which focuses on societal impact of research rather than scientific productivity. As a consequence,
a consistent incentive was created to increase valorization and openness of research which may have informed the
universities’ choice to acquire Pure with its OAR functionalities and the possibility to broadly register various forms
of research output and activities. As has been described above, Pure subsequently provides the technical platform for
a further integration of CRIS and OAR.

In Germany, OA and CRIS developments are shaped by the federal governance structure of the higher education
and science system and, for the most part, constitute separate worlds that are only slowly beginning to merge. In the
absence of a comprehensive national evaluation scheme, the harmonization of RI as well as the implementation of
CRIS have largely been subject to institutional discretion and have only in recent years been furthered by
coordinated political efforts and state-level initiatives. CRIS implementation is first and foremost driven by the
desire to capture institutional research activity and to subsequently reduce reporting burden.>?

On the other hand, institutional OA repositories (OARs) have been implemented since the 1990s. While survey
data indicates that about 40 percent of universities currently maintain an OAR®?, interoperability with CRIS has only
become part of the debate in more recent years.®> Some institutions have integrated their institutional repository or
higher education bibliography in their CRIS solution,’>%4%5 but, so far, integration has been sparse.

While support for OA has traditionally been very strong and the broad support by all major research institutions
and academic societies has been conductive to establishing OA measures at the institutional level, policy
development has most notably gained momentum in recent years. Against the background of EU and national OA
policy frameworks, some states have passed (or are in the process of developing) OA strategies as well.* The state
of Baden-Wiirttemberg has further inscribed OA regulation into state law, which provides a strong incentive for the
implementation of OA policies at university level.®® There is, however, still legal dispute regarding the compatibility
of compulsory secondary publishing with constitutionally granted freedom of research and teaching,®” which might
shift future OA intentions away from strong regulation of Green Open Access publishing and towards other OA
measures, such as the establishment and support of new OA journals.®® Support for these measures is already being
provided, e.g. by funding lines of the DFG, whose Open-Access Publishing Programme has also been the main
driver in the development of permanent OA publication funds at German universities.®>’° Thus, while the specific
ways of furthering OA in Germany are still very much subject to debate, both horizontal engagement and support
structures as well as recent federal intentions to develop a national OA strategy provide fertile ground for the future
implementation of OA measures. Future integration of these measures and RI will likely result from the increasing
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institutional implementation of (commercial) CRIS and their integrative capabilities concerning OARs and the use
of OA indicators along with standardized RI in federal and/or state funding and evaluation exercises.

5. Discussion and Conclusion

This paper analyzes the factors that contribute or hinder the integrated adoption of CRIS and OAR as
manifestations of the Open Science principle in three different science systems — Italy, the Netherlands and
Germany. We have discerned factors at the national and institutional level that shape the possibilities and dynamics
of integration in the form of interoperable systems or technical interfaces of these two hitherto rather separate
worlds.

First, the integration of OAR into CRIS is facilitated by an institutionalized CRIS infrastructure. As the Italian
and Dutch cases show, the creation of such an infrastructure is closely related to national governance mechanisms of
research performance monitoring and competitive research funding. Whereas in Italy the coupling of VQR with
research funding models as well as financial support regarding the development of IRIS provide the incentives for
the institutionalization of CRIS, the Netherlands build up an established CRIS landscape as a consequence of
horizontal coordination efforts led by the VSNU.

Second, the integration of OAR into CRIS is facilitated by the technical capacities and functionalities of CRIS. In
Italy, the national CRIS platform IRIS offers OAR functionalities as an additional benefit. Since the main rationale
for setting up IRIS is the provision of RI for VQR, the integration of OAR functionality into IRIS takes the form a
“trickle down” effect, supported by the development of institutional OA policies. The Dutch case indicates a
stronger influence of the OA movement on the integration of CRIS and OAR. The establishment of NARCIS in the
wake of the Berlin declaration fosters an integration of CRIS and OAR in the form of a national research portal. The
linkage represents a loose coupling of the two systems since integration only takes place via the mechanism of
harvesting at the research portal and not at the level of institutional CRIS and OAR. This level of integration gains
in strength and becomes bidirectional due to mutually reinforcing and consistent policy developments at the level of
the national evaluation system (i.e. modification of the SEP to strengthen societal relevance) and the national OA
policy (ministerial appeal) leading to stronger institutional OA policies. These developments provide incentives for
the acquisition of Pure licenses and therefore an institutional CRIS with OAR functionalities.

Fig. 1 summarizes the empirical picture. Both countries — Italy and the Netherlands — are characterized by
centrally governed and less differentiated or small science systems which forms an important background for the
observed integration dynamics. In comparison, the German case displays different patterns. By contrast, there is no
institutionalized CRIS landscape due to a much more heterogencous and multi-level setting of evaluation and
reporting procedures. OA developments are characterized by a federated development of policies and measures at
the national, state and institutional level. Therefore, these two “worlds” remain relatively separate, although
possibilities for integration are likely due to technical interfaces provided via commercial CRIS.

Institutional OA policies and technical possibilities alone do not suffice as necessary preconditions for the
integration of CRIS and OAR. Rather, the firm establishment of a CRIS infrastructure is vital. The
institutionalization of CRIS, however, seems to be closely connected to national and institutional governance
mechanisms of quality control.

All three countries show similar patterns in terms of hindering factors towards the integrated adoption of CRIS
and OAR: reputational and institutional incentives may strongly hamper researchers’ motivations to publish in OA
journals or to make available their publications through OA.
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