A socio-economic assessment of Open Access
movement in scientific publishing:
The OpenAIRE infrastructure
By Amerissa Giannouli

School of Economics
Supervisor: Phoebe Koundouri
MSc. International and European Economic Studies
2014-2015

1

ABSTRACT
Commercial journals impose high prices in scientific publishing causing problems to the scientific
community. Open Access initiatives, corresponding to unrestricted online access to peer-reviewed
scholarly research are developed around the world and supported by research organizations and
institutions. European Commission has launched in August 2008 the OpenAIRE (Open Access
Infrastructure for Research in Europe) project, supporting Open Access in scientific information and
research output. A study was commissioned in order to assess the economic sustainability of the
OpenAIRE project. The used the framework of Cost-Benefit Analysis in order to evaluate and compare
the costs and benefits of OpenAIRE services, and provide explicit recommendations on the project‘s
economic efficiency and sustainable existence. OpenAIRE costs are explicitly documented in the
market. OpenAIRE benefits are shadow, because they are not traded in any explicit market. As such
these benefits can only be retrieved via the use of non-market valuation econometric methods. In the
study the ‗Choice Experiment‘ non-market valuation method was adopted, which is based on elicitation
of individual stakeholders‘ stated preferences and their aggregation over their relevant populations,
which gives the Total Economic Value (TEV) generated by OpenAIRE. It has been estimated that the
required cost for the OpenAIRE‘s 15-year operation is very small with respect to the corresponding
benefits. Specifically, the average OpenAIRE stakeholder is WTP 779.34 €/institution/year for the basic
services provided by OpenAIRE. The net social benefits for the basic services for 15 years add up to
5,724,000 €. Finally, the potential R&D effect from research suggests even larger benefits in the long
run with a Benefit/Cost ratio of 115.58 for 100 years. This dissertation presents the choice experiment
method that was applied for the purpose of the OpenAIRE‘s sustainability study and contributes to the
literature on monetary valuation of the benefits and costs of Open Access to scientific knowledge.
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INTRODUCTION
In the literature there is a general agreement that ―publicly funded research data are a public good,
produced in the public interest, and as such they should remain in the public realm‖ (European
Commission Report, 2006). This applies to all research results, data and literature, as scientific and
technical advances are made possible only by the sharing of research results. Considering the rapid
development in research, it is important to take action making sure that research material can be
available for everyone and for the next generations. Open Access initiatives are developed around the
world and supported by research organizations and institutions. Open Access corresponds to
unrestricted online access to peer-reviewed scholarly research.
In August 2008 European Commission has launched the OpenAIRE (Open Access
Infrastructure for Research in Europe) project, supporting Open Access in scientific information and
research output. OpenAIRE connects institutional and thematic repositories, Open Access journals and
Current Research Information Systems (CRIS), developing and promoting interoperability mechanisms
for the efficient dissemination of scientific content.
A sustainability study was developed in order to provide OpenAIRE with an accurate
estimation of the benefits and costs of the OpenAIRE infrastructure and to build a sustainable business
model for the continuation of OpenAIRE beyond the life-time of the project funding. To achieve this
goal, a set of specific objectives needed to be met:
1. Stakeholder definition, and given benefits: It is important to identify and prioritise the
stakeholder groups and their needs. This study seeks ways to assign a monetary value to the benefits
these stakeholders gain from OpenAIRE.
2. Accounting: how much does the current system setup, operation and maintenance cost? It is
important that this study distinguishes between the operation of existing services, upgrades of the
system, and the development of new services.
3. Cost benefit analysis: how do the system costs respond to the benefits of the identified
stakeholders?
4. Revenue channels: identify the best and most viable model for OpenAIRE to spread the costs
among beneficiaries (including service charges where appropriate) for its services. Who contributes,
how much and when.
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Given that Open Access in research output is a public good, a non market valuation method was
used to monetary value the benefits associated with the OpenAIRE infrastructure. This method is called
Choice Experiment Method and it is presented in this document. It is most commonly used in valuation
of natural resources and it was initially used in marketing and transportation. The Choice Experiment
Method is based on the implementation of a choice experiment survey, in order to derive the
willingness to pay of the relevant stakeholders for the OpenAIRE infrastructure and its services. Prerequisite for the Choice Experiment was the stage of identifying, prioritizing and mapping the relevant
stakeholder groups and their needs. For this purpose a literature review and a stakeholders
questionnaire were conducted.
The choice experiment was addressed to the European Population. Full-ranking approach was
used, providing rich information from the respondents resulting in 119.51 €/institution/year willingness
to pay for more access to scientific results and compliance to Open Access mandates and 104.29
€/institution/year willingness to pay for more interoperability. The average OpenAIRE stakeholder is
WTP 779.34 €/institution/year for the basic services provided by OpenAIRE. Researchers were willing
to pay less compared to the non-researchers and relevant to open access stakeholders. Budget
differences could explain this result.
This research contributes to the literature on monetary valuation of the benefits of Open Access
to scientific knowledge and this is the first attempt to value those benefits.
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A. LITERATURE REVIEW: Costs and Benefits of Open Access.
OpenAIRE benefits and Open Access business models. Relative
Stakeholders Affected by Open Access.
In this literature review each section summarizes the main aspects of current scientific publishing and
Open Access (OA) publishing. In section I, the main problems in traditional scientific publishing are
discussed, presenting OA as a possible alternative. Section II, includes the main economic implications
of OA. In section III, there is a comparison between the different types of OA publishing. In section IV,
the main benefits of OpenAIRE infrastructure are introduced. In section V, the views of different
authors on the sustainability of the OA business model are discussed. In section VI, important
stakeholders and their attitudes over OA are presented.

I. Traditional Scientific Publishing versus Open Access
There is a consensus among many authors (see for example Conley and Wooders (2009), Cavaleri et al.
(2009), Odlyzko (2013), Willinsky (2009)) that despite the simpler, faster and more democratic access
to a wide range of information made possible by technological innovations and digitization, there are
still many problems in scientific publishing. Commercial journal prices tend to go ever higher and their
publishers earn huge profits by charging libraries great amounts of money. Bergstrom C.T. and
Bergstrom T. C. (2004) have found that commercial publishers charge three-to-nine times as much as
society publishers, across six disciplines from Ecology to Physics. Given the fact that most authors
transfer their copyrights to publishers without understanding all the rights they are giving up,
restrictions on access to published research is also a very common phenomenon.
The Wellcome Trust's report (2003) includes an economic analysis of scientific research
publishing, providing details about the current situation and cost of journals. Figure 1 shows that the
average price increase of any journal between 1990 and 2000 ranges from 5 per cent to almost 25 per
cent. Although the overall trend has been for smaller price increases, the inflation persists.
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Figure 1. Average journal price 1990-2001

Source: Blackwell's Periodical Price Indexes in LSIU Annual Library Statistics 2002

Houghton (2009b), in his cost and benefit analysis of alternative publishing models for
Denmark, measures the differences in scholarly communication system costs per article. Figure 2
shows that subscription publishing is much more costly for university libraries, for example, that need
to subscribe in order to access the articles. In comparison to subscription publishing, Open Access
(OA) publishing and self-archiving are clearly less costly.
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Figure 2. Scholarly communication system costs per article (DKK, circa 2007)

Source: Houghton (2009b)

According to Conley and Wooders (2009), commercial publishers, as they currently operate
(whether papyrocentric or electronic), do more to hinder than to facilitate the process of scholarly
communication. Conley and Wooders describe the publishers as the snake that eats its own tail. Before
recent technological innovations, publishers made significant contributions to typesetting, distribution,
advertising, subscription service and production. However nowadays new technologies have rendered
such functions obsolete, and the only really significant costs that remain are those associated with
producing research, certifying its correctness and value, and establishing the reputation of a particular
research outlet. Conley and Wooders, being critical about the traditional publishers, suggest that there is
no need for these intermediates to get involved in the process. The academia produces, edits and
certifies the research, and at the end consumes it.
The European Commission (2006) has expressed concerns about the excessively high prices of
scientific journals and about the ability of current publishing to foster cost-effective dissemination of
publicly-funded knowledge. Considering market imperfections, the market for scientific publishing is
not an ideal, perfectly competitive private market. The European Commission (2006) stresses the three
main features of the market that cause imperfections. First, the material published in scientific journals
is mostly publicly funded. Second, considering that authors are consumers of scientific output as well
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as producers of it, the private and the social values of publications may differ according to how the
individual researcher behaves (as an author or as a reader). Third, the market is intermediated. Market
imperfections tend to strongly weaken the price elasticity of consumers (authors or readers). The
current price evolution reflects the ability of publishers to take advantage of the relative price elasticity
of demand, and especially for their most popular journals. According to Wellcome Trust's report (2003)
commercial publishers dominate in scientific publishing. Demand is price inelastic because price is
unimportant at the point of use for the research community and journals are not easily substitutable for
each other. Other sources of demand, such as private companies and health services, are uncoordinated,
leaving space for commercial publishing to gain more market power. On the supply side, authors face a
limited number of journals through which their work is acceptable and their primary concerns are the
reputation and reach of journal. Odlyzko (2013), talks about the oligopoly of commercial publishers
who control distribution through large-scale licensing.
Houghton and Sheehan (2009) point out that there is evidence suggesting that toll access
publishing has created access limitations, even for researchers in higher education and specialist
research centres in developed countries. For developing countries, access to the subscription-based
literature has often been limited. According to Alma Swan et al. (2014), in their cost and benefits
analysis of OA in Southern African Higher Education, a case study based on ArXiv OA repository in
physics, showed that the time between research being conducted and citations appearing in publications
that result from that research gets shorter and shorter as research becomes freely available. This brings
greater efficiency to the research process, as shown in Figure 3.
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Figure 3. Number of articles and its citation date (months from publication)

Source: Alma Swan et al.(2014)

According to Houghton and Sheehan (2009), this could potentially result in greater research
impact, development of innovative services and new forms of analysis that could result in economic
growth. Getz (2005) notes three important dimensions of benefits: broader industry, government and
society impacts; educational impacts; and the potential for greater integration of publications and the
other currently increased digital outputs of research.
Kircz (2005), notes that the published literature is not, as often described, the full record of
science. Firstly, there is a timing problem, since pre-prints and other communication mechanisms could
make the published work look outdated. Secondly, there is a selection bias in publishing. OA gives the
potential to create a fuller record of science by facilitating more research materials (e.g. field notes or
laboratory notes, related data sets, etc.). Compared to traditional publishing, OA is timely and it is
characterized by speed of reporting. Thus OA helps speeding up the research process and avoiding the
inefficiency of research duplication that leads nowhere.
So, there is a great number of authors that support OA and believe in OA's benefits for the
community and for research. There are benefits for a number of stakeholders: researchers and researchperforming institutions, research funders and society at large.
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II. Focusing on the Economic Implications of Open Access
The existing publishing system does no longer serve well the needs of scientific research. Houghton
and Sheehan (2009) try to prove that there may be substantial benefits to be gained from more Open
Access (OA) for research findings, using a modified Solow-Swan model and measuring the economic
consequences of dissemination and research. They focus on the effects of OA on Research and
Development (R&D), which leads to economic growth.
Houghton and Sheehan (2009) conclude that OA benefits research by providing faster access,
speeding up the research and discovery process and, potentially, reducing the time/cost involved for a
given outcome, thus improving the efficiency of R&D. Improved access leads to better-informed
research, reducing misleading, false or duplicative research, saving wasted and duplicative R&D
expenditure. Wider access provides enhanced opportunities for multidisciplinary research, interinstitutional and inter-sectoral collaborations, and there are benefits from greater visibility, usage and
impact of research, in terms of citations, social return and funding. Interoperability can lead to
increased opportunities for and rates of commercialization. In addition, greater educational access leads
to improved education outcomes, producing higher level of educational results, enhancing the
capabilities of future researchers and research users.
The same applies to the industry and government institutions that benefit from OA. The
potential for wider access accelerates and widens opportunities for adoption and commercialization of
research findings, thereby increasing the returns on public investment in R&D and on private
investment in discovery and commercialization. For many professions, especially in the medical field
and technology, this has a positive impact on the quality of service and productivity. The potential
emergence of new industries based on OA content could improve quality and enhance research
evaluation, leading to better-disseminated R&D expenditures. Impacts in such areas as management,
economic and engineering consulting might be significant, raising the quality of advice to the benefit of
customers and clients across the economy. One particularly important dimension might be the potential
for greater access for small and medium sized enterprises (SMEs), enabling small firms to do more
research internally, and increasing their ability to absorb research exogenously and to innovate. There
may also be positive impacts on policy development, through a better-informed policy debate and a
wider access to the information underlying policy decisions. These are all ideas noted from Houghton
and Sheehan (2009). Preliminary results of estimating the potential impacts of OA on research findings
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by using the Solow-Swan model, suggest that these are indeed potential impacts of OA.
Houghton and Sheehan (2009) also emphasize the dimensions of OA potential impact to the
‗informed citizen‘ and ‗informed consumer‘ – with implications for better use of health and education
services, better consumption choices, etc. leading to greater welfare benefits, better health and
education outcomes, etc., which may in turn lead to productivity improvements. Society at large
benefits from OA due to the availability of information and a better knowledge of the world.

Figure 4. Economic Impacts: Subscription publishing versus Open Access

Source: Houghton et al. (2006)

As Zimmermann (2009) believes, libraries favour OA and they are trying to help the OA movement by
financing publication charges or hosting OA journals. For example some libraries fund the Article
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Processing Charges (APCs), while publishers provide discounts on APCs according to the category of
research or pay the author memberships in OA peer-reviewed scientific journals, such as PeerJ. Instead
of the authors, it is their funding organizations that are most interested in seeing their funded research
more broadly disseminated as well as their cost reduced through OA. OA is all about the free
dissemination of research and research results should be available to everyone, leading to faster
progress and adoption. The electronic format of OA journals does not have any space constraint, thus
an article can be complemented by additional material, such as the underlying data and code or more,
enriching the article itself and increasing its usefulness for researchers and other actors of the
community.

