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Open Access: Significance in Relation to the Science System, EU
Programmes and Institutional Implementation
Judith Brücker, Dietmar Paier, Cornelia Panzenböck and Johannes Wetzinger
University of Applied Sciences BFI Vienna
Abstract
This paper addresses the challenges to universities which are emerging from the growing
demand for providing open access to data and research results, in several ways. It provides
a discussion of the scientific principles of open access and outlines the key characteristics of
implementing open access in the European Research Area (ERA) and the Erasmus+
programme. The practical challenges emerging for universities in implementing open access
are then laid out, with a special focus on institutional approaches to implementing open
access, its financial requirements and legal implications, as well as the necessary
infrastructure and resources. The main challenges for universities in implementing open
access are summarised in the concluding section.

1 Introduction
Demands for open access to research results have been gaining increasing attention in
scholarly and public debates in recent years. This paper looks at the topic of open access,
examining it on three levels. Firstly, there is a discussion of the significance of open access
for the science system, in which we put open access into the context of evolving models of
the science system as well as science policy. This is then used as the basis for an analysis
of how open access has been taken up in major European Union (EU) funding programmes
in the areas of research and higher education. Linked to this, we provide a review of the
concrete open access requirements and policies of the recent framework programmes for
research and the Erasmus+ programme. The paper goes on to evaluate the implementation
of open access at the level of higher education institutions. Key aspects which need to be
considered for this institutional implementation are introduced here – ranging from legal and
financial issues to infrastructure and resources. Finally, conclusions on key findings are
drawn and there is a summary of the challenges that universities and individual researchers
face when implementing open access.

2 Open science and open access (Paier)
Open science and open access have been attracting increasing attention in science and
politics. Both principles are closely intertwined, and represent inherent characteristics of
scientific practice:
“Open inquiry is at the heart of the scientific enterprise. Publication of scientific
theories – and of the experimental and observational data on which they are based –
permits others to identify errors, to support, reject or refine theories and to reuse data
for further understanding and knowledge. Science’s powerful capacity for self-
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correction comes from this openness to scrutiny and challenge.” (The Royal Society
2012: 7)
This statement reveals that openness is also a key feature of self-regulation of science.
Scientific progress is a result of the science system’s capacity for rigorous and organised
evaluation and criticism of theories, data and methods. Openness is therefore a key principle
of academic socialisation and a fundamental value which guides both the behaviour of
individual scientists and the science system’s interaction with other scientific and nonscientific institutions.
Alignment of scientific activities to the principles of open science and open access cannot be
taken for granted, however, as there are a number of developments which require
continuous redefinition of the practices of open science. Rapid and pervasive technological
changes have led to new ways of production of scientific knowledge, as well as novel
practices with respect to communication and interaction in science. The increasing
interdependency between science, the economy and society raises new questions about
intellectual property rights and about the relationships between the public and private
benefits of scientific research. A growing number of interest groups are demanding closer
involvement in agenda setting, assessment of scientific practices and results, and greater
participation in evaluating the impact of science on people, society and the environment.
Politics has a strong interest in utilising the science system’s capacity to contribute to
economic growth.
The ambiguity of change processes increases the need for continuous reflection on how
science can continue to grow in significance as a public good. There is a widely accepted
understanding that open access is a fundamental principle. A principle which is crucial to
securing the position of individual researchers and universities as key organisations in
knowledge production, and to the concept of unrestricted knowledge exchange.
Since the 1990s, a significant number of academic initiatives have promoted open access
and developed strategies for its implementation. One of these, the Berlin Declaration,
developed a comprehensive and widely acknowledged definition which characterised open
access “as a comprehensive source of human knowledge and cultural heritage that has been
approved by the scientific community.” (Berlin Declaration 2003)
Pursuant to the Berlin Declaration of 2003, open access contributions must:
“…satisfy two conditions:
1. The author(s) and right holder(s) of such contributions grant(s) to all users a free,
irrevocable, worldwide, right of access to, and a license to copy, use, distribute,
transmit and display the work publicly and to make and distribute derivative works, in
any digital medium for any responsible purpose, subject to proper attribution of
authorship (community standards, will continue to provide the mechanism for
enforcement of proper attribution and responsible use of the published work, as they
do now), as well as the right to make small numbers of printed copies for their
personal use.
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2. A complete version of the work and all supplemental materials, including a copy of
the permission as stated above, in an appropriate standard electronic format is
deposited (and thus published) in at least one online repository using suitable
technical standards (such as the Open Archive definitions) that is supported and
maintained by an academic institution, scholarly society, government agency, or other
well-established organization that seeks to enable Open Access, unrestricted
distribution, inter-operability, and long-term archiving.
In the subsequent years, a broad range of strategies to foster implementation of open access
were developed at the institutional level in higher education institutions (HEIs). At the same
time, scholarly and public debate of the topic which also considered legitimate reasons for
restricting access (Prosser 2007) led to a greater understanding of the scope of open
access.
In recent years, the prevailing view has emerged that open access is an essential principle
which should be strengthened in order to maintain and accelerate scientific progress. The
restriction of access to knowledge that is a result of the growing commercialisation of
academic publishing is a major concern. This has brought about a paradoxical situation in
the knowledge society whereby the number of scientific publications is growing while access
to scientific knowledge is being restricted and becoming more expensive (Willinsky 2006:
16f.). Indeed, this trend can be viewed as “privatization of information and ideas’’ which also
accentuates the “marginalization of critical discourse’’ (Longino 2002: 129). In contrast, open
access is understood as a strategy with various benefits in terms of scientific progress (see
figure 1).

Figure 1: Benefits of open access
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Source: AOASG
As figure 1 shows, it can be argued that open access benefits key agents in the HEI sector
as well as its stakeholders such as funding agencies, taxpayers and the general public.
However, it should be added that, from a historical perspective, open access is also a
continuation of an ongoing struggle for transparency, participation and quality assurance in
science. When examining the changes within the science system and its relationships with
society, politics and economics, it becomes clear that open access is also an important
means for rebalancing relationships within science and for rebalancing science’s
relationships and interactions with other societal systems.
2.1

Modern science as open science: communalism, universalism,
disinterestedness and organised scepticism

The idea of science as an open, testable activity which is subject to rigorous reviewing by
peers is a key aspect of the concept of modern science. Merton (1973: 267ff.) identified four
principles governing science as an individual activity and as a system: universalism,
communalism, disinterestedness and organised scepticism. Communalism refers to the
mechanism of acknowledgement by publicity whereby scientists give up intellectual property
rights in exchange for recognition and esteem. Universalism ties scientists’ claims (‘truthclaims’) to impersonal criteria. Disinterestedness is reinforced by institutional and social
mechanisms of control. And finally, as a methodological and institutional rule, organised
scepticism describes the scientific community’s structured scrutiny of ideas and results.
Scientists benefit from accepting these principles in various ways, the most important being
the attribution of originality, professional advancement and reward.
Known as the Mertonian norms of open science (OS), Merton believed that these principles
govern scientific and academic behaviour as well as the self-perceptions and the behaviour
of scientists as members of the science system. We suggest to include individualism, in
terms of proving scientific originality, as an additional principle which governs scientific
behaviour.
Conventionally, science can also be understood as a highly expertise-based activity which
enables extreme specialisation of students and scholars in order to meet the criteria of the
scientific reward system (Fleck 1935, Kuhn 1962). Social psychological patterns in these
professional fields reward adherence to internal criteria of the science system and support
normative delimitation against the expectancies of other systems.
2.2

Postmodern science: the state, the economic system and changing modes of
knowledge production

Some of the explicit and implicit characteristics of scientific norms stand in sharp contrast to
normative elements of other systems, such as the economic system, which tends to favour
functional subordination, privatisation of knowledge and which is less interested in organised
scepticism governed by abstract rules as long as products and processes work in practice.
Research on how research practices have changed in the last few decades has analysed
dynamics which are highly relevant when considering the challenges of achieving open
access. A major development which has been observed in recent decades is the closer
6

interaction of academic systems with other agents within or at the edges of the innovation
system. One key process in the formation of modern innovation systems is expressed in the
triple helix model that points to transformations of the functions of universities, industry and
government, which are characterized by increasingly assuming each other’s roles
(Leydesdorff & Etzkowitz 2002). The emerging structure of the triple helix “differs
fundamentally in its functions and roles from the linear innovation model that existed prior to
the emergence of knowledge-based economy” (Leydesdorff & Etzkowitz 2001: 2). The
emergence of new forms of interaction between science and industry changes the structures
of collaboration:
“Previously, the various agencies worked in hierarchical systems with predefined
roles or on markets which forced roles upon them. Now they are expected to assume
multiple roles and functions, not only within their own institutions, but within these new
networked and hybrid organizations. Such a double-layered system of variation and
selection in terms of both institutions and functions can drive itself through very
specific (…) into a more complex dynamics insofar as the agencies involved are able
to use the knowledge base to change their roles, interactions, and positions. (…) The
network arrangements can be considered as an overlay that acts on a variety of
institutions and organizations which may crosscut institutional and national
boundaries.” (ibid.)
Another perspective emphasises the dynamics of knowledge production and distribution as a
result of changing institutional and economic conditions at the micro- and meso-level. The
Mode 2 concept of knowledge production developed in the 1990s embraces five
characteristics of the new modes of knowledge production (Gibbons et al. 1994: vii ff.):






knowledge is increasingly produced in contexts of application
processes of knowledge production are characterised by growing heterogeneity and
organisational diversity
in contexts of knowledge production characterised by involvement of agents from
different sectors and/or professional fields transdisciplinarity becomes a key
characteristic of the process, and the nature of knowledge involvement of
heterogeneous agents with different interests extends the traditional norms of quality
in science
increasing requirement for reflexivity in terms of taking into account a wider range of
interests and criteria in knowledge production and dissemination

Both the triple helix model and the Mode 2 concept point towards fundamental changes in
the involvement of different systems and sectors and the interaction between heterogeneous
agents in knowledge production. Commercialisation is therefore just one process which
triggers restrictions in access to data and knowledge. Another highly relevant dynamic is
resulting from new, cross-sector of knowledge production which are characterised by new
questions about data ownership, intellectual property rights, the basis of collaboration, as
well as the dissemination and exploitation of data and knowledge:
“Although many sensitive issues remain to be solved, from questions [of] who owns
what and who can give away what under which conditions, to the technicalities of
data disclosure, new forms of sharing are rapidly becoming part of the public
7

commons. Eventually, a new culture of sharing, involving citizens as well as
researchers, will need to emerge […]. It will transform authorship and forms of
collaboration, the wide-spread sharing of data prior to publication and access to
research infrastructures. The boundaries between public and private will be further
eroded and questions of ownership will have to be renegotiated.” (Nowotny 2015:
1603)
In light of these changes, open access appears to be becoming an ever more fundamental
condition for the science system’s capacity for renewal and progress based on a set of rules
which is accepted in the science system as well as in other systems. Where new modes of
knowledge production demonstrate the necessity for connecting highly specialised
knowledge, diverse paradigms, methods and routines in a pragmatic concept of science, the
exchange of data and knowledge is the basis of interaction. When interactive knowledge
production becomes more complex and risky, open access becomes a regulatory framework
which enhances the capacity for self-assessment of the validity, reliablity, objectivity and
practicability of knowledge.