III. The Different Open Access Publishing Models
There are three main models of Open Access (OA) publishing: Gold, Green and Hybrid. One might be
riskier than the other. According to J. Houghton (2009), ‗Green OA‘ corresponds to self-archiving in
parallel with subscription publishing, in ‗Gold OA‘ the author pays the journal for publishing and
‗Hybrid OA‘ is the ‗deconstructed‘ or ‗overlay journals‘ model of self-archiving with overlay services.
In Houghton's research findings Gold brings net system savings. Hybrid may well produce similar cost
savings with Gold, although this is necessarily more speculative. Green can be progressively more costeffective.
According to J. Houghton (2009), these three models do have some key defining characteristics,
and these characteristics have cost implications for producers, intermediaries and the users and
consumers of content. They also have implications for the efficiency of research, the accessibility of
research findings and their impacts, and, thereby, for returns to investment in R&D, as it has already
benn mentioned in section II. In Gold OA, access is free of charge to readers but the authors or their
employing or funding organizations pay for the publication. Other sponsors can also support
publication by making it free for both readers and authors. There are no use restrictions as no access
toll is imposed. In Green OA authors deposit their work in online OA institutional or subject-based
repositories, making it freely available to anyone with Internet access. Hybrid OA is basically a Green
OA with the features of Gold OA (e.g. peer review, branding and quality control services). Each of the
publishing models includes all of the key functions of scholarly publishing, including peer review and
quality control.
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According to Swan (2012), in Gold OA institutional repositories are responsible for the research
management, preserving the research record and curating data. In some cases this data infrastructure is
cross-institutional (for example there is a national database) or supra-institutional (for example OECD
and World Bank statistics database). This model can lead to the diversion of research funding into
author-side fees, since it is an author-pays model. Researchers in fields that are relatively poorly funded
(working without specific project funding and independent scholars), may find it difficult to pay unless
there are specific funds made available to support publishing fees. The Research Information Network's
report (2008) agrees with Houghton (2009) that costs and benefits can be unevenly distributed across
institutions, because research intensive institutions would pay more in publication fees than they
currently do for library subscriptions, while institutions where research represents a lower proportion of
activity and expenditure would tend to see reductions in expenditure.
According to Swan (2012), in Green OA all research articles are submitted to an institutional or
a subject repository. Publishers or other quality control service providers carry out the quality control,
peer review management and editorial work. Once these are complete, the publisher returns the
processed article back to the repository for final ‗publication‘. Articles are discovered and accessed
through search engines. Some services harvest them (or their metadata) to create specialized
collections, for example about the authors and what they have in accordance with their research field.
Publishers and quality control providers cover their costs by levying processing charge and APCs are
covered by research grants or institutions. Repositories, in order to preserve research, work with
national libraries and specialist preservation services to ensure multiple locations for each item. Their
reliance on search and harvesting services deprives them of some of the esteem enjoyed by the
traditional system.
Swan (2012) explains that in Hybrid OA there is a big variation. Most of these OA journals
cover their costs using the APC method, covered by research grants or institutional funds. Many
journals continue to use the subscription sales model, and publisher permissions vary in respect of
licensing terms and embargoes, periods during which access to academic journals is not allowed to
users who have not paid for access. Preservation of research content may occur at institutional level as
well as by specialized preservation services. Swan (2012) considers it as the most plausible model to
follow, while there is no consensus that is the optimal one. Nowadays repositories are being put in
place in many research institutions, and institutional and funder policies are expected to continue to
increase and be better monitored and policed.
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According to Bernius et al.(2009), the true OA models are the Gold OA and the Green OA.
They distinguish hybrid models in common subcategories according to their services. There is the
Partial OA, the Delayed OA, the Optional OA and the Retrospective OA. These hybrid models
correspond only conditionally with free access as claimed by the OA advocates. Partial OA allows free
access to some parts of the journal, including the practice of some journals to make pre-prints of
articles, which will be published in the forthcoming issue, freely available for a short time. Delayed OA
allows access to journal articles after a certain time period: 6, 12 and 24 months. Optional OA leaves
the decision as to whether an article can be OA or not to the author, through the requirement of a fee,
which is usually relatively high. Finally, Retrospective OA includes access to retro-digitalized material
such as older journal volumes.
For the publishers and the publishing industry, all OA models reduce their revenues, even
though this might be offset by revenues from selling value-adding services to a larger number of
readers and/or authors and from alternative revenue streams. According to Bernius et al. (2009), the
income of OA journals is fixed, if publishers rely only on publication fees and keep the number of
articles constant, but an increase of the papers published can then be a problem. This implies the risk of
increasing publication fees. In the case of Green OA, endangerment of publishers' profit-maximization
is the most probable outcome. The authors are quite critical of Hybrid OA, which is presented to be the
same as traditional publishing.
On the other hand, according to Houghton (2009), libraries can have revenues by producing the
same output with fewer input resources or by producing more output with the same resources. Savings
could release resources for more research and research support activities. Given the potential benefits,
government and agency initiatives might focus on reducing the barriers to this innovation in scholarly
publishing models.
Bernius et al. (2009) explain that self-archiving (Green OA) has become the most desirable
model, wherein an author can select between subject-based or institutional repositories to deposit his
work. An institutional repository (IR) connects the research output of an institution and makes it
available to the public. In the majority of these cases the libraries belonging to the institution, usually
universities, run the document servers. The major problem in self-archiving is the lack of willingness
on behalf of scientists to upload their work on these servers. However, EC (2006) believes that IRs
contribute to raising the profile of the institutions, making their research output visible and accessible
and providing a potential research assessment tool, in order to monitor and evaluate research. Subject-
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based repositories connect the research output of specific scientific disciplines. In accordance, EC
(2006) states that subject-based archives contribute to the fast dissemination of research, providing
efficient centralized access to aggregated full-text articles in specific domains.
Friend (2011) also summarizes the main strengths and weaknesses of each model. For IR
models, there is a strong base and a clear purpose through being part of a long-term institution, because
costs are borne within the existing financial structure and benefits are clearly related to the institution's
research outputs. A supportive environment can enable growth in OA content and authors can pay more
attention to the deposit policy of their own institution, while copyright issues can be handled as part of
institutional research policies. But there are weaknesses too. The content linked to one institution
makes sense in a teaching environment but certainly not in an international research environment.
Repositories need services strong on interoperability and cross-searching to be of value to international
research. At the same time, some researchers feel greater attraction to international research groups
than to their own institutions. It is very difficult for an institution to resist a publisher's embargo or
copyright restrictions, or to be able to effect the research assessment in order to recognize repositories
as having equal standards.
According to Friend (2011), there has been strong support from researchers for the subject
repository models. International content often represents a high proportion of research in the field, with
288 repositories being subject-based according to OpenDOAR, the Directory of Open Access
Repositories. Sometimes there are close links with funding bodies and it's important to be able to re-use
rights. There is potential to develop services based upon specific content. At the same time, repositories
may not have strong links with research funders or have small databases even if they are
comprehensive in the field covered. They might not be able to manage publishers, insisting upon
reusing rights, nor have the funding to develop services around the specific content.
Finally, according to Friend (2011), an OA publishing model (Gold OA) provides good value
for research funders and universities, if the level of the APC is such that the total cost of research
dissemination with this model is no higher than the cost of the other models. The payment must cover
not only free access but also free and unrestricted re-use of the content. It is important for the rights of
the users to be clarified and using a Creative Commons License would ensure this clarification,
enabling full re-use of the content without further payment and also enabling libraries to preserve the
content. In research assessment the quality of the journal must be recognized as good and the impact of
research articles published in the OA journal must be greater than the impact achieved through other
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research dissemination models. The publisher's administration of the payment and publishing processes
must be efficient and copyright issues truly handled as part of institutional research policies. Under the
opposite conditions this model provides poor value for research funders and universities.
In terms of economic efficiency of OA, followed by a potential cost reduction of the system,
Gold OA seems to be suitable only to a certain extent. The system costs may increase after a broad
transformation to Gold OA, because they lead to additional expenditure (paying twice for access to the
same information) and mainly support the publishers‘ interests by generating corresponding additional
revenues. According to Bernius et al.(2009), Green OA seems to be best alternative. Self-archiving
does not lead to a complete change of system and it can be seen rather as an addition to the traditional
system.

Table 1. Actors involved in each kind of open access model

Source: Swan (2012)
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IV. OpenAIRE
We have seen so far that OA initiatives differentiate between the operation of the coordination,
networking and outreach activities, the planning and operation of the technical network and services.
There is obviously a need to coordinate the development and sustainability efforts of e-Infrastructure
initiatives – within but also across initiatives. Many authors would welcome repository federations in
order to guide analysis and implementation of research in all fields of science. Aschenbrenner et
al.(2010) give a better insight on how technically this can work. The EC (2006) states that ―the goal of
OpenAIRE is to advocate and enable science via an interoperable data infrastructure capable of
collecting publications and data and interlinking and contextualizing them‖.
OpenAIRE1 has built up a participatory infrastructure of people, repositories and technologies,
which provides OA to publications and a support network for the implementation of the EC‘s OA
policies across 32 European countries and it is extending its scope by connecting publications to
contextual information, such as research data. The OpenAIREplus project continues, extending the
scope of the OpenAIRE data infrastructure to promote and monitor OA to a wider audience and to
more research output typologies. More specifically, it aims at growing data collections, covering
material from all research disciplines and further countries, including projects from national funding
schemes, non-peer-reviewed publications, and research data-sets.
All these services give great value to OpenAIRE, promoting the OA movement. OpenAIRE
maximizes the discoverability, accessibility and reuse of EC-funded research outputs. It enables
institutions to offer services to their researchers in EC-funded projects, providing their publications in
OA mode and making it visible to the EC and European Research Council (ERC), through repositories
joining the OpenAIRE network. It also enables research funders and institutions to monitor the uptake
of European OA policies. There are publication lists on the websites and portals that enhance
dissemination activities of EC-funded projects, reducing the burden of project coordinators on
reporting about dissemination activities to the EC. For example, there are publication lists according to
the document type (article, doctoral thesis, conference, etc.), the scientific area (HEALTH, PEOPLE,
ICT, etc.), the document language and many more. It enables publishers to offer add-on services to
authors, improving author's awareness about the possibility of reimbursement of article processing
charges. Finally, OpenAIRE could present publications together with context information, in particular
1

www.openaire.eu
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linking to funding information and research data. Data mining is a useful process that can be used to
increase revenues and/or cut costs by summarizing productive information either about the research
itself or about the research results.
Willinsky (2011) says that ―the EC's launch of OpenAIRE provided an encouraging and
enlightening moment of thinking about how greater access to knowledge will contribute to the
educational and democratic quality of our lives.‖ The funding model of OpenAIRE currently relies on
an EC FP7 grant matched by institutional in-kind contributions. Additional resources will be further
explored in the due course of the OpenAIREplus project, including contributions or fees on
institutional, national or international levels. Resources to sustain the operation of the human network
as well as the technical infrastructure shall be raised from a diversity of sources, including
contributions from Member States matching the initial investment already taken by the European
Commission, research institutions and other stakeholders. Partners provide resources to develop and
maintain infrastructure components, but also contribute human resources, membership or service fees.
In the future, agreements with external service providers might lead to opportunities to generate
additional revenue.

V. A Sustainable Business Model
According to Friend (2012), the sustainability of any Open Access (OA) business model depends upon
factors which also determine the sustainability of the toll-access models for the dissemination of
publicly funded research. Efficiency of management can benefit any OA service as it can benefit any
commercial operation. Changes in strategic priorities within funding agencies or institutions can also
affect OA repositories in the same way as any other part of the organization. In addition to such general
factors, there are also opportunities managers of OA content can explore to achieve sustainability,
meaning collaboration between infrastructures.
According to Willinsky (2009), limited funding is not the main problem for the OA business
models. Studies should concentrate on ways of effective fund allocation and increasing OA, instead of
traditional publishing models. He suggests increasing openness must challenge the current economic
stratification. For Willinsky, there are three relatively distinct publishing economies, made up of
independent journals, scholarly society publishers and commercial publishers. Commercial publishers
have thrived at the expense of others. Many authors believe that OA publishing is not expensive and
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definitely less costly than the current traditional system. Conley and Wooders (2009) insist that
publishing itself is not expensive. For them, the required expenses for running an OA journal belong to
two major categories, the fixed cost and the maintenance cost for software and the website. The only
marginal costs are the time it takes to get others started on the system and this depends on a ―mutual
support condition.‖
In the literature there are three main aspects that accompany a sustainable OA business model:
community participation, support from an organization, plus possible funding from it and new services
that can be commercialized in order to bring extra revenues. Cavaleri et al.(2009) suggest that an ejournal supported by an enthusiastic community with volunteering workers and an organization behind
it can survive and be sustainable. Krichel and Zimmermann (2009) relate open software, where
scattered volunteers help on a common project, with OA. They give the example of RePEc and how
much possible is to get bibliographic data in OA at minimal cost. It only takes a critical mass to
motivate people to participate and the author and the institutional data to allow relating the listed
publication to people and places. Several library service providers already expressed their interest to
integrate the collection harvested by OpenAIRE into their service portfolio (discovery services).
OpenAIRE might serve evaluation and monitoring units of research funders in their interest to generate
reports about the publication output of funded projects. For example, Data Mining plays a vital role in
the telecommunications industry, since large quantities of data generated can be transformed into
knowledge to support strategic decision making. Brokering services could also be used to automatically
submit publications (publisher‘s version or final author manuscript after peer review and editing) into
repositories, ideally upon acceptance.
Nevertheless, there is a common belief among authors (for example Cavaleri et al.(2009),
Friend (2011) and Swan (2012)) that an OA model in order to be sustainable must be supported or/and
funded by institutions/organizations. This means that any OA infrastructure needs to ensure that the
benefits from OA are visible and understood by decision-makers. According to Rieger (2011), turning
the potential benefits from OA into real benefits for all stakeholders, and making those benefits visible,
must be a strategic priority for all managers of OA content. Bernius et al.(2009), suggest that funding
organizations prefer self-archiving in order to see their funded research more broadly disseminated. If
external funding is really needed, in order get it from stakeholders the importance of sustaining such an
infrastructure as OpenAIRE must be emphasized. For example, some scientists stress the issue of
biodiversity databases that need to be integrated into larger databases that OpenAIRE can offer.
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Sustaining the infrastructure can be achieved through good governance, formal agreements,
transparency of management, democracy and meritocracy, fairness, engagement and proactive
communication with past, present and potential contributors. All that is needed is for the science
community to appreciate the value of OA.
The secret ingredient for sustainability, one could say, is community participation and commitment
to a goal, achieving as much OA as possible. This means that possible concerns or reservations must be
resolved. For example Jeon, Rochet and McCabe (2010) have analysed the possibilities of facing
quality problems using OA that can drive away potential authors, funders, institutions or readers from
using OA infrastructure. McCullough (2009) states that there is indeed a perception that OA journals
have second-class status compared to traditional journals. Considering that OA has faster dissemination
and higher impact than comparable print articles, a possible solution is using data and code archives in
order to do statistical analysis for competitive advantage with respect to traditional journals. Finally,
McCabe, Snyder and Fagin (2013), after an economic analysis find that with an author-pays model
(Gold OA), low-demand authors might not be willing to pay high submission fees. A solution that is
proposed is applying external subsidies to fund discounts for these authors.

VI. Stakeholders Affected by Open Access
In order to decide which OpenAIRE business model can succeed in scientific publishing, it is important
to have an idea of who are the stakeholders affected most by Open Access (OA). Already from the
presented literature so far we can recognize that the most affected stakeholders are the funders, the
researchers/authors, the libraries and the publishers. Evidence suggests that publishers are concerned
about their journals' financial viability, which could be challenged by the OA repositories. On the other
hand, libraries using OA repositories can lower their expenses. Funders care about their investments in
research and how OA affects the research results. Based on the literature (see for example Sparks
(2005); Waltham (2006)) one of the most interesting stakeholder category is the researchers and their
disciplinary differences.
According to Creaser et al.'s (2010) study, only a small number of authors are unfavorable of
OA. Scholars are receptive to OA, although they do not always understand it completely, while they
see a potential for repositories in scholarly communication. Nevertheless, Spezi et al.(2013) agree with
Creaser et al.(2010) that there are disciplinary differences. The most different groups are the Social
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sciences, Humanities and Arts authors and the Physical sciences and Mathematics authors. Authors
from the Social sciences, humanities and arts are more likely to be unsure about the meaning, the
importance and effect of OA. Authors from Physical sciences and mathematics are more favorable of
OA. Waltham (2006) supports the existence of disciplinary differences (Figure 5).