2.3

Science policy, innovation policy and open access

The developments described above lend science policy a particular relevance for the
promotion of open access (OA). In Europe, there are a wide range of national initiatives
which demonstrate the importance of government-funded research and higher education
institutions for the implementation of open access. For instance, CERN in France and the
Max Planck Society in Germany were among the first large state-funded research institutions
to pursue a rigorous supra-national and cooperative OA policy as early as 2000 (OpenAire
2018).
A significant number of countries in the European Research Area (ERA) have adopted
national OA strategies or programmes, which have therefore given the implementation of OA
a programmatic framework at the state and institutional levels. Among the countries to adopt
OA strategies were Sweden (in 2006), Ireland (2012), the UK (2013), Denmark (2014),
Slovenia (2015), the Czech Republic (2017) and Switzerland (2018) (Science-Metrix 2013 &
authors’ own research). In other countries, open access became a part of broader open
innovation strategies, such as in Austria in 2016.
Another important measure for promoting OA is making it a key principle in funding schemes.
The European Union (EU) took a leading role in the integration of OA into R&D framework
programmes (see part 3 of this section), triggering many initiatives at national and regional
levels. Regarding the implementation of OA, national governments do not implement direct
legislation on OA, but often address this issue through programme schemes and guidelines
for research funding developed by research funding agencies (Science-Metrix 2013).
At the level of higher education institutions, a large number of universities have already
implemented institutional strategies or begun such initiatives (see section 4). OA-related
programmes at the institutional level encompass the transformation of universities’ publishing
strategies as well as setting up repositories and archives to ensure open access to data and
content. University presses have been transformed into open access publishing houses in
several countries such as in Sweden in 2012 (AEUP, no date). Many higher education
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institutions across the world have also started collaborating to establish OA networks in order
to share knowledge on strategic, organisational, legal and other issues, and E-learning web
portals are already contributing to the exchange of knowledge on OA
(fosteropenscience.org).
The issue of copyright goes hand in hand with OA as it is one of the most important
intellectual property rights for scientists. It is a topic which has attracted particular interest,
and adaptations of the legal framework have been made in many countries in response to
the changing publishing conditions. As copyright holders, researchers are required to
consider the legal implications of their publishing activities, e.g. whether to work in pure or
hybrid OA journals, how to license their work, and third party rights for (digital or non-digital)
reproduction of material. A significant number of universities have established corresponding
guidelines for researchers, which take into account individual interests and institutional OA
publishing strategies.

3 EU programmes and measures (Brücker, Wetzinger)
The first section of this paper highlighted the importance of the principle of open access for
the science system. Building on this, we will now provide a more detailed review of the
implementation of open access in EU funding programmes. The focus of this section is a
discussion of the role and importance of open access in two large-scale EU funding
programmes, the framework programmes for research and the Erasmus+ (higher) education
and training programme.
3.1

Open Access in EU framework programmes

Framework programmes (FPs) have become a primary policy instrument for promoting and
funding research activities in the EU, having been introduced in the 1980s.1 The consecutive
framework programmes of the past two decades, FP6, FP7 and Horizon 2020, have become
increasingly embedded in the European Research Area (ERA), a political initiative which was
established to advance and integrate research in Europe. The concept for the ERA was
launched with publication of the European Commission’s Communication Towards a
European Research Area in 2000 (European Commission 2000).2
The main objectives of the ERA are to promote “[m]ore effective national research systems”,
“transnational co-operation and competition”, an “open labour market for researchers” and
“gender equality” in research. The ERA also aims to contribute to the “[o]ptimal circulation,
access to and transfer of scientific knowledge” (European Commission 2012a: 3f.) – an
aspect that is particularly relevant from the perspective of the evolving science models and
the function of open access, which was outlined in the previous section. In this broader policy
context, the framework programmes for research are considered as an important instrument
for the implementation of the ERA (Reillon 2017). The following section will briefly introduce
the two most recent framework programmes, FP7 and Horizon 2020, with a particular focus
on the growing importance of open access.
1

2

For a detailed overview of the development from the first framework programme (FP1) to Horizon
2020 (FP8) see Reillon 2017.
For more details on the evolving ERA see Reillon 2016.
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3.1.1

Role in the 7th Framework Programme (FP7)

The 7th EU Framework Programme for Research and Technological Development (2007–
2013) received an earmarked budget of over EUR 50 billion. FP7 was clustered along four
principle objectives (European Commission 2005) and activity areas, which Reillon (2017:
20) summarises as follows:





“cooperation: support for transnational research projects in 10 thematic areas, with
security as a new area and space as an area on its own;
ideas: supporting bottom-up research projects with individual grants via the
establishment of the European Research Council (ERC);
people: strengthening human capital in research and support mobility; and
capacities: supporting key aspects of European research and innovation capacities
(infrastructures, regional clusters, SMEs, international cooperation).”

Open access was taken up as an important topic in FP7. The European Commission aimed
“to provide researchers and other interested members of the public with improved online
access to EU-funded research results”, which was “considered a way to improve the EU’s
return on research and development investment” (European Commission 2012b: 5). As a
press release from the European Commission in 2007 shows, economic considerations were
one of the factors behind the focus on open access: the accessibility of research results and
data was seen as “an important driver for innovation in our increasingly knowledge-based
economy” (European Commission 2007).3
In 2008 the European Commission started implementing its Open Access Pilot in FP7, which
continued until the end of the programme. The thematic areas in the framework programme
which were selected for this were energy, environment, health, information and
communication technologies, research infrastructures, science in society and socioeconomic sciences and humanities. Together these areas encompassed about 20 percent of
the FP7 budget, and corresponding projects had to comply with pre-defined open access
requirements. The grant agreements4 with the European Commission specified that peerreviewed articles which stemmed from the projects had to be deposited in a repository
(European Commission, no date; European Commission 2012b). Grant holders were also
urged to “make their best efforts to ensure the open access” of these publications within a
predefined timeframe (European Commission, no date).5
The following graphic illustrates how to achieve open access and deposit publications linked
to the Open Access Pilot in FP7.

3

4

5

At the same time it was emphasised that further tools as well as organisational support are
required for archiving results and preventing the loss of information (European Commission 2007).
For more details see Special Clause 39 on open access in Annex I:
http://ec.europa.eu/research/press/2008/pdf/annex_1_new_clauses.pdf (Access: 2018-12-19)
Depending on the subject area, either 6 or 12 months were defined. To support projects in their
efforts, funding was made available to contribute to the cost of open access publishing under
certain circumstances.
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Types of OPEN ACCESS – two basic models
•Open access publishing: is offered by open access journals and by "hybrid" journals – immediately available in open
access mode – "GOLD" open access
•Self-archivng: authors deposit the peer-reviewed manuscripts of their articles in repositories (open archives) –
"GREEN" open access

What to deposit?
•Final published articles (usually a pdf-file) OR
•Final peer-reviewed manuscript (post-print version)

Where to deposit?
•Final articles or manuscripts into the institutional repository of the research institution with which they are affiliated
OR
•Researchers should identify an approriate subject-based/thematic repository

When to deposit?
•Immediately upon acceptance for publication, to be made open access within six or twelve months depending on
the FP7 research area

The EC encourages …
•… all grant recipients to consider the question of open access when submitting their articles for publication

Source: Authors’ compilation of based on European Commission (no date)
In summary, open access received increased attention in FP7 as a result of the Open
Access Pilot. At the same time, a detailed survey of the implementation of open access
highlighted continuing challenges for researchers (e.g. legal and technical) and
demonstrated the need for further support (European Commission 2012b).
3.1.2

Role in Horizon 2020

The 8th EU Framework Programme for Research and Innovation (2014–2020), Horizon 2020
(H2020), is the successor programme to FP7 and received an earmarked budget of more
than EUR 70 billion.6 At the policy level, Horizon 2020 is closely linked to the implementation
of the aims of the ERA (see above) and the Europe 2020 strategy (European Commission
2010). In a nutshell, the programme aims to contribute to a “society and an economy based
on knowledge and innovation” (Aliferi 2017: 3). The ambitious funding programme is
clustered along three main pillars (Aliferi 2017, Reillon 2015):






“Excellent science” – focusing on fundamental and exploratory research,
competitiveness of the European research and innovation system, and
infrastructures, as well as career development and exchange.
“Industrial leadership” – focusing on technological development and innovation,
access to risk financing and support to innovative small and medium sized
enterprises.
“Societal challenges” – focusing on research in a number of pre-defined societal
challenges (linked to the EU 2020 strategy); areas which strongly affect society.

A more detailed overview of the programme structure is provided in the table below.
6

For a more detailed overview of this complex programme see Aliferi (2017) and Reillon (2015).
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Structure of the Horizon 2020 Programme:
Pillar 1:
Excellent science
 European Research
Council (ERC)
 Future and emerging
technologies (FET)
 Marie Skłodowska-Curie
actions
 Research infrastructures

Pillar 2:
Industrial leadership
 Leadership in enabling
and industrial
technologies
 Access to risk finance
 Innovation in SMEs

Pillar 3:
Societal challenges
 Health, demography, etc.
 Food security, agriculture,
forestry, etc.
 Energy
 Transport
 Climate, resources
 Europe in a changing
world
 Secure societies

Other objectives:
 Spreading excellence and widening participation
 Science with and for society
Additional activities:
 Joint Research Centre (JRC)
 European Institute of Innovation and Technology (EIT)
Source: Compilation based on Aliferi (2017) and Reillon (2015)
The importance and visibility of open access has evidently increased.7 Horizon 2020 has
learned from the FP7 Open Access Pilot initiative and enhanced the role of open access in
the 2014-2020 funding period (European Commission 2016a). In the Horizon 2020
framework, open access was defined as “the practice of providing online access to scientific
information that is free of charge to the end-user and reusable”. It is emphasized that the
programme is open to all scientific disciplines, and a distinction is made between two
principle types of information: “peer-reviewed scientific research articles (published in
scholarly journals)” and “research data (data underlying publications, curated data and/or raw
data)”. There is explicit reference to the Berlin Declaration, which we referred to at the
beginning of this paper, in this context. By promoting open access in Horizon 2020, the
European Commission expects to enhance aspects such as quality, efficiency, innovation
and transparency in scientific processes (European Commission 2017: 3f.).8
With regard to the approach taken to practical implementation of open access in Horizon
2020,9 specific legal requirements concerning open access have been included in the grant
agreements for individual projects. The grant agreement for Horizon 2020 projects
specifically stipulates that “Each beneficiary must ensure open access (free of charge, online
access for any user) to all peer-reviewed scientific publications relating to its results”
(European Commission 2018a: 242). In line with broader international trends, in Horizon
2020 open access can be provided in the following two ways (European Commission 2017,
European Commission 2016a):
7

8
9

This is in line with the European Commission’s broader priority of increasing access to scientific
information, as outlined in a landmark communication of 2012 (European Commission 2012c).
For further context see also European Commission (2013) and Spichtinger (2013).
Detailed guidelines for grant holders are provided in European Commission (2017) and European
Commission (2018a).
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Self-archiving (‘green open access’): the final manuscript of the publication is
uploaded to a repository and open access has to be provided within a pre-defined
embargo period10
Open access publishing (‘gold open access’): the publication is issued in an open
access journal or a ‘hybrid journal’, a term referring to a journal which only provides
open access to selected articles.11

In parallel with this, there has also been an increased focus on open access to research data
in Horizon 2020. The European Commission is implementing a pilot initiative called the Open
Research Data Pilot (ORD Pilot). The pilot was launched on a limited scale in pre-defined
areas of Horizon 2020 (European Commission 2013), and then expanded to enable broad
coverage in the funding programme with the 2017 work programme.12 The European
Commission’s approach to research data in Horizon 2020 can be summarised as “as open
as possible, as closed as necessary” (European Commission 2017: 8).
This approach means that while open access to research data has become a “default
setting” for Horizon 2020 projects in all thematic areas, grant holders have the opportunity to
opt out if required. For example, specific opt out agreements – either partial or total – can be
concluded to take account of security, personal data protection or envisaged
commercial/industrial use issues. Specific regulations to this effect are contained in the grant
agreement (European Commission 2017, European Commission 2018a). At the operational
level, projects in the Open Research Data Pilot are required to formulate a detailed Data
Management Plan which addresses the collection and use of data (European Commission
2016b). The data on which the project publications are based (including metadata) has to be
provided in a research data repository. Stakeholders must also be able “to access, mine,
exploit, reproduce and disseminate” the data free of charge (European Commission 2017:
10, European Commission 2018a: 243). The required data features are summed up by the
acronym FAIR, standing for findable, accessible, interoperable and reusable (European
Commission 2016a).
The diagram below summarises the ‘road to open access’ in Horizon 2020:

10
11

12

Typically within six months (for the social sciences and humanities up to 12 months).
Here it should be noted that costs of achieving open access publishing are eligible for project
funding.
Only a few instruments have been excluded, for details see European Commission (2017).
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Source: European Commission (2017).
With regard to the current status of implementation, preliminary statistics available on the
OpenAire Monitor platform suggest that open access is available to 81.5% of the publications
which have been recorded for Horizon 2020 projects (OpenAire 2018).13 However, the
European Commission undoubtedly has more ambitious goals. Linked to the broader
concept of open science14, it has been stated that by 2020 “all peer reviewed scientific
publications” should be freely available, and that the practice of “FAIR Data sharing is the
default for scientific research” – implying that, as described above, data should be “findable,
accessible, interoperable and reusable” (European Commission 2016a). In reference to
these objectives, the European University Association recommends in a study that, to move
towards these goals in the coming years, “awareness of open access and open research
data” must be raised among researchers (Morais/Borrell-Damian 2018). As will be shown in
more detail in section 4, a significant level of expertise (e.g. technical and legal expertise) is
also required at an institutional level in order to advance open access.
In conclusion, it is evident that the role of open access has increased in the EU framework
programmes over the past decade. Building on a pilot initiative in FP7, open access has
assumed great importance in Horizon 2020. Open access to peer-reviewed publications has
become mandatory in all thematic areas and open research data is being promoted by
means of the Open Research Data Pilot. While it remains to be seen whether the ambitious
goals outlined above will be achieved, it is clear that important steps to foster open access to
research results and data have been taken.

13
14

As compared to slightly above 70% in FP7.
For information about open science from an EU perspective, see European Commission (2016c).
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Source: Authors’ compilation based on European Commission (2012b, 2016a, 2017)
3.2

Open access in Erasmus+

After reviewing the role of open access in FP7 and Horizon 2020, this section will briefly look
at the role of open access in the Erasmus+ programme. Erasmus+ is a large-scale EU
funding programme covering a broad thematic area to support education, training, young
people and sport. The programme started in 2014 and will run until 2020. It received an
earmarked budget of EUR 14.7 billion.15 While the term Erasmus is most commonly
associated with student mobility, the Erasmus+ programme has a much broader scope
(Chircop 2015). In fact, the launch of Erasmus+ has significantly changed the European
funding landscape in the field of (higher) education and training, as several predecessor
funding schemes were integrated and replaced by Erasmus+. This includes the Lifelong
Learning Programme, a set of high-profile programmes in the field of international higher
education (Tempus, Erasmus Mundus, Alfa and Edulink), as well as the Youth in Action
Programme (Mazur/Chircop 2016).
At the policy level, the design of Erasmus+ is firmly shaped by Europe 2020 strategy
objectives (European Commission 2010) and the strategic framework for European
cooperation in education and training, ET2020 (Council of the European Union 2009). The
activities and projects that can be funded under Erasmus+ are categorised according to three
‘Key Actions’, “Learning Mobility of Individuals”, “Cooperation for Innovation and Exchange of
Good Practices”, and “Support for Policy Reforms” (Mazur/Chircop 2016; Vroonhof/Van der
Graf/Buiskool 2018). From a higher education and open access perspective, Key Action 2,
Cooperation for Innovation and Exchange of Good Practices, is particularly relevant as it
funds international higher education projects in areas like “Capacity Building in Higher
Education”, “Knowledge Alliances” and “Strategic Partnerships”. Likewise, the “Jean Monnet

15

The largest share (77.5%) of this budget is allocated to education and training. Youth (10%) and
sport (1.8%) have received relatively small contributions (Chircop 2015).
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activities”, which are not categorised under one of the Key Actions, are of relevance given
their contribution to research and teaching in the field of European integration studies.16
Structure of the Erasmus+ programme:
Key Action 1:
Mobility of Individuals
 Mobility of learners and
staff
 Erasmus Mundus Joint
Master Degrees
 Erasmus+ Master loans

Key Action 2:
Cooperation for Innovation
and Exchange of Good
Practices





Strategic Partnerships
Knowledge Alliances
Sector Skills Alliances
Capacity Building
projects
 IT support platforms

Key Action 3:
Support for Policy Reform
 Knowledge in education,
training and youth
 Policy innovation /
European policy tools
 Stakeholder dialogue,
policy and Programme
promotion

Additional activities:



Jean Monnet activities
Sport

Source: Authors’ compilation based on European Commission 2018b.
In comparison to predecessor programmes, topics related to open access and open
educational resources (OER) gained in importance in the Erasmus+ programme. The
Erasmus+ Programme Guide, one of the funding scheme’s key reference documents, states
that “Erasmus+ has an Open Access Requirement for educational resources and
encourages Open Access of research results and data” (European Commission 2018b: 318).
For the purposes of the Erasmus+ programme, the European Commission adopted the
following set of definitions. Firstly, open access is defined as “a general concept of publishing
materials of a specific kind openly, i.e. to be accessible and usable by the largest possible
user group and for the largest number of use cases” (European Commission 2018b: 318).
Secondly, open educational resources are defined as:
“educational materials of any kind (e.g. textbooks, worksheets, lesson plans,
instructional videos, entire online courses, educational games) which can be freely
used, adapted and shared. OER have either been released under an open license or
are in the public domain (i.e. copyright protection has expired). Cost-free materials
that cannot be adapted and shared by the public are not OER.” (European
Commission 2018b: 318)
With this policy objective the European Commission aims to “ensure that publicly funded
materials provide value to the general public, to increase the value, visibility and reuse of the
insights and work of a project, and to ensure long-term access to the results, even if e.g. a
beneficiary consortium ceases to exist” (European Commission 2018b: 261). This is no
surprise given the fact that ensuring the long-term futures of many EU-funded higher
education projects has been challenging after the official end of funding periods. At an
16

For more detailed information on these activities see European Commission (2018a).
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operational level, support is available for the implementation of the open access requirement
in the Erasmus+ programme through the Erasmus+ Project Results Platform (European
Commission 2018c). The platform was launched by the European Commission to provide an
infrastructure for the publication of project outcomes. Over the long-term, the Erasmus+
Project Results Platform aims to provide access to summaries and results of all Erasmus+
projects (European Commission 2018b, European Commission 2018c). With a view to this,
beneficiary institutions are required to upload their project results to the platform at the end of
the project life-time.17 At the time of writing the platform already contained information on a
total of 94,691 Erasmus+ projects, of which 3,904 (4.1%) have already provided project
results.18
It is evident that open access was taken up as a topic in Erasmus+ and the first steps in
developing an open access policy and infrastructure have been taken. However, the actual
impact that this will have remains to be seen. Two questions are particularly important in this
regard. Firstly, the extent to which the Erasmus+ Project Results Platform will actually be
able to provide full access to the project results of the large-scale funding programme.
Secondly, if the platform will, in practice, be used as an information hub to access EU project
results by stakeholders. These issues require further monitoring and attention, in order to
successfully strengthen the role of open access in Erasmus+ and “increase the value,
visibility and reuse of the insights and work” (European Commission 2018b: 261) as desired
by the European Commission. Interim reviews of the Erasmus+ programme have provided
important findings on the implementation of this ambitious funding scheme (Zygierewicz
2016, Gaebel/Stoeber 2016, Vroonhof/Van der Graf/Buiskool 2018). However, these studies
did not evaluate experiences in connection with open access in Erasmus+, indicating a need
for further research.