Figure 5. Change in coverage of OA journals within ISI JCR from February 2004 to June 2004

Source: Waltham (2006)

Authors from Physical sciences and Mathematics tend to have a stronger preference for subject-based
repositories in contrast with the Social sciences, Humanities and Arts authors who usually deposit in an
institutional repository. Specifically, according to Creaser et al's (2010) study results, Physical sciences
and Mathematics were more likely to have deposited an article to a repository in the past five years
than any other disciplinary group. In addition, according to Spezi et al.(2013), Medical sciences or the
Social sciences, Humanities and Arts are more likely to have a version their articles placed by
somebody else.
Additionally, based on the results of the study by Creaser et al. (2010), there is a discontinuity
in the perception of repositories between researchers as authors and as readers, with preferences
shifting depending on whether researches are in dissemination mode or information seeking mode.

23

Social sciences, Humanities and Arts tend to be the least familiar category with both the dissemination
and the information seeking mode. A study by Spezi et al (2013) was based on this assumption, and
proved that researchers' attitudes differ, depending on whether the researcher is the author or the reader.
Creaser et al.(2010) suggest that the most frequently cited concerns regarding depositing in an
OA repository among the authors were: concerns over copyright infringement; uncertainty over
embargo periods; and unwillingness to place outputs where other content had not been peer reviewed.
For authors in the Medical sciences the most important concern was the lack of knowledge of how to
deposit material. Social sciences, Humanities and Arts authors perceive increasing citations and
reputation as the most important motive to deposit at a repository more often than those from other
disciplines. Medical sciences and Physical sciences and Mathematics did not care much about career
advancement. Medical sciences value peer review very much, explaining that papers that have not been
peer-reviewed would be treated with skepticism. Physical sciences and Mathematics authors want to
disseminate their findings early, without caring so much about peer-review. According to Spezi et
al.(2013), there was a greater acceptance of pre-prints by researchers from the Physical sciences and
Mathematics than by researchers from the other broad-disciplinary groups, as speeding up the process
of dissemination.
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B. STAKEHOLDER ANALYSIS
Based on a literature review the most important stakeholders were identified as well as their expertise,
willingness to engage and how important is their role in Open Access and OpenAIRE. An initial twodimensional (2D) stakeholder mapping was provided in order to identify the most relevant stakeholders
to implement the stakeholder questionnaire. A stratified sampling strategy was used for the selection of
the stakeholders to whom the stakeholder questionnaire was implemented (Table 2). In the following
step, the results from the stakeholder questionnaire were used in a 3D stakeholder mapping.

Table 2. Results from Stakeholder Questionnaire: Stakeholder Categories and Number of
Respondents
Stakeholder categories

n

1
2
3
4
5
6
7
8
9
10

4
25
5
3
14
10
24
10
1
13

Researcher in a Corporation
Library or archive
National Open Access Desk (NOAD)
Publisher
Repository service provider
Research funder
Research organization/laboratory
Researcher or scientist
Teacher (elementary/middle/high school)
University administration (dean, provost, chair, etc.)

The responses in the following categories: 1 Researcher in a Corporation, 3 National Open Access
Desk (NOAD), 4 Publisher and 9 Teacher (elementary/middle/high school), were excluded from the
mapping since the rate of response was very low and it was not possible to use their information for the
mapping exercise.
The most relevant stakeholder categories identified were six: Libraries or archives, Repository
service providers, Research funders, Research organizations/laboratories, Researchers or scientists and
the University administration. The university administration had the highest level of willingness to
engage with OpenAIRE as well as a high level of knowledge about its services. Researchers and
scientists showed the lowest level of willingness to engage but they were marginally more optimistic
considering the possible benefits that OpenAIRE could create. The rest of the categories were quite
knowledgeable and interested in OpenAIRE but they were not very willing to engage. Additionally,
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research funders and research organizations/laboratories were not very optimistic concerning
OpenAIRE‘s benefits. Most of the stakeholders contacted were not aware of the existence or services
provided by OpenAIRE. Given the results of this analysis, it is suggested that a campaign of awareness
should be implemented in order to disseminate services and tools provided by OpenAIRE among the
scientific community.

C. CHOICE EXPERIMENT METHODOLOGY
I. Literature Review: Choice Experiment Method
The Choice Experiment Methodology (CEM) has evolved and developed over time, regarding its
theoretical background and its questionnaire design. The scope of this literature review is to record the
main objectives of the CEM. Considering the fact that CEM is used for evaluating a variety of public
goods and not only environmental goods, it is important to find new methods that will support more
categories based on the needs of each study. Section 1 introduces us to the CEM. In Section 2, the
aspects of the questionnaire and the main concerns are described based on what we have seen so far.
Section 3 talks about the experimental design. Finally, Section 4 informs about the CEM's theoretical
background and its development.

1. The Choice Experiment Methodology
The Choice Experiment Method (CEM) is a Stated Preference Method (SPM) of environmental
valuation, adopted from marketing and transport economics literature. CEM elicits the total economic
value of non-market goods, which can in turn be used to inform the design of efficient and effective
policies for their sustainable management and conservation. It has a theoretical grounding in
Lancaster's characteristics theory of value (Lancaster, 1966), and an econometric basis in models of
random utility (Thurstone, 1927 and Manski, 1977).
According to Lancaster (1966), any good can be described in terms of its characteristics, or
attributes, and the levels that these attributes take. After identification, experimental design theory is
used to generate different profiles of the public good in terms of its attributes and their levels. These
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profiles are then assembled in choice sets which are presented to the respondents, who are asked to
state their preferences. Monetary cost and benefit attributes and the random utility framework allow the
estimation of welfare indicators (willingness to pay or willingness to accept), based on the levels of a
good's attributes (Hanemann, 1984). CEM provides information about: the significant determinant
attributes of the values that stakeholders place on public goods, the implied ranking of these attributes
amongst the relevant stakeholders, the value of changing more than one of the attributes at once and the
total economic value of a public good (Bateman et al., 2003).
As already stated, CEM is used in measuring the total economic value of non-market goods and
it is most commonly applied on environmental goods. In this study, CEM is used to measure the total
economic value of Open Access in scientific publishing. According to Birol E. and Koundouri P.
(2008), compared to other Revealed Preference Methods (RPV), CEM elicits the values of non-market
goods that have no related or surrogate markets. It can be used to consider an array of policy options
and states of the world that are fundamentally different in quality or quantity level from the existing
ones. CEM also eliminates multicollinearity among the attributes, since in experimental designs
attribute levels are designed as orthogonal.
Another survey based method of measuring the total economic value is the Contingent
Valuation Method (CVM). According to Birol E. and Koundouri P. (2008), CEM measures the value of
the attributes that make up the public good, rather than the good as a whole as CVM does. This
advantage of CEM makes it more applicable to the Benefit Transfer (BT) Method. CEM also avoids
several biases found in CVM, because monetary attributes are already specified and monetary values
are already defined in the choice sets, so the respondents cannot over– or under-state their true
valuation. There will be no misinterpretation of a good's and its attributes' scale, or large discrepancies
between willingness to pay (WTP) and willingness to accept (WTA).

2. Choice Experiment Questionnaire Structure
According to Hoyos D. (2010), designing a choice experiment (CE) is a cyclical process involving four
steps: (a) definition of attributes and levels of provision, (b) experimental design, (c) questionnaire
development and (d) sampling strategy. The first step is to get a qualitative review of opinions from the
policy administrators about the policy relevant attributes and continue with focus group discussions.
After that, there is a pilot testing of the questionnaire in order to collect additional information,
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considering the expert judgment and observations from the focus groups. This is how the identification
of the main attributes will occur. The questionnaire must be carefully constructed and implemented in
order to give reliable results for the study. A usual choice experiment questionnaire is consisted by
three sections: (a) attitudes, opinions and uses, (b) choice experiment valuation section and (c) followup and socioeconomic questions.
According to Lancsar E. and Louviere J. (2008), choice questions must be incentive compatible
so as to encourage respondents to reveal true preferences. Types of choice formats must be evaluated
carefully and simulate the actual choice of interest as closely as possible. These might include choice
between pairs of alternatives, among multiple options or binary yes/no choices. It is important to
consider how much experience and knowledge respondents have in relation with the good, and how
much background information and/or ―education‖ to provide to avoid respondents making assumptions
or bringing outside information to the decision-making process. So, minimizing the respondent's
confusion is a priority. Studies have used the same labels for the levels of each attribute and most of the
times images (photoshopped or graphics), accompanying text are used when the different scenarios
are presented. It is also important to mention clearly all the relevant information about the cost
attribute and the financial aspects of each choice.
Recent research suggests that, in some situations, numeric information may lack the evaluability
of visual representations of the same data. In such cases, survey respondents tend to rely upon
heuristics rather than their underlying preferences in formulation responses. Bateman et al.(2009) used
a combined Virtual Reality Choice Experiment (VRCE) methodology, passing from a two-dimensional
to a three-dimensional approach, representing an exciting prospect for the incorporation of complex
real world environments within economic analysis.
The application of a choice experiment rests on the assumption that the respondents act
rationally, and that their demand for the goods/services on the hypothetical market is equal to their real
demand. A classic method to avoid hypothetical bias is to use a cheap-talk script (Cummings and
Taylor, 1999), indicating that although the choices are hypothetical, participants should treat each
choice seriously and pretend that their choice is binding. Although the results are somewhat mixed,
cheap-talk scripts have been successfully used to reduce hypothetical bias in choice experiments
(Carlsson et al., 2005; List et al., 2006; Carlsson et al., 2007; Chuck et al., 2009; Carlsson et al., 2010).
A cheap-talk example taken from Ladenburg et al.(2011) study is the following:
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―Please pay attention to that the annual cost is the amount your household will have to pay if the
chosen alternative was to be implemented. Previous willingness to pay studies have demonstrated
that people seem to overrate how much they are willing to pay. Therefore, consider thoroughly
how the annual extra costs will affect your budget, so that you are completely certain that you
actually are willing to pay the annual costs associated with the alternative that you choose‖

Attributes, as we have seen, can be quantitative or qualitative. A CE may not include every
attribute that is important to every respondent, but many authors (for example Lancsar E. and Louviere
J. (2008), Hoyos D. (2010)) believe that is important to capture the dominant attributes to avoid
respondents making inferences about missing attributes. According to Lancaster (1996), an
environmental attribute can be considered relevant if ignoring it would change our conclusions about
the preferences of consumers. Another consideration is whether the attributes should be
labeled/alternative specific or generic. Generic is when they have same levels for all alternatives and
alternative specific is when some attributes and/or levels differ across alternatives. Levels should be
plausible and policy relevant, although a CE can include currently unavailable but possible alternatives.
In a case like this, a sufficiently wide range of levels should be used to avoid respondents ignoring
attributes because of little difference in levels. Hoyos D. (2010) states that the construction of the
choice sets included in an experiment requires a correct definition of the change to be valued, and the
attributes and levels that would be used. The trade-off between the possibility of omitted variable bias
and task complexity and cognitive burden to respondents can be analyzed in focus groups and pilot
surveys. It may be useful to provide ―warm-up‖ choice tasks to ensure respondents' correct
understanding of the task (Carson et al, 1994). Sometimes, an information sheet is included in the
survey to describe the product quality variables and provide a short explanation of the choices offered
(see Carlsson et al, 2007).
Types of attribute effects should also be considered, especially when attributes often exhibit
non-linear effects, so evenly-spaced attribute levels can be useful for interpreting the estimated effects
of numerical attributes. Speaking of attribute effects, Abou-Ali and Carlsson (2004) evaluated the
welfare effects of improved water quality using the CEM. The interesting part of the study was that
they separated the short run and long run effects in order to get better and complete results about the
willingness to pay.
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Table 3. Attributes and levels of the choice experiment

Source: Abou-Ali and Carlsson (2004)

So far, we have seen that it is not easy to create a questionnaire without creating bias or allowing
strategic behavior on behalf of the respondents. Respondents integrate their habits within their
answers (see Adamowich and Swait, 2012), their behavior can be affected by the choice set ordering
(see Bateman et all, 2008; Day et all (2009)) and even by the price vector (see Carlsson et all, 2007).
Based on the Rijnsoever and Kempkes (2014) study, respondents can also infer attributes from a label
or they can experience certain emotions that influence their decision state, thereby the label can greatly
influence choice. These remarks are important because strategic behavior violates the continuity
axiom. Continuity is based on the notion of unlimited substitutability between attributes. That is,
individuals are assumed to consider and make trade-offs between all attributes within the choice set.
The continuity axiom rules out situations where respondents focus solely on a subset of attributes,
ignoring all other differences between the alternatives. Ignoring attributes in the choice set implies noncompensatory behavior because no matter how much an attribute level is improved—if the attribute
itself is ignored by the respondent—then such improvement will fail to compensate for worsening in
the levels of other attributes (Spash, 2000; Rekola, 2003; Sælensminde, 2002; Lockwood, 1996). We
conclude that there might be a possible problem of discontinuous preferences.
In order to incorporate discontinuous preferences into the analysis of a CE, according to
Campbell et al.(2008), a part of the questionnaire should have a debriefing character. In their
experiment, respondents were asked a series of questions that helped explain their thought processes
and the reasons for their choices. One line of questioning focused on whether or not the respondents
considered each of the attributes when making their choices during the discrete choice experiment.
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Respondents who did not consider all attributes were subsequently asked to indicate the attribute or
attributes which they did not take into account during the experiment. Carsson et al. (2010) also tried to
deal with ignored attributes, using the question ―Was (were) there any attribute(s) that you did not
consider when you made your choices? (Several alternatives are possible)‖. Their results showed that
instead of ignoring, respondents seem to put less weight on the attributes they claimed to have ignored.
For Scarpa et al. (2013) ignoring this form of choice heuristic would appear to lead to overestimates of
welfare changes. Their results indicate that attribute non-attendance may well be more important than
unobserved heterogeneity, or at least explain much of it.
Literature disagrees on whether to include ―no choice‖ or ―neither A or B‖ responses because
they do not provide much information in the analysis (Hensher and Bradley, 1993). Recent
contributions to choice analysis seem to caution against eliminating such options from experiments
because they may have significant impacts on resulting designs (Louviere et al, 2000). Lancsar E. and
Louviere J. (2008) believe that allowing respondents to opt out, choose neither option, or choose
status quo options should be considered, in the case of choosing among hypothetical pairs because it
may be problematic as it implicitly assumes all respondents choose to consume the good/service,
forcing respondents to choose between two potentially unappealing alternatives, neither of which may
be chosen in practice. Status quo options can be constant for all respondents or can vary. If there is
variation, researchers can ask the respondents to report the attribute levels that most closely describe
their particular status quo option, with the reported values then used in the model estimation. This
specific technique is known as the “report card”. Marsh et al.(2011) state that researchers often
provide descriptions of status quo conditions which differ from those perceived by respondents, and
they argue that this might be linked to the amount of knowledge respondents displayed about the status
quo. They support the findings by Kataria et al. (2009), which showed that failure to take account of
respondents' beliefs leads to biased welfare estimates, and earlier similar findings by Adamowicz et
al.(1997) in the context of integrating revealed preference data, in which the status quo was based on
respondent's subjective perceptions, and stated preferences, where it was objectively described to them.
Scarpa et al.(2009), explore the scale effects of best/worst rank ordered choice data. Prior
work has criticized rank-ordered data because different error scales are associated with different choice
task contexts (Hausman and Ruud 1987), which confounds estimation of taste-intensities in random
utility models. Recent research results suggest that asking respondents to choose alternatives using an
iterated best/worst selection rule may facilitate respondents' choices. When using best/worst elicitation,
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respondents are requested from an interviewer to provide a full preference ranking of a given set of
alternatives. Sometimes the interviewer gives specific instructions as to how to think to provide a
ranking. Scarpa et al.(2009) found that even though the choices were made from a larger set of
alternatives, the first rounds of best/worst choices were associated with lower variance in utility.
Cognitive facilitation associated with the best-worst approach seems to over-ride the complexity associated
with a large number of alternatives from which to choose. This makes the iterated best/worst approach of
interest in this area of stated choice practice.

Table 4. Example of best/worst choice card

Source: Scarpa et al.(2009)

The price attribute affects respondents' behavior in choice experiment questionnaires, as mentioned. It
has become standard to include a price vector as an attribute in choice experiments, something that
enables the researchers to estimate a marginal willingness to pay for the other attributes. According to
Carlsson et al.(2007), preferences are affected by the price attribute, affecting also the relative ranking
of individual attributes. This is either because the price attitude is very different from the others or
because the preferences between the price attribute and the other attributes are not separable.
Nevertheless, it is important to be aware that the results could be consistent with a traditional consumer
choice model. Aravena et al.(2014) tested the option of not having the price attribute on the choice
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cards. Having better results, they speculate that the exclusion of the price vector results in better
estimates due to a lower cognitive burden on respondents, or a lower incentive to strategic behavior.
Moser and Raffaelli 's (2014) study was about how the attribute cut-off (threshold values)
elicitation affects the choice consistency. They investigate whether self-reported cut-offs elicited before
the choice task have some effect on the variance of error term of the statistical mode. In this particular
study, a special section was designed to elicit the cut-offs before the choice task. For the non-monetary
attributes a card was presented with attribute levels to be selected by the respondent as minimum
requirement (lower threshold) for buying the good (in that case it was apples). The respondent had also
the opportunity to state not having a threshold in mind for some attributes. For the price, he was asked
to choose the maximum level he was willing to pay (upper threshold). Also, to secure the understanding
of this task, an example of cut-offs elicitation was provided to the respondent. The results suggested
that especially in hypothetical situations, the respondent should be given the incentive to elicit few and
less spurious cut-offs, otherwise this method risks to lead to less precise choices and less accurate
estimates.
Regarding the payment vehicle and its duration, Hoyos D. (2010) believes that these should
be chosen to match the type of good and setting. In the case of different heterogeneous preferences,
different surveys are used and because there are different social groups of respondents, the same cost
attribute cannot be used in all those surveys (see Jeanne Dachary-Bernard (2008)). Jeanne DacharyBernard (2008) chooses to use a tax increase in two surveys, so that respondents associate the
monetary attribute with a monetary constant, a comparable payment vehicle between the two different
groups, tourists and residents. In E. Birol et al.'s (2008) study about river management in Poland, the
payment vehicle was a percentage change in the local taxes paid by the households over the next ten
years. A percentage change in the household's present level of tax was preferred to fixed changes in the
tax level, since the former allows for a continuous monetary variable. Furthermore, allowing for higher
and lower tax levels compared to the status quo enables understanding of weather the households are
willing to pay to have higher/lower levels of these attributes or willing to accept compensation to
relinquish higher/lower levels.
Paula Horne (2008) in her study about forest biodiversity in Southern Finland uses voluntary
payments instead of taxes using a segment analysis. The funding based on voluntary payments to a
conservation foundation would shift the financial burden to those that would experience the most
benefits from conservation. It should be noted that some of the respondents choose the status quo
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scenario in order to have an easy way out of answering and also, it is unlikely that all respondents who
express willingness for voluntary payments would actually do so. This explains why in most of the
studies taxation is preferred as a payment vehicle over voluntary donations since households may have
the incentive to free-ride with latter (Whitehead, 2006). Despite the reservations about the voluntary
payments, Handke et al. (2014) tried to value online licenses for recorded music using a compensation
system (CS), that is endowing private Internet subscribers with the right to download and use works in
return for a fee, and showed that a voluntary CS could raise more money. The results from a CE
indicate that a well-designed CS would perform better in the long run, as it could retain a greater extent
of market coordination and would simultaneously make users and rights holders better off. An
overview of the conjoint attributes (voluntary and mandatory CS) used in the CE is given at the table
below.

Table 5. Overview of the conjoint attributes

Source: Handke et al. (2014)
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M. Christie and N. Hanley (2006) used an alternative but rarely used approach in order to
evaluate heterogeneous preferences for forest recreation in the UK using choice experiments. They
used frequency-of-use data in the choice task instead of choice data. Respondents were asked to
allocate their next five recreation trips to forests between two hypothetical forests and a ―stay at home‖
option. Frequency-based approaches potentially have a number of advantages for this application over
the more traditional choice-based questions in terms of realism and efficiency of data collection. The
majority of valuation studies that address one-off policy programs, are likely to be more suited to the
traditional choice-based choice task. The frequency-based approach enables the researcher to capture
a common behavior pattern where an individual might visit a forest on a small number of occasions to
―see what it is like‖, and then go to local forests on a more regular basis. It is capable of capturing a
much richer depth of information on forest visitor's intended behavior than might be possible using a
traditional choice-based choice task and it is also based on random utility maximization theory.
Before making their choices, respondents were presented with a series of statements that
reminded them to answer truthfully and account for their personal budget constraints. A follow-up
question was also asked to identify respondent's motivations when answering the choice tasks. Finally,
socio-economic, demographic and attitudinal data were collected from the respondents. The detail of
data on public preferences will help forest managers and planers to target investments in recreational
facilities better in their forests. This in turn will help ensure that forests are economically viable and
sustainable in the future. The table below was taken from M. Christie et al. (2007) work and it is an
example of a frequency-based CE model that uses also pictures in order to avoid respondent's
confusion. The ‗distance‘ traveled was converted to a ‗travel cost‘ parameter in the choice model.
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Table 6. Example of a frequency-based CE model choice task
Type of trail

Forest A

Forest B

Multi-use trails + dedicated way marked, long distance (+ 20 miles) cross
country bike trails.

Multi-use trails + dedicated technical single track mountain bike trails.
+

+
No optional trail obstacles.

A range of optional trail obstacles provided including jumps, drop-offs, and
north shore.

Bike wash
facilities

Bike washing facilities available.

No bike wash facilities.

Changing
and shower
facilities

Changing / shower facilities available.

No changing / shower facilities.

Facilities included car parking, toilets, BBQ / picnic area, café and forest
shop.

Facilities include car parking and toilets only.

Optional
trail
obstacles

General
facilities

Only basic information on the forest, trails, and wildlife provided.

Detailed and up-to-date information on the forest, trails, and wildlife
provided at forest centre, in leaflets, along trails and on website

Forest not managed to increase opportunities to view wildlife, points of
interest and view points.

Forest enhanced to increase opportunities to view wildlife, features of
interest and view points.

Forest located
300 miles
from your home.

Forest located
150 miles
from your home.

Information

Surrounding

Distance1

I would allocate my next 5 trips (to be taken within
the next year) to:

Forest A


Forest B


Stay at home


Source: M. Christie et al. (2007)

Concerning the survey administration, Hoyos D. (2010) states that the proper sampling strategy
requires a consideration of the relevant population. Sample size should be as large as the requirements
of the estimation of reliable models, but obviously subject to available budget and other constraints. In
a simple random sampling, the probability of being drawn is identical for each individual. In an
exogenously stratified sampling, the probability of being drawn depends on independent variables. In
an endogenously stratified sampling, the probability of being drawn depends both on dependent and
independent variables. Maximum likelihood estimation can be used for the exogenously drawn ones,
but conditional maximum likelihood estimation is required for the endogenously drawn ones (Train,
2003). Finally, there are used many new technologies and trends in communication with regards to
survey administration, facing a progressive move from telephone or face-to-face to computeradministered or web-based surveys. The web-based surveys such as those used with the Survey
Monkey platform are gaining popularity rapidly.
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3. The experimental Design
An experimental design is a combination of attributes and levels used to construct the alternatives
included in the choice sets. Respondents' stated alternative choices in every choice situation are used to
estimate parameter weights for each of the attributes. According to Hoyos D. (2010), identification and
efficiency are the two main statistical issues involved in the construction of the experimental design.
Identification is related to the effects that can be independently estimated, which is further related to
the specification of the indirect utility function (IUF). Efficiency is related to the precision of the
parameter estimates.
According to Hoyos D. (2010), before creating an experimental design, the model and the
parameters to be estimated need to be specified. First, a complete specification of the utility function is
needed for this purpose. It is important to consider the number of alternatives and the number of
attributes that will form each alternative, whether the attributes will be generic or alternative-specific,
the inclusion of interaction effects between them, and the use of dummy-coded or effects-coded
variables in case of non-linear effects. Second, the choice combinations must be constructed and we
have to decide about the use of labeled or unlabeled alternatives, the attribute-level balance (so that it
is ensured that the parameters can be estimated on the whole range of levels), the number of attribute
levels (the more levels used, and the greater the difference in the levels between the attributes, the
higher the number of choice sets is), and the attribute-level range being wide enough (to ensure that the
application interval is broader and that the parameter estimates have smaller standard errors).
Even though there is no consensus on the appropriate functional form in choice experiment
models, the most common design of the questionnaire is the fractional factorial design. A full
factorial design includes all possible combinations of attributes and levels, allowing for estimation of
mail effects and interaction effects independently of one another. Because the number of combinations
might be too large, usually a fractional factorial design is used, which is a sample of the full design.
Both of them can be blocked into different versions to which respondents are randomly assigned. For
example in H. Johns et al.'s (2008) study about the Severely Disadvantaged Areas in England, in order
to narrow down into a reasonable number of scenarios which could be tested, a fractional factorial
design was used, while still maintaining the possibility of estimating ―main effects‖, that is, the effects
of the attributes on respondents' choices (Louviere et al. 2000). The fractional factorial design selects a
number of alternative policy scenarios, which are then grouped into choice sets to be presented to
respondents following the procedure proposed by Street et al. (2005). The choice cards were then
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equally divided and presented to each randomly divided group of respondents, avoiding any ordering
effect. In D, Campbell et al.'s (2006) work there were used two different but equal in scientific
information choice experiments, randomly distributed to the respondents, using the Random Route
procedure to limit interviewer bias. That was needed because of the large number of attributes, that
could not all be mentioned in one choice experiment and one choice set to avoid overloading the
respondents with information. Lancsar and Louviere (2008), recommend avoiding small fractional
designs when possible, and instead recommend implementing the largest possible design given the
research budgets, the number of attributes and the task complexity.
Fractional factorial designs can be orthogonal (without correlation between the attribute levels)
or so-called efficient designs (with the minimum predicted standard errors of the parameter estimates).
Efficient designs rely on prior information about the parameter estimates. Efficiency is a measure of the
level of precision in which effects are estimated. Various efficiency criteria have been proposed but the
D-error has become the most widely used measure of efficiency because of its insensitivity to the
magnitude of the scale of the parameters (Street et al, 2005). Bliemer and Rose (2011), showed that Defficient designs lower the standard errors in estimations, requiring smaller sample sizes, ceteris
paribus, compared to more traditional orthogonal designs. They found also that small designs with
limited number of choice tasks perform as good than a large design.
It is worth mentioned that according to Lancsar and Louviere (2008), the inclusion of a status
quo option may reduce the efficiency but it should be included regarding the consumer theory and real
choices. Even though statistically is important to have an efficient design, these kind of issues such as
status quo option and heuristics should also be taken account. There is a trade-off between efficiency
and plausibility. Recent advantages in experimental design implement a sequential experimental design
with an informative Bayesian update to improve the efficiency of estimates (see Campell et al, 2008).
Vermeulen et al.(2011) propose a new criterion for selecting efficient conjoint choice designs (Bayesian
WTP-optimal design), showing that the new criterion leads to designs that yield more precise estimates
of willingness to pay than Bayesian D-optimal conjoint choice designs, and to a substantial reduction in
the occurrence of unrealistically high willingness to pay estimates.
Yao et al.(2014), in one of their studies use a combination of the experimental designs,
assuming that the impact of using such mixture on the estimates would be minimal because each design
might tend to offset its impact on the other, given the difference in optimization criterion (Bayesian Defficiency, orthogonality).
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4. Random Utility Theory
Choice experiment analysis uses Latent Variable Models to describe the difference in utilities if one
event occurs or does not occur. This is because in utility function there is a random component making
it impossible for the researcher to explain and predict consumer preferences perfectly, leading to the
use of choice probability. In choice experiment econometric analysis the latent variable is this
difference in utilities and it is a binary response, since it is a choice of whether or not to choose an
option presented at the choice cards. Typically the dependent variable takes values 0 and 1, which
demands the use of binary outcome models (eg. Probit and Logit models) because they limit the
predicted probabilities of choices between 0 and 1, in contrast to common regression models. For
choice experiment methodology these types of variables are introduced into binary outcome models in
random utility models, since we want to analyze utility changes. Random utility models are estimated
using the Maximum Likelihood Models. In Maximum Likelihood Method, a specific probability
distribution function describing the variable of interest is identified in order to determine the parameter
that maximizes the probability of getting the variable‘s measurements. The Maximum Likelihood
Method is usually consistent, unbiased, efficient, sufficient and unique.
Random utility theory derives from Luce (1959) and McFadden (1973). Suppose that we can
represent an OpenAIRE stakeholder‘s preferences by the following utility function:

The utility for this stakeholder depends on the levels of X=1…m OpenAIRE goods and services
consumed and on Z=1…n available goods. Utility is assumed to be a function of observed and
unobserved factors relating to choice alternatives and decision-makers. Because as already mentioned
the researcher cannot observe all the factors that determine utility towards the alternative choices, we
divide the conventional utility function (U(.)) into a non-deterministic, observable part (V(.)), and an
error, unobservable part (e(.)) :

where X, Z represent vectors.
Based on Bateman et al. (2002), the error term represents that respondents might assess the
alternatives based on information other than that shown (inter-individual preference heterogeneity,
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inter-temporal preference variation, and attributes of choice alternatives that are unknown to the
researcher). The error term is the term that brings uncertainty to the choice behavior and therefore we
need to make specific assumptions about its nature in order to use probabilities to describe the
stakeholder‘s behavior (probabilistic choice).
Assuming that the individual stakeholder faces a choice card of OpenAIRE‘s different services
scenarios C={1,2,3...,N}, the individual compares the utility he or she could get between the alternative
scenarios and chooses f with probability P(f)=P(Uf>Uk), f, k Є C, k≠f. The stakeholder‘s behavior can
be described by the following:

It says that the respondent will choose option f over option k if the difference in the deterministic parts
of their utilities exceeds the difference in the error parts.
According to Train (2003), different choice models are derived under different specifications of
the density of the unobserved factors. Based on the distribution form assumed for each model and what
is the motivation for these different assumptions, the most common models are: Logit, GEV, Probit,
and mixed logit. Logit is the most widely used discrete choice model, derived under the assumption
that the error term is distributed IID extreme value (Gumbel distribution), which indicates that the
unobserved factors are uncorrelated over alternatives and we have the same variance for all
alternatives. GEV (Generalized Extreme Value) model on the other hand, avoids the independence
assumption within a logit. Probit models are based on the assumption that the error term follows the
normal distribution, including any pattern of correlation and heteroskedasticity between the
alternatives. Mixed logit allows the unobserved factors to follow any distribution, while the unobserved
factors can be separated into a part that contains all the correlation and heteroskedasticity, and another
part that is IID extreme value. Other discrete choice models could be also specified based on the need
of each study, usually combining concepts from other models.
A typical assumption about the error term is that it is independently and identically distributed
with a Gumbel distribution, which is similar to the Normal distribution in shape. The Gumbel
distribution is given by:

where j represents each available option offered.
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The probability of choosing a scenario from C follows a logistic distribution (McFadden, 1973) and the
standard workhouse model is the conditional logit (CL) model, assuming homogenous preferences
across respondents in a given population.
Assuming now that we have stakeholders i=1,2,3..., we derive the logit model where the
probability of any particular alternative j being chosen as the most preferred in terms of the logistic
distribution (McFadden, 1973) and based on the Gumbel distribution of the error terms, eij:

Here μ is a scale parameter, inversely proportional to the standard deviation of the error distribution.
Usually ratios of these kind of parameters are used to adjust for error variance which allows us to
compare different data sets (Swait and Louviere, 1993). Selections from C must obey the independence
from irrelevant alternatives (IIA) property (Luce's Choice Axiom; Luce (1959)), which states that the
relative probabilities of two options being selected are unaffected by the introduction or removal of
other alternatives. Basically we want the unobserved utility part from one alternative to be uncorrelated
to another unobserved utility part from another alternative. This is how choice experiments stay
consistent with utility maximization and demand theory, at least when a status quo is included in the
choice option as Bateman et al. (2002) state.
Then the logit model can be estimated by the Maximum Likelihood Method using the following
Maximum Likelihood function, where yij is an indicator value which takes a value of one if the
respondent i chooses option j and zero otherwise.

Let X be a vector of independent variables upon which utility is assumed to depend, and if β is a vector
of parameters. The probability to choose j is expressed:
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Socio-economic variables, which are constant across each choice of any individual, can only be entered
as interaction terms. Including these variables is very important if they are relevant to choices because
they can increase the systemic portion of utility and decrease the random portion. In this case the model
is less likely to suffer from IIA violations. In case of IIA violations Nested Logit Models can be used.
So you can have many logit model extensions.
As already stated the previous model assumed that preferences were homogenous. Preferences,
however, are heterogeneous and accounting for this heterogeneity enables unbiased estimated of
individual preferences and enhances the accuracy and reliability of estimates of demand, participation,
marginal and total welfare (Greene, 2000). Accounting for heterogeneity enables the prescription of
policies that take equity concerns into account. Information on who will be affected by a policy change
and the aggregate economic value associated with such changes is necessary for efficient and equitable
policy making (Boxall and Adamowicz, 2002).
In order to investigate the heterogeneity, we can employ the random parameter logit (RPL)
model (a specification of the logit model), which accounts for unobserved taste heterogeneity by
allowing model parameters to vary randomly over individuals. In order to explain the sources of this
heterogeneity, we need also to include the interactions of respondent-specific social, economic and
attitudinal characteristics with choice-specific attributes and/or with the alternative specific constant
(ASC) in the utility function.
A recent model that investigates preference heterogeneity is the latent class model (LCM,
another specification of the mixed logit model). In LCM, the population consists of a finite and
identifiable number of groups of individuals (segments), each characterized by relatively homogenous
preferences, whereas each one of these segments differs substantially in its preference structure. This
approach accommodates preference heterogeneity while allowing the number segments to be
determined endogenously by the data (Wedel and Kamakura, 2000).
Heterogeneity in preferences can also be investigated by separating the respondents into various
groups (segments or clusters), and by estimating the demand function for each group separately.
Recently, choice experiment practitioners have been making use of psychometric data, that is,
information on respondents' motivational, attitudinal and behavioral characteristics, in order to explain
choice (see Boxall and Adamowicz, 2002). Basically these are attempts to enrich the analysis of
consumer data by introducing motivational and attitudinal drivers of individual behavior, including
psychometric variables in the analysis.
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Value estimates of attributes were also taken a step further by either calculating the
compensating surplus (CS) of various alternative policies or by carrying out a cost-benefit analysis
after calculation of the CS. Social choice rules, such as Borda and Condorcet rules, can be used to
determine the management policy that maximizes social welfare (see Jeanne Dachary-Bernard, 2008).

II. Construction and Implementation of the Choice Experiment Questionnaire

1. Data and survey design and description
The target population consists of those who receive benefits or costs of the open access in scientific
information using OpenAIRE. The choice experiment questionnaires of the study are addressed to the
European Population. Determining the target population requires to know who is likely to be affected
by OpenAIRE and its change in status the following years. Also it needs to be identified who is likely
to have more knowledge of the Open Access and OpenAIRE and of course who is reasonable to be
willing to contribute to sustain OpenAIRE. Determining the correct target population is essential for
avoiding population choice bias, which has significant impacts for the aggregation of WTP over the
population (Bateman et al., 2002). Given the target population identified for the valuation study from
the stakeholder analysis, a representative sample of the population was obtained.
According to Bateman et al. (2002), different survey models are linked to the choice and the
size of the sample. The final determination of a survey mode and a sampling design involves a trade-off
between the costs and the statistical properties of data collected, and survey research considerations
regarding the quality and reliability of the data.
The implementation of the OpenAIRE choice experiment questionnaire was based on the
relevant stakeholders' categories provided by the stakeholder analysis. A quota sampling technique was
used, while European stakeholders from all the stakeholder categories were asked via email to respond
to the questionnaire. The ultimate selection of respondents was not made by a probability mechanism
(non probabilistic sampling design), although the sample frame population was divided into researchers
and non researchers (stratified probabilistic sampling). The separate stratum estimates were combined
(weighted) to form an overall estimate for the entire population. Stratified sampling, according to
Bateman et al.(2002), can greatly increase sampling efficiency for a given overall sample size and
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survey budget. Knowing the variance between the population subgroups is very important in order to
designing the most efficient sample. This can be solved either by guessing the value of the unknown
variance or by relying on literature information. In this case, it was relied on the stakeholder analysis
and stakeholder analysis questionnaire (see part B).
The required sample size increases linearly with the number of strata used on the questionnaire.
However, a full ranking approach reduces the required sample size in this case (see the next section:
Method: Full ranking approach). The statistical concern is based on the possibility of positive
correlation among successive responses from the same subject, which can arise from a variety of
sources including fatigue or inattentiveness, reducing the amount of available statistical information.
The survey research concern arises from the fact that eliciting multiple valuations from the same
subject is likely to undermine the realism of each individual scenario and make it seem more
hypothetical for the respondent (Bateman et al., 2002).
The Researchers' questionnaire consists of 21 questions and the Non researchers' questionnaire
consists of 20 questions (see Appendix 3). Both questionnaires were implemented using the
SurveyMonkey®. Questionnaires are separated in sections (A, B, C, D, E). There is an introduction
about the scope of the survey and then a few basic questions (Section A). In section B, we investigate
the general attitude of the respondent towards OpenAIRE and Open Access. After that, OpenAIRE is
described to the respondent in case he/she is unfamiliar with the initiative (Section C). In order to
minimize the respondent's confusion we used videos for the description as well as different icons to
explain who and how can get involved with OpenAIRE. Section D, includes the main valuation method
of the study and the choice cards based on the occupational characteristics of the respondent,
accompanied by an irrelevant example of a choice card and follow-up questions. E, the final section of
the questionnaires contains the socio-economic characteristics questions.
Face to face interviews and skype calls/webinars were also provided to respondents because
email surveys tend to elicit very low response rates, although email surveys of special populations
generate significantly higher response rates (Bateman et al, 2002). On the other hand, email surveys are
more likely to lead to self selected bias since a large proportion of those who return the surveys is
likely to be those who are interested in the topic of the study, leading to unrepresentative samples
(Bateman et al, 2002).
For the questionnaire that is addressed to researchers, budget reallocation was used because
researchers do have different attitudes towards sources of funding for OpenAIRE and open-access in
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general. The different approaches of the two questionnaires would indicate that contextual elements in
the valuation protocol, here related to the payment conditions, influence preferences for OpenAIRE
infrastructure. This is related to a wider literature on context-dependent preferences (Kragt 2013;
Luisetti et al. 2011).
The survey design included the selection of attributes, the definition of attribute levels, the
choice of the experimental design to allocate alternative scenarios to choice tasks to present to
respondents, and the elicitation of preferences by asking respondents to rank the alternative scenarios in
each choice task. When selecting the choice experiment attributes, the development of OpenAIRE's
services was considered in the construction of the scenario descriptions that were used in the survey
design. We chose to have two levels for each attribute. Level 1 represented the current OpenAIRE‘s
services status, assuming that the attributes could not be provided separately. This was assumed in
order to avoid a more complicated choice experiment questionnaire, since the object of the study
supports many details that could puzzle the respondents (see Bateman et al, 2002). Also, the basic
services of OpenAIRE are complementary, meaning that you cannot provide the services on Level 1
seperately. Level 2, on the other hand, represented possible future services, completely independent
from each other in terms of infrastructure and cost. The non researchers were presented with nine
separate choice cards and the researchers with eight. This was done because, based on the cost analysis
and stakeholder analysis, the non researchers could represent categories with lower income than the
researchers. The attributes and their levels associated with different OpenAIRE profile options are
presented in Table 7.

45

Table 7. OpenAIRE attributes and levels

Data for the final survey were collected from October to November 2014. The average completion time
for an interview across those who completed the ranking tasks was 30 minutes.

2. Descriptive Statistics: Selectivity Bias

The preliminary descriptive statistics were based on 196 completed questionnaires. The sample
collected consisted of 105 non researchers and 91 researchers. Comparison of the complete with the
incomplete responses showed that respondents more familiar with the current publishing condition and
in favor of open access and/or OpenAIRE were more likely to complete the questionnaire.
It is interesting that the results concerning the researchers‘ field of science agreed with the
literature. Based on the literature review, we have already stated that Physical Science and Mathematics
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researchers tend to be more favorable of Open Access and it is very common to use repositories for
their research. On the other hand, Humanities and Social Science researchers tend to be less familiar
with the Open Access repositories. Medical and Health Science as well as Humanities and Social
Science researchers tend to have their research output deposited by somebody else, which can explain
possible lack of interest on OpenAIRE repository. However, Social Science response level is very high,
indicating that there is selectivity bias in the sample.

Figure 6. What is your Field of Science?

Differences between complete and incomplete responses cease to exist when we examine the valuation
part of the questionnaire and the choice cards, indicating that stakeholders who are interested in
OpenAIRE continue answering. However, another indicator of selectivity bias is the fact that more than
50% of the sample states that all attributes affected very much the way they made their choices (see
Figure 8).
12.76 percent of the respondents chose not to contribute to OpenAIRE. 40 percent of the
respondents that chose not to contribute stated that the reason was because OpenAIRE would take them
too much time to understand and use (Table 8).
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Figure 7. To which degree the following reasons affected the way you made your choices in the
choice cards above?

Table 8. Stakeholders not willing to contribute
Number of Stakeholders not willing to contribute
Researchers
Researchers (%)
Total Number (Researchers and Non Researchers)
Total Number (Researchers and Non Researchers) (%)
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25 12.76%
9
36%
12
48%

Finally, the selectivity bias was more obvious when we estimated separately the percentage of
responses that came from South Europe. South European research sector and university professors tend
to earn less than the rest of Europe, which is depicted on the low income statistical results.

Figure 8. Please provide us with an estimate of your monthly income

Figure 9. Responses based on the different parts of Europe
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3. Method: Full Ranking Approach
The experimental design approach used in construction of both choice experiment questionnaires for
OpenAIRE is the full ranking approach. Scarpa et al.(2009) used a high quality rank-ordered data in
which the ranking of alternatives is elicited by means of the best-worst approach to alternative
selection. The same approach was used in these questionnaires. The main idea behind it is that when
the standard sample sizes for choice modeling surveys are impractical to achieve, we can use more indepth surveys conducted on fewer respondents. According to Bateman et al. (2002), ranking leads to
tighter confidence intervals around the parameter estimates, providing more statistical information.
Respondents might have high marginal cost of time which makes them reluctant to engage in surveys,
leading to high numbers of refusals. Rank-ordered choices are well known (Hausmann and Ruud,
1987) to provide researchers with richer preference information than simply asking a respondent to
state their favorite alternative and/or provide partial rankings. A full ranking of alternatives in a choice
set can be seen as a sequence of discrete choices each based on a gradually decreasing set of
alternatives. According to the literature, two contrasting effects might occur. There might be a potential
increase in variance due to more alternatives in the choice set from which a selection occurs and
potential decrease in variance due to ease of identifying the best and worst in a set. The second scale
effect indicates less uncertainty.
Specific instructions were provided during the valuation part of the questionnaire to elicit a
ranking using an iterated best/worst approach considering that respondent's task will be easier when
identifying best and worst options from a given set, than left to their own to rank the alternatives.
Contrary to alternative approaches, the ―repeated best-worst‖ approach is believed to help respondents
to rank their preferences (Scarpa et al, 2011).

The Full Rank Ordered Exploded Logit Model

Under this approach, the interviewer presents a set of five choice cards to the respondent who is
instructed to follow the following sequential choice process: First, the respondent chooses the most
preferred alternative out of the initial five alternatives in the choice set. This best alternative is then
excluded from the choice set and the respondent is asked to select the least preferred out of the
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remaining four, which is also excluded. This process is repeated for the remaining three alternatives
from which the respondent selects the second most preferred out of the remaining three, and finally the
second least preferred out of the remaining two cars. The model is called ―exploded logit‖ because the
logit formula consists of separate logit formulas, one for each ranked alternative (exploded/expanded
alternatives). It is the product of standard logit models.
In the case of data obtained with this twice repeated best-worst approach on a choice set with
five alternatives denoted (A1,A2,A3,A4,SQ), the analyst identifies four responses (x1b, x1w, x2b, x2w),
where the subscripts denotes first best, first worst, second best and second worst. This leads to the
following preference ordering (x1b>x2b>x2w>x1w>xr), where the subscript r denotes the residual
alternative. The rank-ordered logit model can be described with:

Using the assumptions of a sequence of independent logit choice probabilities, each full ranking gives
the following product of logits, where v denotes the indirect utilities of the relevant alternatives:

The ranking model relies critically on the IIA assumption, which permits the multiplication of the
successive probabilities. The parameters of the utility function can be estimated by maximizing the loglikelihood function, where j denotes the different alternative choices and i denotes the specific
stakeholder:

According to Foster and Mourato (1998), including in the ranking choices dominated alternatives and
repeated pairs of options, tests of logic, rank consistency and transitivity across choices are possible. It
is also possible to detect apparent lexicographic patterns in the choice data.
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Mapping best/worst choice
Using the specification model of Scarpa et al. (2009), the first preferred choice is a selection out of 5
alternatives and relates to the specification of the scale parameter λ= exp(∑kqk), with j = 2, 3, 4, 5, via
coefficient q5 and a dummy-coded indicator function for that choice made in the context of the 5
alternatives. The second preferred choice is a selection from the remaining 4 (q4). The third preferred
choice is from the remaining 3 (q3). The fourth preferred choice is from the remaining two alternatives
(q2), representing the least favorite alternative and the baseline for the scale effects.