4 Implementation at the university level (Panzenböck)
As shown in the previous sections, open access has started to play an important role in
governmental science strategies as well as in funding policies. Higher education and
research institutions are increasingly being required to comply with open access rules when
seeking to win public research funding. This section aims to provide a broader perspective
on the strategic and practical aspects that higher education institutions need to consider
when implementing open access.
4.1

Institutional approaches and implementation

There are various routes to open access. Swan (2012: 41) identifies three strategic
approaches: policy-oriented, advocacy-based, and focus on infrastructure development. At a
more operational level Blanchett & De Groff (2017) outline five areas which should be taken
into account in open access planning: baselining and policy compliance; structures and
workflows; advocacy; cost management; and metadata and systems interoperability. Their
recommendations are based on the UK’s Open Access Good Practice (OAGP) initiative,
17
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Therefore results only become publicly available on the platform after the official closure of a
project.
Own calculation based on data available at the Erasmus+ Project Results Platform (European
Commission 2018c) as at 19/09/2018.
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which ran from 2014 to 2016 and involved 30 UK pathfinder institutions in the higher
education sector (DeGroff 2017).
In the course of the OAGP initiative, the Collaborative Institutional Assessment of Open
Access (CIAO) tool was developed to evaluate an institution’s readiness for open access
according to eleven capabilities at five stages of implementation. For each combination of
capability and stage, the tool provides guiding questions for assessment of the progress a
higher education institution has achieved and for defining the next steps to be taken (see
Oxford Brookes University 2015).

Dimensions

Stages Envisioning Discovering
& Initiating

Designing
& Piloting

Rolling out

Embedding

Institutional Policy & Strategy
on OA
Financing OA
Services for OA support
System to gather data for OA
compliance
Documentation/visibility of
process
Reporting, monitoring and
audit
Publication embargoes
Advocacy
Advice on where to publish in
an OA environment
Impact of OA on research
profile
Outputs, e.g. books, nontextual and research data not
yet OA

Source: Oxford Brookes University 2015: 2-4
The OAGP initiative collected records from implementation processes implemented by
thirteen UK universities (available online, see HHuLOA 2016). The records are subdivided
into ten different areas of institutional action: systems integration, workflows, open access
standards, metadata, university policy, staffing, advocacy, success stories, issues, and
current or future steps of implementation.
Each university provided records every six months, reporting on aspects of the progress
achieved as well as the challenges faced and the insights gained. In November 2015, a
review of the initial activities highlighted some of these insights (Awre 2015). One of the
findings was that libraries were being given the responsibility for organising repositories.
Libraries were also playing a key role in implementation and in quality assurance of the open
access process. With respect to routine open access related activities, although automated
tools were being used for metadata entry, much of the work was still being done manually.
Institutional policies were strongly focused on green open access. Initial experiences also
revealed that support services were facing challenges on account of the significant amount of
resources required for the implementation of open access.
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4.2

Financial considerations

Cost management is one of the first issues to come up in any discussion about the various
open access models, or ‘roads’, since each model entails different costs and efforts
depending on the particular institutional und legal approaches towards publishing.
The main distinction is between ‘gold’, ‘green’ and ‘hybrid’ open access. ‘Gold’ open access
refers to primary publication of academic works in open access journals or books. In the
‘green’ open access model, authors publish their works in addition to journals or books via
self-archiving in institutional or subject repositories. While publishing under the gold open
access model usually requires payment of an Article Processing Charge (APC) per
publication, such charges do not occur for self-archiving under the green model. However,
self-archiving entails administrative effort and costs for the implementation and maintenance
of repositories. In the ‘hybrid’ open access model, “articles are made openly available,
against the payment of an Article Processing Charge (APC), while other articles remain
closed access, and the journal as a whole subscription-based” (Matthias 2018).
According to recent information published by the University of Cambridge, the amount that
publishers charge varies considerably: The average range for APCs for both, publications
under the gold and under the hybrid model, is between Euro 2300-3500 (University of
Cambridge, no date).
The hybrid model is controversial because academic institutions must pay for publication as
well as for the full subscription to get access to the closed-access parts of the journal. The
publishers therefore receive double or multiple payments, financed by public funds, for the
same article, a practice coined ‘double-dipping’ (Matthias 2018). For this reason, many
public funding bodies no longer reimburse publication costs if the work is not published with
full open access. Plan S of the newly founded cOAlition S19, which comprises 13 national
funding bodies supported by the European Commission, explicitly states that the hybrid
publishing model is not compatible with its principles.

19

cOAlition S / Plan S, https://www.coalition-s.org, accessed: 11/04/2018.
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Source: Cornelia Panzenböck
Higher education institutions deal with the financial aspects of open access in several ways.
Institutions who wish to encourage open access publishing often set up publishing funds to
finance its authors’ APCs.
TEXTBOX: Publication fund of the Technical University of Applied Sciences
Wildau (TH Wildau, Germany)
Open access at the Technical University of Applied Sciences Wildau in Germany was
initiated at a conference on open access which the university hosted in cooperation
with the local library network (KOBV Kooperativer Bibliotheksverbund BerlinBrandenburg) in 2006. In the same year, the university launched its institutional
publication server, and in 2007 it signed the Berlin declaration. A year later, the State
of Brandenburg’s Higher Education Act was revised to mandate “Open Access to
scholarly information in university libraries” (Arbeitsgruppe Open Access n.d.: 28). In
most cases, TU Wildau opted for the green road to open access, which requires
investment of time in researching, communicating and consultation on self-archiving
options. Since 2010, funding for open access publications has been allocated to the
library budget (Seeliger 2012), and the university has continued to develop funding for
open access and also received financial support from the Deutsche
Forschungsgemeinschaft (DFG). The publishing output of all authors affiliated with
the university has been analysed to determine the amount of money that is required
to cover APCs. This analysis was based on data from Web of Science as well as
PubLister, a service which provides individual publication lists for researchers at TH
20