Table 9. Mapping best/worst choice

Instance
1

2

Residual alternative

Choice

Rank

Alternatives in Exploded Logit choice set

Scale coefficient

Best 1

1

5

q5

Worst 1

5

2

q2

Best 2

2

4

q4

Worst 2

4

2

q2

3

3

q3

According to Scarpa et al. (2009), choosing the best and the worst alternatives in the first round is
expected to be less uncertain, considering they stand out from the rest. This implies that the scale
associated with these choices will be larger than the others (q5>qz, z<5; q2>q3;q2>q4). So, if the
coefficients representing the scale are jointly different from the baseline, there is difference in the
certainty of choice between best and worst decisions in the two best/worst rounds. Additionally, if the
coefficients related to the second round of best choice (q4) and the residual (q3) are negative and
significant, it would confirm this assumption.
This is a ranking inconsistency problem. According to Ben-Akiva et al. (1991), different
decision protocols based on the level of the rank might govern the responses. According to Chapman
and Staelin (1982) and Hausman and Ruud (1987), lower ranks seem to be less reliable than higher
ranks, which indicates that random effects appear with the depth of the ranking task. Also, based on
Bateman et al. (2002), sometimes when the opt-out alternative is not present in respondents‘ choices, it
might result in welfare estimates that do not satisfy the standard consumer theory.
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Issues with the Full Rank Ordered Exploded Logit Model

Changes in choice set composition may impact the certainty associated with choices, leading to
Gumbel scale error variation across the choice tasks (see Hausman and Ruud. 1987; Swait and
Louviere 1993) and heteroscedasticity. The efficiency of the design for a full rank ordered exploded
logit model depends on the coefficient values, including those of the scale parameter for
heteroscedastic specifications. Also, learning effects and fatigue effects can result in heteroscedasticity
along the panel.
Another important issue is the taste heterogeneity across respondents. Gumbel error ignores
inter-personal taste heterogeneity. Then, the unconditional probability according to Scarpa et al. (2009)
is approximated in estimation by numerically integrating out the taste variation by simulation using
quasi random draws, making the integral a weighted average of probabilities (Train, 2003).
In order to enhance the theoretical validity of the hypothetical survey, conditional moments of
marginal WTPs can be computed using the estimator proposed by Greene et al. (2005), where any
given pattern of observed discrete choice corresponds to the same distribution with attendant mean and
variance (moments). This is used in order to validate the relationship between posterior marginal WTP
estimates and respondents socio-economic and attitudinal variables.

III. Econometric Analysis
1. Econometric model and willingness to pay
For individual i the rank of the j alternative is given by:

Where AltSpj and InSpi,j are vectors of alternative specific and individual specific variables. In our
case, all alternative specific variables are binary except of the one that corresponds to the cost.
Specifically, we consider as baseline option the one where OpenAIRE stops after the end of the funding
from the European Commission. The option corresponds to AltSpj=0. Vector AltSpj can be represented
as follows:
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AltSpj = [ALL_Low, AccessHigh, MetaDataHigh, ServicesHigh, Cost]'
Where ALL_Low equals 0 under the baseline option and 1 otherwise. Variables AccessHigh,
MetaDataHigh and ServicesHigh equal 1 only when the option involves the highest level of the
corresponding attribute. Otherwise they equal 0.
Concerning the individual specific variables are also binary:

InSpi,j = [RegionW, RegionS, RegionE, RegionG, Inc0_5, Inc5_10, lnc10-ln20, Inc20_40, IncG40]'
They correspond to the region of the respondent (West, East, South and Greece, because around 30%
of the sample were Greeks) and to his/her monthly income level (less than 500 euros, 500-1000, 10002000, 2000-4000 and >4000). Here, if a respondent did not answer these questions the corresponding
variables are all zeros.
In the current model, we assume that the individual utility is adequately approximated by a
linear function of the alternative specific variables around a region that corresponds to the baseline
option and the proposed changes. In this case, the ratio of the estimated coefficient of a variable of
interest (alternative specific) over the estimated cost coefficient times -1 provides us with the marginal
rate of substitution which is the marginal willingness to pay.

2. Econometric Results: Alternative Specific Variables
A total number of 1225 answered choice cards were collected from 192 respondents. 734 choice cards
came from 104 non-researchers and 491 came from 88 researchers. Because of the full ranking model,
each choice card corresponded to 4 data points, making the results more robust. Based on the
econometric results (see Appendix 4), OpenAIRE has a positive effect on respondents‘ utility. Higher
level of interoperability and more access to scientific results, as well as compliance to Open Access
mandates have a positive effect on respondents‘ utility. Higher level of miscellaneous services and
Open Access costs have a negative effect but the coefficient is insignificant.
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In order to derive the benefits from the services provided by OpenAIRE, we calculated the
willingness to pay using weights, since each stakeholder has a different willingness to engage (see
stakeholder analysis). For the alternative specific variables, we multiplied the estimated willingness to
pay from the stakeholder analysis (see Table 10) by the willingness to pay that resulted from the
econometric analysis of the choice experiment results, and by the number of stakeholders.

Table 10. Weights based on the stakeholder analysis
Stakeholder Analysis
1

Researcher in a Corporation

2

Library or archive

3

No

Willingness to Engage
4

-

25

0.42

National Open Access Desk (NOAD)

5

-

4

Publisher

3

-

5

Repository service provider

14

0.43

6

Research funder

10

0.35

7

Research organization/laboratory

24

0.35

8

Researcher or scientist

10

0.50

9

Teacher (elementary/middle/highschool)

1

-

13

0.69

10

University administration (dean, provost, chair, etc.)

The estimated willingness to pay from the estimated econometric results was approximated using for
the standard error an alternative variance expression, due to existing non significant estimates. The
following expression was used for the variance of the ratio of two estimates (Bateman et al. 2002):

=(

Table 11 includes the total willingness to pay (WTP) from Level 1 to Level 2, and Table 12 includes
the estimated willingness to pay (WTP) based on the different assumptions and scenarios or the
services provides from OpenAIRE.
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Table 11. WTP for the additional features offered
Attribute

Additional Feature

WTP

WTP
(s.e.)

WTP tstat

Access to Scientific results and
Compliance to Open Access mandates

Supplemental Material

252.01

119.51

2.11

Interoperability

Create Research Profile and PublicationDataset Resolver

203.06

104.29

1.94

Misc Services and Open Access Costs

Publishers compensation and EC post
project publication APCs for Gold OA

-38.87

57.65

-0.67
(non
significance)

In order to approximate the WTP for each alternative scenario (see Table 12), the levels of the attributes
based on the different scenario needed to be combined. The equation proposed by Bateman et al.
(2003) slightly changes, using the variance of the sum of the coefficients.

The covariance matrix of coefficients bAltSpj is introduced to estimate them. Appendix 5 includes the
extra calculations needed to calculate the WTP and the covariance matrix of coefficients.

Table 12. WTP for each alternative scenario
Alt1
WTP
(s.e)
t-stat
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1763.13
779.34
2.26

Alt2

Alt3

2015.14
873.66
2.30

1966.19
853.72
2.30

Alt4
1724.25
768.66
2.24

Alt5

Alt6

2218.21
952.06
2.32

1976.27
863.27
2.28

Alt7
1927.32
844.12
2.28

Alt8
2179.34
942.66
2.31

Table 13. Alternative OpenAIRE Service Scenarios
Alternative Scenarios
1

Attribute 1 (Level 1) + Attribute 2 (Level 1) + Attribute 3 (Level 1)

2

Attribute 1 (Level 2) + Attribute 2 (Level 1) + Attribute 3 (Level 1)

3

Attribute 1 (Level 1) + Attribute 2 (Level 2) + Attribute 3 (Level 1)

4

Attribute 1 (Level 1) + Attribute 2 (Level 1) + Attribute 3 (Level 2)

5

Attribute 1 (Level 2) + Attribute 2 (Level 2) + Attribute 3 (Level 1)

6

Attribute 1 (Level 2) + Attribute 2 (Level 1) + Attribute 3 (Level 2)

7

Attribute 1 (Level 1) + Attribute 2 (Level 2) + Attribute 3 (Level 2)

8

Attribute 1 (Level 2) + Attribute 2 (Level 2) + Attribute 3 (Level 2)

By distinguishing Researchers and non researchers, we observe that researchers are willing to
contribute for higher level in each of the attribute categories (See Table 14), in contrast to the non
researchers for whom more Miscellaneous Services and Open Access Costs is statistically insignificant.
In addition, for researchers alternative 8, which includes higher level for the third attribute, is more
preferable than the alternative 5, which is the most preferable for the non researchers (see Table 15).
Nevertheless, non researchers‘ WTP is almost double than the researchers.
Table 14. Researchers and Non researchers: WTP for Additional Features offered

Researchers

Non
Researchers

Attribute

Additional Feature

Access to Scientific results and
Compliance to Open Access
mandates

Supplemental Material

Interoperability

Create Research Profile and PublicationDataset Resolver
Publishers compensation and EC post
project publication APCs for Gold OA
Supplemental Material

Misc Services and Open Access
Costs
Access to Scientific results and
Compliance to Open Access
mandates
Interoperability
Misc Services and Open Access
Costs
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Create Research Profile and PublicationDataset Resolver
Publishers compensation and EC post
project publication APCs for Gold OA

WTP

WTP
(s.e.)

WTP
t-stat

47.06

34.08

1.38

56.19

43.24

1.29

14.41

28.32

0.50

474.43

299.90

1.58

302.93

201.33

1.50

-24.75

92.76

-0.26

Table 15. WTP for alternative scenarios
Alt1

Researchers
Non
Researchers

WTP
(s.e)
t-stat
WTP
(s.e)
t-stat

1222.35
539.35
2.26
1232.11
840.27
1.46

Alt2
1269.42
559.20
2.27
1706.54
1072.75
1.59

Alt3
1278.54
562.65
2.27
1535.04
982.38
1.56

Alt4
1236.76
547.34
2.25
1207.35
836.26
1.44

Alt5
1325.61
583.59
2.27
2009.48
1233.72
1.62

Alt6
1283.83
567.91
2.26
1681.79
1068.32
1.57

Alt7
1292.95
571.72
2.26
1510.29
980.06
1.54

Alt8
1340.02
593.28
2.25
1984.73
1230.74
1.61

3. Econometric Results: Individual Specific Variables
The individual specific variables concern the region, income and researcher or non researcher status of
the respondent. This stratification was used in order to correct for the sampling bias and the
heterogeneity. According to the region, 4 variables were identified: South, Greece, North West and
East. The income was separated into 5 different variables (Inc0_5, Inc5_10, Inc10_20, Inc20_40,
IncG40), corresponding to 0-500, 501-1000, 1001-200, 2001-4000, more than 4000 euros, respectively.
For the researcher or non researcher variable, a dummy variable was used, where 1 indicates researcher
status and 0 indicates non researcher status. Based on the econometric analysis, the results indicate that
researcher status and income below 1000 euros, as well as income above 4000, have negative effect on
the respondents‘ answers on willingness to pay for OpenAIRE infrastructure (see Appendix 4).

Table 16. WTP based on the individual specific variables

Region

Income (euro)
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NorthWest (Germany, Finland, Norway, Sweden, Denmark, Netherlands, Austria,
Lichtenstein, Luxemburg, Belgium, Belgium, France, UK, Ireland, Iceland,
Switzerland…)
East
Greece
South (Portugal, Spain, Italy, Malta, Cyprus)
Income0-500
Income501-1000
Income1001-2000
Income2001-4000
Income>4000
Researcher

3.18
1.57
5.00
5.27
-0.05
-3.14
0.95
5.60
-5.28
-2.51

D. Conclusions
The results suggested that respondents were in favor of higher level of interoperability (publicationdataset resolver) and more access to scientific results (supplemental material). A higher level of
miscellaneous services and Open Access affects their responses negatively, indicating the lack of
interest in having more from this attribute. This combination of OpenAIRE‘s attributes had the largest
willingness to pay, indicating that respondents value the first two attributes more than the third.
However, the difference between the other alternative scenarios was not high, indicating that the
respondents value OpenAIRE as a whole. The results suggested that the average OpenAIRE
stakeholder is WTP 779.34 €/institution/year for the basic services provided by OpenAIRE.
The WTP for the additional potential services in each attribute category was calculated. The
average OpenAIRE stakeholder is WTP only for higher interoperability (publication-dataset resolver)
119.51€/institution/year and only for better access to scientific results (supplemental material) and
compliance to OA mandates 104.29 €/institution/year. The average OpenAIRE stakeholder is not WTP
for higher miscellaneous services.
This study details stakeholders‘ WTP for different combinations (scenarios) of OpenAIRE
services provision. In general, OpenAIRE stakeholders prefer to have more interoperability, access to
scientific results and compliance to OA mandates. The upper bound of average WTP between
considered scenarios for more interoperability, more access to scientific results and compliance to OA
mandates and basic level of miscellaneous services is 952.06 €/institution/year. The lower bound of
average WTP between considered scenarios for basic level of interoperability and access to scientific
results, and higher level of miscellaneous services is 768.66 €/institution/year.
The implementation of institutional fee via budget reallocations from institutional services that
are substitutable from OpenAIRE services and a fee discrimination between stakeholders according to
stakeholder specific WTP, which allows higher revenues for OpenAIRE, are recommended. In case of
implementing a subscription strategy, an average institutional fee maximum of 952.06 €/institution/year
is proposed.

Given the social benefits in the short and medium run, as well as the possible long-term benefits
for Research and Development, European or state subsidies could also be provided for OpenAIRE
subscription for countries or institutions, respectively, which cannot afford the fee.
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Finally, it is important to invest in making OpenAIRE less complicated and more user-friendly.
The increase of public engagement could also be achieved through awareness campaigns in order to
attract more users and capitalize on spillover effects, protecting simultaneously the Open Access nature
of OpenAIRE.
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APPENDICES
APPENDIX 1. The 50 most crowded European Open Access Repositories

Source: OpenDOAR
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APPENDIX 2. Checklist of factors to consider in undertaking and assessing the
quality of a discrete choice experiment.

Source: Lancsar and Louviere (2008)
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APPENDIX 3. Choice Experiment Questionnaires
Choice Experiment Questionnaire for the Researchers
A Choice Experiment Survey for Valuing OpenAIRE initiative
Dear Sir/Madam, I am a researcher from the Athens University of Economics and Business.
We are conducting a survey about OpenAIRE, which is a EC funded scholarly communication infrastructure which aims at:
- promoting Open Access (OA) and open scholarship through education and training activities. OA corresponds to
unrestricted online access to peer-reviewed scholarly research.
- connecting institutional and thematic repositories, OA journals and CRIS systems. OpenAIRE develops and promotes
interoperability mechanisms (the ability to exchange and use information) for the efficient dissemination of scientific
content.
- providing added value services through its central platform
Scope of the survey: To plan a future beyond the lifetime of OpenAIRE's current funding.
Duration of the survey: This survey will take 20 minutes.
We would appreciate if you completed the questionnaire even if you are not familiar with the OpenAIRE. We provide you
with some basic information about the initiative.
The answers you give will be completely confidential. Please remember that there are no right or wrong answers.

Basic Questions
Q.1

What is your gender?
Male
Female

Q.2

What is your age category?

Less than 28
28-35
36-50
51-65
66+
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SECTION A: GENERAL ATTITUDES AND ACTIVITIES

Q3. How would you describe today, the general condition in scientific publishing and its access policies?
(Rate from 1 to 5)
1 Very Bad

2

3

4

5 Very Good I don't know

Level

Q4. How would you describe your knowledge level of Open Access publishing and related initiatives?
1 Not
Knowledgeable

2

3

4

5 Very Knowledgeable

Level

Q5. Are you familiar with the OpenAIRE initiative?
Yes, I know the initiative quite well
Somewhat familiar with the initiative
Not familiar at all

SECTION B: OPENAIRE INITIATIVE DESCRIPTION AND VALUATION
OpenAIRE is a pan-European interoperable data infrastructure with the goal to advocate and enable science capable of
collecting publications and data and interlinking and contextualizing them. Currently OpenAIREinterconnects 8.5 mi
publications from 460+ data sources, linked to ~1000 datasets and 85K projects from two funders.

1. Supports OA in Europe: Has a European Helpdesk with experts on OA policies in 33 countries ready to respond to any
questions. Points to ways on how researchers and institutions can abide to OA mandates (where to deposit, how to publish
in OA Journals, how to comply with the mandates). Includes FAQs, guides for researchers, project coordinators/PIs,
institutions and libraries.

2. Monitors funders OA policies and mandates: Currently used by EC and ERC for FP7 and H2020 (to be a designated
service for reporting and monitoring of projects‘ scientific results). Immediate plans to outreach to other European national
funders.
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3. Promotes interoperability of content sources: OpenAIRE interconnects Open Access (OA) repositories, OA journals,
data repositories and CRISs (research information systems). It issues guidelines for metadata description interconnects all
scholarly resources providing context of scientific research.

4. Evaluates scientific impact: OpenAIRE works with global initiatives to define and ultimately implement alternative
ways of metrics for scientific impact, on the author, project or institution levels.

5. Produces research analytics: Through extensive text mining processes, it helps the EC, other affiliated funders, and
institutions to get research analytics, correlations, co-funding information, trends, etc.

Who is it for? Researchers, Data Providers, Institutions/Libraries, Project Coordinators, Research
managers/Funders, Research Communities, Service Providers, Small Medium Enterprises
• Researchers: Get all information about OA policies in FP7, H2020 and see what happens in your country. Read
OpenAIRE‘s guides on how to comply with EC‘s and other funders‘ mandates and learn the basics on copyright issues. Use
OpenAIRE‘s helpdesk to post your questions and talk to an expert close to you. Make your scientific outcome count: find
which institutional/thematic repository to deposit or link your data and publications to the appropriate funding, or use
ZENODO, a general purpose data repository maintained by CERN and OpenAIRE to do so.
• Data Providers: Learn how to be interoperable through the OpenAIRE Guidelines so that your content gets more
visibility and is being viewed at the right context by funders and research administrators. Validate your content and use
OpenAIRE's tools to enrich the metadata with new values and statistics.
• Institutions/Libraries: OpenAIRE is well connected to major European and global initiatives so that it brings information
to you regarding the various aspects of Open Access. OpenAIRE will soon be in a position to inform you on how to support
researchers at your institution with Research Data Management plans (RDM).
• Project Coordinators: OpenAIRE catalogues all your project‘s scientific output (publications and data) into ONE place
so you can monitor it easily, including the OA compliance. Use OpenAIRE's apps to get up to date reports and deliver to
your administrators or funders.
• Research managers/Funders: Through OpenAIRE's technical infrastructure, it is possible to gather scientific output from
various sources and link it to funding information (on the project level), as well as to the people/organizations affiliated.
Based on this, and intensive mining for link inference among the main scholarly communication objects, OpenAIRE is able
to produce statistics for the OA monitoring and indicators on the research output and its long-term impact.
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• Research Communities: OpenAIRE provides customized ―views‖ of the scientific output attributed to any specific
community (research, national, etc.), and members of these communities may claim or view such output within their own
environment.
• Service Providers: OpenAIRE provides a comprehensive API suite that may be used by 3rd party providers to build
innovative applications on the aggregated, cleaned, transformed and enriched content.
• Small Medium Enterprises (SMEs): OpenAIRE provides technological and legal support through well-defined and
described APIs and SLAs, establishing legal frameworks for the provision of advanced services to all stakeholders involved
to enable content and service provision based on metadata and file processing. Support open calls for the creation of
innovative services and applications, covering a wide range of aspects such as linking OpenAIRE content to researcher
reference tools, researcher social networks, novel publishing platforms (e.g., open review publishing), mobile apps, etc.

Q6. How much do you consider OpenAIRE can support your (or your organization's) work?
Not at all
Not much
Very much
Not sure/do not know

Q7. When you are thinking of the current situation in scientific publishing how much do you
think OpenAIRE can fill any service/policy gaps of your organizational mission and goals?
Not at all
Not much
Very much
Not sure/do not know
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For the purpose of this study, we think about the benefits of OpenAIRE in terms of 3 attribute categories:
Access to scientific results and Compliance to OA mandates


OpenAIRE has the option to self-deposit scientific work.



OpenAIRE provides easy access to literature, connects similar research/scientists and creates a big research
network.



Possible to deposit more than the article itself (appendices, data sets, programming code etc.)



Supports the option to restrict access to the results for some period.

Interoperability


OpenAIRE provides data for citations of articles and download information.



Option to brand the research and the impact of the author's institution creating a profile



Supports data broker/resolver services and creates links from publications to related data sets and vice versa.

Misc Services and OA Costs


OpenAIRE ensures that copyright is respected without causing any legal issues.



Offers services (peer-review, etc.) to compensate for the open access, reducing the cost of publishing compared to
traditional publishing.



Future services include gold Open Access support for the authors in order to help them continue get published after
the end of their project (this is a pilot service).



Research analytics for the funders in order to monitor their funding progress.
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OpenAIRE will be used as the reporting tool for H2020.

Q8. Which one of the following categories represents your profession or organizational category? Please
check all that apply:
Research organization/laboratory
University administration (dean, provost, chair, etc.)
Library or archive
National Open Access Desk (NOAD)
Repository service provider
Publisher
Scholarly society
Researcher or scientist
Research funder
Standards organization
Teacher (elementary/middle/high school)
Open access organization (e.g., SPARC)
Subjecty repository provider (e.g., arXiv, PubMedCentral, etc.)
Trademark, patent, or commercialization organization
Corporation
Other (please specify)

Q9. If you chose Researcher or scientist, would you classify yourself primarly as researcher/scientist?
Yes
No
I didn't choose Researcher or scientist

Q10.Which is your field of Science?
Natural Sciences
Engineering and Technology
Medical and Health Sciences
Agricultural Sciences
Social Sciences
Humanities
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Card with a Description of the Attributes

The Price attribute represents an annual subscription fee that your institution or you would pay for accessing OpenAIRE
services.
You will be presented with eight cards. Each card different combinations of survices that will be offered from OpenAIRE in
the future. In all eight cards you will be asked to make some choices. See the following example.
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Example of a Choice Card

You will now be presented with a series of similar choice cards. Please take your time to examine the five
different alternative options (A, B, C, D, E) and indicate the best and the worst alternative. In every case, please
make each choice as if the alternatives were the only ones available. In all cards, option E represents the option
where OpenAIRE will cease to exist after the end of its European Commission funding.

As you reply to the questions please:
- Remember to consider each of the choice cards separately and the options presented as if they are real and the
only ones available.
- If you think that the amount of money required for an improvement is too much, simply choose the Option E.
- Make sure you consider the cost and characteristics of alternative infrastructures for scientific publishing.
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Choice Card (Example from the choice set)
In all cards option E represents the option where OpenAIRE will cease to exist after the end of its EC funding. Please note
that existing ways of access to scientific information (through University Libraries, repositories, etc.) remain as is.

Re-allocation from Teaching/Research budget
Which option do you prefer most?

A

B

C

D

E

Which option do you prefer least?

A

B

C

D

E

Which one from the three remaining do you
prefer most?

A

B

C

D

E

Which one from the two remaining do you
prefer least?

A

B

C

D

E

Re-allocation from Infrastructure/Library/Administration budget
Which option do you prefer most?

A

B

C

D

E

Which option do you prefer least?

A

B

C

D

E

Which one from the three remaining do you
prefer most?

A

B

C

D

E

Which one from the two remaining do you
prefer least?

A

B

C

D

E
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SECTION C: FOLLOW-UP QUESTIONS

Q11. Please provide us with a (rough) estimate of the number of researchers in your
organization/institution.

Q12. To which degree the following reasons affected the way you made your choices in the choice cards
above?
1-Not at all

2-Very little

3-Moderately

4-Enough

5-Very much

The height of cost
Improvements in Access to Scientific
Results
Improvements in Access to
Dissemination Data and Data used in
Research
Improvements in Check Copyright,
Research Analytics and Misc Services

Q13. Are you willing to contribute to the OpenAIRE sustainability plan?
Yes
No
Not sure

Q14. Why you are not willing to contribute to the OpenAIRE sustainability plan? Please explain.
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SECTION D: SOCIO – ECONOMIC CHARACTERISTICS

Q15. What is your educational level?
High school
Bsc or equivalent
Msc or equivalent
PhD

Q16. What is your occupational status?
Full time employed
Part time employed
Student
Retired
Unemployed
Other _________________

Q17. Please give the name of your institution/organization:

I don't want to answer
Self employed

Q18. If you work in a company, the number of employees is?/What is the size of your company?
Medium-sized: <250 people and ≤ €50 million of Annual turnover
Small: < 50 people and ≤ €10 million of Annual turnover
Micro: < 10 people and ≤ €2 million of Annual turnover
I don‘t know
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Q19. Please provide us with an estimate of your monthly income.
Up to € 500
€ 501-1000
€ 1001-2000
€ 2001-4000
Over €4000
Don‘t know/I don't want to answer

Q20. Town of residence ______________________
Q21. Country______________________

Thank you for your time and your effort in completing this questionnaire!
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Choice Experiment Questionnaire for the Other Categories/Non researchers
A Choice Experiment Survey for Valuing OpenAIRE initiative
Dear Sir/Madam, I am a researcher from the Athens University of Economics and Business.
We are conducting a survey about OpenAIRE, which is a EC funded scholarly communication infrastructure which aims at:
- promoting Open Access (OA) and open scholarship through education and training activities. OA corresponds to
unrestricted online access to peer-reviewed scholarly research.
- connecting institutional and thematic repositories, OA journals and CRIS systems. OpenAIRE develops and promotes
interoperability mechanisms (the ability to exchange and use information) for the efficient dissemination of scientific
content.
- providing added value services through its central platform
Scope of the survey: To plan a future beyond the lifetime of OpenAIRE's current funding.
Duration of the survey: This survey will take 20 minutes.
We would appreciate if you completed the questionnaire even if you are not familiar with the OpenAIRE. We provide you
with some basic information about the initiative.
The answers you give will be completely confidential. Please remember that there are no right or wrong answers.

Basic Questions
Q.1

What is your gender?
Male
Female

Q.2

What is your age category?

Less than 28
28-35
36-50
51-65
66+
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SECTION A: GENERAL ATTITUDES AND ACTIVITIES

Q3. How would you describe today, the general condition in scientific publishing and its access policies?
(Rate from 1 to 5)
1 Very Bad

2

3

4

5 Very Good I don't know

Level

Q4. How would you describe your knowledge level of Open Access publishing and related initiatives?
1 Not
Knowledgeable

2

3

4

5 Very Knowledgeable

Level

Q5. Are you familiar with the OpenAIRE initiative?
Yes, I know the initiative quite well
Somewhat familiar with the initiative
Not familiar at all

SECTION B: OPENAIRE INITIATIVE DESCRIPTION AND VALUATION
OpenAIRE is a pan-European interoperable data infrastructure with the goal to advocate and enable science capable of
collecting publications and data and interlinking and contextualizing them. Currently OpenAIREinterconnects 8.5 mi
publications from 460+ data sources, linked to ~1000 datasets and 85K projects from two funders.

1. Supports OA in Europe: Has a European Helpdesk with experts on OA policies in 33 countries ready to respond to any
questions. Points to ways on how researchers and institutions can abide to OA mandates (where to deposit, how to publish
in OA Journals, how to comply with the mandates). Includes FAQs, guides for researchers, project coordinators/PIs,
institutions and libraries.

2. Monitors funders OA policies and mandates: Currently used by EC and ERC for FP7 and H2020 (to be a designated
service for reporting and monitoring of projects‘ scientific results). Immediate plans to outreach to other European national
funders.
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3. Promotes interoperability of content sources: OpenAIRE interconnects Open Access (OA) repositories, OA journals,
data repositories and CRISs (research information systems). It issues guidelines for metadata description interconnects all
scholarly resources providing context of scientific research.

4. Evaluates scientific impact: OpenAIRE works with global initiatives to define and ultimately implement alternative
ways of metrics for scientific impact, on the author, project or institution levels.

5. Produces research analytics: Through extensive text mining processes, it helps the EC, other affiliated funders, and
institutions to get research analytics, correlations, co-funding information, trends, etc.

Who is it for? Researchers, Data Providers, Institutions/Libraries, Project Coordinators, Research
managers/Funders, Research Communities, Service Providers, Small Medium Enterprises
• Researchers: Get all information about OA policies in FP7, H2020 and see what happens in your country. Read
OpenAIRE‘s guides on how to comply with EC‘s and other funders‘ mandates and learn the basics on copyright issues. Use
OpenAIRE‘s helpdesk to post your questions and talk to an expert close to you. Make your scientific outcome count: find
which institutional/thematic repository to deposit or link your data and publications to the appropriate funding, or use
ZENODO, a general purpose data repository maintained by CERN and OpenAIRE to do so.
• Data Providers: Learn how to be interoperable through the OpenAIRE Guidelines so that your content gets more
visibility and is being viewed at the right context by funders and research administrators. Validate your content and use
OpenAIRE's tools to enrich the metadata with new values and statistics.
• Institutions/Libraries: OpenAIRE is well connected to major European and global initiatives so that it brings information
to you regarding the various aspects of Open Access. OpenAIRE will soon be in a position to inform you on how to support
researchers at your institution with Research Data Management plans (RDM).
• Project Coordinators: OpenAIRE catalogues all your project‘s scientific output (publications and data) into ONE place
so you can monitor it easily, including the OA compliance. Use OpenAIRE's apps to get up to date reports and deliver to
your administrators or funders.
• Research managers/Funders: Through OpenAIRE's technical infrastructure, it is possible to gather scientific output from
various sources and link it to funding information (on the project level), as well as to the people/organizations affiliated.
Based on this, and intensive mining for link inference among the main scholarly communication objects, OpenAIRE is able
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to produce statistics for the OA monitoring and indicators on the research output and its long-term impact.
• Research Communities: OpenAIRE provides customized ―views‖ of the scientific output attributed to any specific
community (research, national, etc.), and members of these communities may claim or view such output within their own
environment.
• Service Providers: OpenAIRE provides a comprehensive API suite that may be used by 3rd party providers to build
innovative applications on the aggregated, cleaned, transformed and enriched content.
• Small Medium Enterprises (SMEs): OpenAIRE provides technological and legal support through well-defined and
described APIs and SLAs, establishing legal frameworks for the provision of advanced services to all stakeholders involved
to enable content and service provision based on metadata and file processing. Support open calls for the creation of
innovative services and applications, covering a wide range of aspects such as linking OpenAIRE content to researcher
reference tools, researcher social networks, novel publishing platforms (e.g., open review publishing), mobile apps, etc.