Wildau. TH Wildau reimburses APCs of up to EUR 2,000 if an article is published in
gold open access journals which are listed in the Directory of Open Access Journals
(DOAJ)20. Hybrid journals are excluded. In the interest of transparency, all APCs paid
by the university are reported to OpenAPC21. The remaining funds for the year are
openly available on the university website. The university library also provides a
designated member of staff to help authors with any questions or concerns (Borchert
n.d.).
While establishing publication funds helps authors to publish in costly journals, it does not
support changes to the publishing landscape. Schimmer et al. (2015) argued that there is
already enough money in the current system to make a large-scale shift from subscriptionbased to services-based payments for Open Access publishing without additional costs.
A growing number of higher education institutions are using ‘offsetting’ and ‘read and publish’
agreements to change their scholarly publishing business models with the goal of bringing
about a general shift to open access publishing (Schimmer et. al. 2012: 10). In offsetting
deals, the APCs paid by an institution are deducted from subscription costs. Other models
offer a discount on APCs for institutions holding a subscription. Read and publish deals
include a certain number of APCs which are available to corresponding authors affiliated with
an eligible institution (Bauer et. al. 2018: 468).
Since individual institutions usually do not have the power to negotiate such transformative
deals with publishing houses, this is often undertaken by library consortia (Bauer et al. 2018:
468). Project DEAL22, for example, is working towards national licensing agreements for
Germany which include a transformative open access component. In Austria, KEMÖ23, a
consortium of academic libraries, is negotiating offsetting and read and publish deals with
publishers within the scope of the Austrian Transition to Open Access (AT2OA) project
(Bauer et. al. 2018: 468). Seven such agreements have already been concluded.
4.3

Legal considerations

The choice of licensing model for a publication intended for open access is important as it
has a major impact on the reusability of the publication. Creative Commons (CC) licenses
were developed to enable creators to freely choose how their work can be used or adapted.
CC licenses allow producers (authors) to define the rights they grant for further commercial
or non-commercial use or processing (Lessig 2005). Creative Commons, a not for profit
organisation, develops standard license contracts for authors and creators to use free of
charge. These licenses have been updated over the years, resulting in a number of different
versions. The current version is CC 4.0.

20
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Directory of Open Access Journals (DOAJ), https://doaj.org/ (Accessed on 20/12/2018)
OpenAPC initiative, https://treemaps.intact-project.org/ (Accessed on 20/12/2018)
Project DEAL, https://www.projekt-deal.de/about-deal/ (Accessed on 20/12/2018)
Austrian Academic Library Consortium (KEMÖ), https://www.konsortien.at/default-en.asp
(Accessed on 20/12/2018)
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Author: Shaddim; original CC license symbols by Creative Commons
Source: Wikimedia Commons 2016 (Accessed on 22/10/2018) CC-BY-4.0
https://commons.wikimedia.org/wiki/File:Creative_commons_license_spectrum.svg#filelinks
The Creative Commons licensing model helps authors to select an appropriate license model
before publishing by requiring them to answer two important questions:



Do you want to permit commercial use of the work?
Under what circumstances will you permit the sharing of adaptations of the work, if at
all?

The answers to these questions are communicated by the corresponding abbreviations BY
(attribution), NC (non-commercial), ND (no-derivatives), and SA (share alike).





A CC-BY license permits redistribution and reuse of a work as long as the creator is
appropriately credited.
CC-BY-NC only permits non-commercial redistribution and non-commercial reuse of
a work as long as the creator is appropriately credited.
CC-BY-ND permits the redistribution and reuse of a work as long as the creator is
appropriately credited, but distribution of any derivative work is not permitted.
The addition of SA to any other license (e.g. CC-BY-SA or CC-BY-NC-SA) means
that any derivative work must be made available under an identical license. This
ensures that the same freedoms as the original are granted for all resulting works.

If an author requires an open access license which conforms to the Berlin Declaration (see
section 2 of this paper), their choices are narrowed down significantly. CC-BY (attribution)
22

most closely corresponds to the Declaration’s definition of open access. The right to make
and distribute derivatives is a specific stipulation of the Berlin Declaration, which rules out ND
(no derivatives) licenses.
4.4

Infrastructure and resources

A repository is a digital platform where authors can deposit copies of their articles.
Repositories are therefore an essential element of any open access infrastructure. Selfarchiving is another term used to refer to the green road to open access. R&D funding
schemes often require authors to ensure full open access within a specified time frame or
immediately after publication. Obligations such as these may conflict with publishers’
interests in restricting open access to certain versions of manuscripts or in preventing access
to journals for non-paying users during an embargo period.
In order to ensure full and immediate open access to the results of publicly funded research,
initiatives such as Plan S do not allow embargo periods at all and require authors to make
articles openly available immediately after publication.24 SHERPA/RoMEO25, a database of
self-archiving permissions and conditions of rights given to authors on a journal-by-journal
basis, is a helpful tool for determining which journal or publisher is compatible with specific
author obligations.
Institutional and governmental repositories are run by academic institutions and
governments. They typically contain works by authors affiliated with the institution in
question. Repositories which collect works from authors regardless of their institutional
affiliations and focus on a specific subject area are termed disciplinary or subject
repositories26.
The openDOAR27 directory lists repositories from all over the world, mainly publication
repositories rather than research data repositories. Re3data.org28 is an example of a
catalogue containing research data repositories. Content types in research data repositories
can range from images and audio-visual materials to raw data, databases and source code.
A range of software solutions29 are available to institutions who wish to host their own
repository, many of which are free and open source. While the software itself is provided free
of charge, commercial hosted solutions and customer support may be offered.
DSpace30, from DuraSpace31, is the most popular repository software and is used by 43% of
repositories listed on openDOAR32. DuraSpace also offers modular repository software called
Fedora33, and a fully hosted solution called DuraCloud34.
24