Q6. How much do you consider OpenAIRE can support your (or your organization's) work?
Not at all
Not much
Very much
Not sure/do not know

Q7. When you are thinking of the current situation in scientific publishing how much do you
think OpenAIRE can fill any service/policy gaps of your organizational mission and goals?
Not at all
Not much
Very much
Not sure/do not know
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For the purpose of this study, we think about the benefits of OpenAIRE in terms of 3 attribute categories:
Access to scientific results and Compliance to OA mandates


OpenAIRE has the option to self-deposit scientific work.



OpenAIRE provides easy access to literature, connects similar research/scientists and creates a big research
network.



Possible to deposit more than the article itself (appendices, data sets, programming code etc.)



Supports the option to restrict access to the results for some period.

Interoperability


OpenAIRE provides data for citations of articles and download information.



Option to brand the research and the impact of the author's institution creating a profile



Supports data broker/resolver services and creates links from publications to related data sets and vice versa.

Misc Services and OA Costs


OpenAIRE ensures that copyright is respected without causing any legal issues.



Offers services (peer-review, etc.) to compensate for the open access, reducing the cost of publishing compared to
traditional publishing.



Future services include gold Open Access support for the authors in order to help them continue get published after
the end of their project (this is a pilot service).



Research analytics for the funders in order to monitor their funding progress.
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OpenAIRE will be used as the reporting tool for H2020.

Q8. Which one of the following categories represents your profession or organizational category? Please
check all that apply:
Research organization/laboratory
University administration (dean, provost, chair, etc.)
Library or archive
National Open Access Desk (NOAD)
Repository service provider
Publisher
Scholarly society
Researcher or scientist
Research funder
Standards organization
Teacher (elementary/middle/high school)
Open access organization (e.g., SPARC)
Subjecty repository provider (e.g., arXiv, PubMedCentral, etc.)
Trademark, patent, or commercialization organization
Corporation
Other (please specify)

Q9. If you chose Researcher or scientist, would you classify yourself primarly as researcher/scientist?
Yes
No
I didn't choose Researcher or scientist
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Card with a Description of the Attributes

The Price attribute represents an annual subscription fee that your institution would pay for accessing OpenAIRE services.
You will be presented with nine cards. Each card different combinations of survices that will be offered from OpenAIRE in
the future. In all nine cards you will be asked to make some choices. See the following example.
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Example of a Choice Card

You will now be presented with a series of similar choice cards. Please take your time to examine the five
different alternative options (A, B, C, D, E) and indicate the best and the worst alternative. In every case, please
make each choice as if the alternatives were the only ones available. In all cards, option E represents the option
where OpenAIRE will cease to exist after the end of its European Commission funding.

As you reply to the questions please:
- Remember to consider each of the choice cards separately and the options presented as if they are real and the
only ones available.
- If you think that the amount of money required for an improvement is too much, simply choose the Option E.
- Make sure you consider the cost and characteristics of alternative infrastructures for scientific publishing.
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Choice Card (Example from the choice set)
In all cards option E represents the option where OpenAIRE will cease to exist after the end of its EC funding. Please note
that existing ways of access to scientific information (through University Libraries, repositories, etc.) remain as is.

Which option do you prefer most?

A

B

C

D

E

Which option do you prefer least?

A

B

C

D

E

Which one from the three remaining do you
prefer most?

A

B

C

D

E

Which one from the two remaining do you
prefer least?

A

B

C

D

E
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SECTION C: FOLLOW-UP QUESTIONS

Q10. Please provide us with a (rough) estimate of the number of researchers in your
organization/institution.

Q11. To which degree the following reasons affected the way you made your choices in the choice cards
above?
1-Not at all

2-Very little

3-Moderately

4-Enough

5-Very much

The height of cost
Improvements in Access to Scientific
Results
Improvements in Access to
Dissemination Data and Data used in
Research
Improvements in Check Copyright,
Research Analytics and Misc Services

Q12. Are you willing to contribute to the OpenAIRE sustainability plan?
Yes
No
Not sure

Q13. Why you are not willing to contribute to the OpenAIRE sustainability plan? Please explain. (In case
the answer is no)
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SECTION D: SOCIO – ECONOMIC CHARACTERISTICS

Q14. What is your educational level?
High school
Bsc or equivalent
Msc or equivalent
PhD

Q15. What is your occupational status?
Full time employed
Part time employed
Student
Retired
Unemployed
Other _________________

Q16. Please give the name of your institution/organization:

I don't want to answer
Self employed

Q17. If you work in a company, the number of employees is?/What is the size of your company?
Medium-sized: <250 people and ≤ €50 million of Annual turnover
Small: < 50 people and ≤ €10 million of Annual turnover
Micro: < 10 people and ≤ €2 million of Annual turnover
I don‘t know
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Q18. Please provide us with an estimate of your monthly income.
Up to € 500
€ 501-1000
€ 1001-2000
€ 2001-4000
Over €4000
Don‘t know/I don't want to answer

Q19. Town of residence ______________________
Q20. Country______________________
Thank you for your time and your effort in completing this questionnaire!
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APPENDIX 4. Econometric Tables
Researchers and Non Researchers
Variables

Estimated
Coefficient
ALL_Low
0.86894***
AccessHigh
0.12420***
Alternative
MetaDataHigh
0.10008**
Specific
ServicesHigh
-0.01916
Variables
Cost
-0.00049*
Scale Parameter(sp)
0.45289***
RegionW
0.431883**
RegionS
0.323817
RegionG
0.655941***
RegionE
1.247548***
Individual
Inc0_5
-0.01336
Specific
Inc5_10
-0.50713**
Variables
Inc10_20
0.118483
Inc20_40
1.008981***
IncG40
-0.81732***
Res
-0.23773*
Significance codes: ***=0, **=0.001, *=0.01, .=0.05
Log-Likelihood: -5433.4
Number of Cards: 1225
Number of Respondents: 192

Std. Error

t-value

Pr(>|t|)

0.13718
0.02897
0.03057
0.02729
0.00020
0.08175
0.135782
0.205351
0.130988
0.236628
0.227016
0.161258
0.124059
0.180066
0.154751
0.094355

6.33450
4.28720
3.27370
-0.70200
-2.42200
5.53533
3.1825
1.579125
5.007875
5.275125
-0.0605
-3.15015
0.952875
5.602375
-5.2741
-2.51693

2.38E-10
1.81E-05
0.001062
0.482658
0.015435
3.35E-08
0.002372
0.14098
1.73E-06
3.79E-07
0.743658
0.004759
0.349024
4.48E-08
2.1E-06
0.016659

Std. Error

t-value

Pr(>|t|)

0.21233
0.03132
0.04081
0.03098
0.00046
0.10623
0.194369
0.894469
0.212455
0.282554
0.355366
0.223836
0.172507
0.237963
0.214531

6.43770
1.68070
1.53980
0.52010
-2.42130
3.02573
-1.24857
2.445463
0.935228
1.593694
-0.2587
-3.23458
0.396853
2.995059
-2.70548

1.21E-10
9.28E-02
0.12362
0.602977
0.015466
2.55E-03
0.24923
0.01758
0.361462
0.122625
0.718423
0.001415
0.679474
0.004337
0.01413

Researchers
Variables

Estimated
Coefficient
ALL_Low
1.36691 ***
AccessHigh
0.05264 .
Alternative
MetaDataHigh
0.06284
Specific
ServicesHigh
0.01612
Variables
Cost
-0.00112 *
Scale Parameter(sp)
0.32322 **
RegionW
-0.2448
RegionS
2.19101 *
RegionG
0.19844
RegionE
0.44993
Individual
Inc0_5
-0.0941
Specific
Inc5_10
-0.72409 **
Variables
Inc10_20
0.06844
Inc20_40
0.71367 **
IncG40
-0.58146 *
Significance codes: ***=0, **=0.001, *=0.01, .=0.05
Log-Likelihood: -2193.5
Number of Cards: 491
Number of Respondents: 88
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Variables

Non Researchers
Estimated
Std. Error
Coefficient

ALL_Low
0.54325 **
AccessHigh
0.20918 ***
Alternative
MetaDataHigh
0.13357 **
Specific
ServicesHigh
-0.01091
Variables
Cost
-0.00044 .
Scale Parameter(sp)
0.48947 ***
RegionW
1.053377 ***
RegionS
1.391664 ***
RegionG
1.220579 ***
RegionE
-0.31076
Individual
Inc0_5
0.082898
Specific
Inc5_10
-0.38991
Variables
Inc10_20
0.018646
Inc20_40
0.820326 ***
IncG40
-1.08712 ***
Significance codes: ***=0, **=0.001, *=0.01, .=0.05
Log-Likelihood: -3174.4
Number of Cards: 734
Number of Respondents: 104
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0.19030
0.05003
0.04210
0.04039
0.00026
0.10637
0.198982
0.258562
0.193486
0.298881
0.385044
0.238511
0.206452
0.219497
0.244683

t-value

Pr(>|t|)

2.85460
4.18120
3.17270
-0.27020
-1.70900
4.59903
5.294
5.3839
6.307925
-1.0414
0.214625
-1.64543
0.089325
3.7378
-4.4406

4.31E-03
2.90E-05
0.00151
0.787033
0.087447
4.40E-06
1.78E-07
1.61E-07
4.51E-10
0.317319
0.813661
0.166557
0.796093
0.000254
0.000111

APPENDIX 5. Additional Calculations
Researchers and Non
Researchers
Total effect of coefficients

Alt1

Alt2

Alt3

Alt4

Alt5

Alt6

Alt7

Alt8

0.86894225

0.99314617

0.9690205

0.849784

1.09322438

0.973988

0.94986204

1.07406596

1.88E-02

1.73E-02

1.70E-02

2.04E-02

1.64E-02

1.93E-02

1.93E-02

1.92E-02

1.22E-06

-2.59E-06

-3.21E-06

-2.39E-06

-7.02E-06

-6.19E-06

-6.82E-06

-1.06E-05

Variance of total effect of
coefficients
Covariance between the total
effect of coefficients and the
cost variable

Covariance matrix of
coefficients

Level 1
Attributes

Access to Scientific
results and Compliance
to Open Access mandates
(Level 2)

Interoperability
(Level 2)

Misc Services and
Open Access Costs
(Level 2)

Cost

1.88E-02

-1.20E-03

-9.27E-04

4.25E-04

1.22E-06

-1.20E-03
-9.27E-04

8.39E-04
5.14E-04

5.14E-04
9.35E-04

2.22E-04
3.54E-04

-3.81E-06
-4.43E-06

4.25E-04
1.22E-06

2.22E-04
-3.81E-06

3.54E-04
-4.43E-06

7.45E-04
-3.60E-06

-3.60E-06
4.14E-08

(Researchers and Non
Researchers)

Level 1 Attributes
Access to Scientific results
and Compliance to Open
Access mandates (Level 2)
Interoperability (Level 2)
Misc Services and Open
Access Costs (Level 2)
Cost
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Researchers
Total effect of coefficients

Alt1

Alt2

Alt3

Alt4

Alt5

Alt6

Alt7

Alt8

1.36691004

1.41954567

1.4297482

1.383026

1.48238386

1.435662

1.44586416

1.49849979

4.51E-02

4.73E-02

4.72E-02

4.84E-02

5.11E-02

5.17E-02

5.22E-02

5.71E-02

-1.66E-05

-2.72E-05

-3.08E-05

-2.56E-05

-4.15E-05

-3.63E-05

-3.99E-05

-5.05E-05

Variance of total effect of
coefficients
Covariance between the total
effect of coefficients and the
cost variable

Covariance matrix of
coefficients

Level 1
Attributes

(Researchers)

Level 1 Attributes
Access to Scientific results
and Compliance to Open
Access mandates (Level 2)
Interoperability (Level 2)
Misc Services and Open
Access Costs (Level 2)
Cost

Non Researchers
Total effect of coefficients

Access to Scientific
results and Compliance
to Open Access mandates
(Level 2)

Interoperability
(Level 2)

Misc Services and
Open Access Costs
(Level 2)

Cost

4.51E-02

6.34E-04

1.07E-03

1.17E-03

-1.66E-05

6.34E-04
1.07E-03

9.81E-04
8.06E-04

8.06E-04
1.67E-03

5.62E-04
8.24E-04

-1.07E-05
-1.43E-05

1.17E-03
-1.66E-05

5.62E-04
-1.07E-05

8.24E-04
-1.43E-05

9.60E-04
-9.02E-06

-9.02E-06
2.13E-07

Alt1

Alt2

Alt3

Alt4

Alt5

Alt6

Alt7

Alt8

0.54324966

0.75243436

0.6768171

0.532337

0.8860018

0.741522

0.66590431

0.87508901

3.62E-02

2.99E-02

3.08E-02

3.89E-02

2.71E-02

3.36E-02

3.49E-02

3.23E-02

4.07E-06

-3.45E-06

-3.46E-06

-3.41E-06

-1.10E-05

-1.09E-05

-1.09E-05

-1.85E-05

Variance of total effect of
coefficients
Covariance between the total
effect of coefficients and the
cost variable

Covariance matrix of
coefficients

Level 1
Attributes

Access to Scientific
results and Compliance
to Open Access mandates
(Level 2)

Interoperability
(Level 2)

Misc Services and
Open Access Costs
(Level 2)

Cost

3.62E-02

-4.42E-03

-2.72E-03

5.41E-04

4.07E-06

-4.42E-03
-2.72E-03

2.50E-03
1.34E-03

1.34E-03
1.77E-03

5.13E-04
7.06E-04

-7.52E-06
-7.54E-06

5.41E-04
4.07E-06

5.13E-04
-7.52E-06

7.06E-04
-7.54E-06

1.63E-03
-7.49E-06

-7.49E-06
6.66E-08

(Non Researchers)

Level 1 Attributes
Access to Scientific results
and Compliance to Open
Access mandates (Level 2)
Interoperability (Level 2)
Misc Services and Open
Access Costs (Level 2)
Cost
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“Widespread public access to knowledge, like public education, is one of the pillars of our
democracy, a guarantee that we can maintain a well-informed citizenry.”
– Scott Turow

“A library is a place that is a repository of information and gives every citizen equal access to it. That
includes health information. And mental health information. It’s a community space.
It’s a place of safety, a haven from the world.” –Neil Gaiman

GREECE 2015
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