cOAlition S / Plan S, https://www.coalition-s.org/feedback, (Access: 2018-12-20).
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SHERPA/RoMEO, http://www.sherpa.ac.uk/romeo/about.php?la=en, (Access: 2018-12-20).
See, for instance, arXiv.org; https://arxiv.org/, or EconStor; https://www.econstor.eu/ (accessed on
20/12/2018)
openDOAR, http://v2.sherpa.ac.uk/opendoar/, (accessed on 20/12/2018).
Registry of Research Data Repositories, https://www.re3data.org/ (accessed on 20/12/2018).
See, for instance, the product comparison table provided by Repository Software Survey,
http://www.rsp.ac.uk/start/software-survey/results-2010/, (accessed on 20/12/2018).
DSpace, https://duraspace.org/dspace/, (accessed on 20/12/2018).
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Overview of software platforms
Source: OpenDOAR Statistics (accessed on 05/12/2018) CC BY-NC-ND 4.0
http://v2.sherpa.ac.uk/view/repository_visualisations/1.html
Another free and open source software platform is EPrints35, which is used by 13% of the
repositories on openDOAR, making it the second most popular. It is developed at the
University of Southampton. Commercial hosting and support packages are available.
Whether an institution opts to pay for a fully hosted solution or maintains its own in-house
installation depends on financial considerations and on the knowledge and skills of IT staff.
The Existing infrastructure also determines the systems interoperability and metadata
standards. Blanchett & DeGroff (2017:26) give an introductory overview on these topics and
provide links to further information.
TEXTBOX: Justus Liebig University Giessen (Germany)
At Justus Liebig University Giessen (JLU) in Germany, the first step taken by its open
access committee was to adopt an open access resolution to demonstrate
management’s commitment to the principle.
The university has been running an institutional repository, the Gießener
Elektronische Bibliothek36 (GEB, Giessen electronic library) since 1998, where
authors can self-archive their publications (Ruckelshausen 2012). In 2013, GEB was
31

DuraSpace, https://duraspace.org/, (accessed on 20/12/2018).
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OpenDOAR Statistics, http://v2.sherpa.ac.uk/view/repository_visualisations/1.html, (accessed on
20/12/2018).
Fedora, https://duraspace.org/fedora/, (accessed on 20/12/2018).
DuraCloud, https://duraspace.org/duracloud/, (accessed on 20/12/2018).
Eprints, http://www.eprints.org/uk/, (accessed on 20/12/2018).
Gießener Elektronische Bibliothek, http://geb.uni-giessen.de/geb/about.php?la=en, (accessed on
20/12/2018).
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awarded the DINI Certificate of the German Network Information Initiative for Open
Access repositories and publication services.37 In 2011, the university set up an open
access publication fund to promote gold open access.
JLU also offers a range of information services for authors encompassing printed
materials and roadshows and workshops for PhD students, as well as advice on the
use of Creative Commons licenses and print on demand services (Ruckelshausen
2012).
As mentioned above, providing open access requires human resources for maintaining and
managing the institutional repository and providing support to users. There are also other
areas where staffing for support services is required. Authors need to be provided with
advice on publishing options and the publishers’ policies, as well as information relating to
their rights as intellectual property holders, as Creative Commons licences can be confusing
initially. Depending on the institution in question, these services may be provided by a central
open access office or various existing departments.

5 Conclusions
The importance of open access in EU-funding schemes has increased significantly in recent
years. The recent EU framework programmes for research and the Erasmus+ programme
have developed open access policies and specific regulations for funded projects in order to
make project results, publications and data accessible to the scientific community and other
interested stakeholders free of charge.
As shown at the beginning of this paper, open access plays an important role with respect to
the science system’s capacity for renewal and progress. Therefore, the strengthening of the
role of open access in the funding regulations of the EU programmes has the potential to
provide an important stimulus for the development of the science system. As the relevant EU
policy documents show, in parallel with this, broader economic and societal considerations
have also been drivers for the increased focus on open access. However, it should also be
noted that further evaluation of the actual implementation and impact of open access
regulations in the funding programmes is required in order to monitor whether the ambitious
policy objectives are really being achieved.
The increased importance of open access has created both new challenges and
opportunities for universities and researchers. In order to participate in EU-funded projects
institutions and individuals need to continue to develop their capacities and expertise in
implementing open access. In light of the experiences of universities which are at an
advanced stage of implementation, some conclusions about the main challenges can be
drawn:


37

Implementing open access is an extensive task encompassing strategy formation,
resource allocation, organisational development, and development of specialist

Deutsche Initiative für Netzwerkinformation e.V., DINI Certificate, https://dini.de/diensteprojekte/dini-zertifikat/english/about-the-certificate/, (accessed on 20/12/2018).
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expertise. The capacity to devise an integrated strategy can therefore be regarded as
an important key to success.


With regard to strategy formation, example cases from universities with significant
experience of open access demonstrate the importance of taking into account the
interplay of financial, staffing and technical resource considerations in determining
objectives, as well as in the planning of implementation measures. For universities
participating in EU programmes this becomes crucial at all project stages (project
application and planning, implementation, transfer and exploitation of results)
because universities have to ensure compliance with open access regulations at
every stage.



Making the right choices with respect to the various roads to open access is a key
issue for universities. This is a step which needs to be taken before implementation. It
involves rigorous assessment of the advantages and disadvantages of the selected
option, and the measures and resources needed to implement it.



Organisational development, including development of technical infrastructure, is a
key aspect of implementing open access. Example cases show that effective
cooperation between library and IT services, as well as legal, financial, and research
departments is an essential requirement in open access processes.



Open access therefore creates a new area of human resource development
concerned with improving technical, legal, financial, consultative and administrative
expertise in the departments concerned, as well as the training of and provision of
information for researchers with respect to publication and licensing models,
intellectual property rights, use of repositories, data management, and legal and
technical requirements.

Building alliances and partnerships is a promising approach to learning from others and
sharing experiences and knowledge. Since open access is closely connected with
commercial interests and market forces, building alliances is a viable instrument for creating
synergies by means of pooling resources and funds in order to secure the role of universities
as agents of open science.
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