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FOREWORD

Science is the mother of the digital age. And ysentytwo yearsafter CERN placed théVorld
Wide Web software in the public domaéffectively creating the open internet, science itself has struggled
not only to fAgo digital 0 Nakingomeh sciencetaorealfigygienstioep e n 0 .
progress in OECD countries in making the results of publicly funded researchly nscrentific
publications and research dataenlyaccessible to researchers and innovators alike.report i) reviews
the policy rationale behind open science and open dathisdi)isses and pressmvidence orthe impacts
of policies to promote opescience and open data; éxplores the legalbarriers and solutions to greater
accesdo researchdata; iv)providesa description of the key actors involved in open science and their
roles; andfinally v) assesses progress in OECD and selecteehmamnter countries based survey of
recent policy trends

Theprojectwas carried ouds apartof he acti vities of the OECDG6s Wo
Technology Policy (TIP) of the Committee for Scientific ahechnoloy Policy (CSTP).It has been
prepared jointly by th@©ECD Secretariat (GiulidAjmoneMarsan and Mari€ervantes Directoratefor
Science, Technology and Innovatjoand members of thdIP steering group orOpen Science:
AlexandreBourgqueViens (Canada), PaiRauste and PirjbeenaForsstrom (Finland),
Wojtek Sylwestrzak, LukasBolikowski and KrzysztoSiewicz (Poland), DirlMeissner (Russian
Federation), FernanddéridaMartin (Spain), NickSeafordand MicheaReda (United Kingdom),and
JerrySheehan (United States). Lu@eibault and Thomaklargoni (University of Amsterdam) have
prepared a background paper to this remantaining detailed analysis of the legal aspects of open science
and open datdhis has been usdd drafting the sections on the legal aspeaaft®pensciencdn this report
BarbaraUbaldi (OECD Secretarigt Directorate for Public Governance and Territorial Development),
FernanddzalindoRueda, Brunell®oselli, Claire Jollyand BrigitteVan Beuzekom (OECDSecretariat,
Directorate for Science, Technology and Innovdtigorovided additional input.SalvatoreéMele,
VascoVaz, Bo-ChristerBjork and MikaelLaaskoprovided commentand dataDominique GuellecHead
of the OECD Science and echnologyPolicy Division provided overall guidan@nd commentKatjusha
Boffa prepared this report for publicatidn addition to the aboveentioned authorsvho also provided
the country notegelative to their countries, additionaduntry notesvere prepared by:

9 Eric Laureys (Belgium)

9 Patricia Mufioz and Paula Gonzélez Frias (Chile)
1 Viktor Muuli (Estonia)
1

Mark Asch, Alain Colas, Mari®ascale Lizée, Laure Menetrier, Jufdmemener, Romaihales
andFrédériqueSachwaldFrance)

The Federal Ministry of Education and Research (Germany)
Evi Sachini (Greece)

Usha Munshi and Devika Madalli (India

= =4 =4 =9

Claudio Artusio, Juan Carlos De Martin, Federico Cinquepalmi and Giubeita(ltaly)
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Kazuhiro Hayashi (Japan)

Jeong Hyp Lee and Seokjong Lim (Korea)

Margarita Ontiveros (Mexico)

Rene Daane, Marjan van MeerlandDries van Loenen (the Netherlands)
Rune Rambeaek Schjglberg and Hanne Monclair (Norway)

Luisa Henriguesnd Vasco VagPortugal)

The Ministry of Science, Industry and Technologurkey)

JeanClaude BurgelmarRene Von Schombeand Ana Nieto (the European Commission)

=A =4 =4 =4 4 4 -4 - =4

Neil Thakur (United Stis)

Thedraft finalreport has also benefited from the inputs and comments of participan¢sTIP Open
Science Workshops orgaaib in Paris (December 2013)arsaw (March 2014and Helsinki (November
2014) This draft also takes into account commenetseived from TIP and CSTP Delegates by written
procedureand the discussion at the CSTP meeting 6220ctober 2014.



GLOSSARY

Open sciencé There is no formal definition of open scten In this report, the term refersetfiorts
by researchersgovernments, research funding agen@egshe scientific communitytself to make the
primary outputs of publicly funded research resultspublications and the research détgpublicly
accestle in digital formatwith no or minimal restriction as a meafts accelerating researcihese
efforts are in the interest ehhancingransparency ancbllaboration andfosteringinnovation.The report
focuses on tlee mainaspects obpen scienceopen access, open research datal open collaboration
enabled through ICTsOther aspects of open sciende postpublication peer review, open research
notebooks,open access to research materials, open source softw#izen science and research
crowdfundingare alsgart of the architecture of d@iepen science systém

Open acces$ Unrestrictedonline accesso scientific articles Access can occur via number of
channelssuch as institutional repositomsd ewebpagenal etp

Gratis open access refers to scientific publications that are free of charge and technical restrictions
but not necessarily free of legal restrictions.

Libre open accesb accessto scientific publications that are free of chamayed oftechnical and (at
least some) legal and permission restrictions.

Gold open accest Open access provided by a publisher. Under gold open access, generally the
publishing costs and revenue are recovered thriregh

Green open access The pradce of selfarchiving the prerint or the posprint of an article
generally by its author. The costs of green open access are generally covered by institutional funding or a
percentage of research grants.

Article processing charg€dAPC), also known as publication fee, is a fee which is sometimes
charged to authors in order to publish an articlesatelarly oracademic journal.

Hybrid open accest Open access provided Isybscriptionbasedjournals wheresome articlesare
available inopen access, provided that APCs have been paid.

Public accessi In Canada and therlited States increasedaccess to the output of publicly funded
research results in digital formatrsore commonlyreferred to as publicather than opeaccesdecause
the term open access is typically reserved for acceameld through gold open accesablit access can
take a green or gold approach.

Open data Opendataaredata that can be used by anyone without techoidalgal restrictions. The
use encompassesth access and reuse.



Research datd are factual records used primary sources for scientific research, and that are
commonly accepted in the scientific community as necessary to validate research findingarelrhey
collected and produced in a widenge of formats: digital spreadsheets and databases, compilations from
surveys, imagesor objects. The consultation and usage of research data often inuskvesfspecific
computer programmes, software, etc.

Metadatai are detailed descriptianof the datasets and documentation of the workflow needed to
access these resourctwyare often necessary for the usage of the data itself.

Open goernmentdata (OGD)1 Open Government Data (OGD) refers to government or public sector
dat a (i . eatapeduged dr commissioned by public sector) made available through open access
regimes so that it can be freely usedysed and distributed by anyone



EXECUTIVE SUMMARY

Introduction

Open science commonly refers to efforts to make the output of publicly funded research more widely
accessible in digital format to the scientific community, the business secteociety more generally.
Open science is the encounter between theolh&radition of openness iscience and the tools of
information and communications technologies (ICTs) that have reshaped the scientific enterprise and
require a critical look from policy makers seeking to promote-tengp research as well as innovation.

On the one hand, the Internet and online platforms are creating new opportunities to organise and
publish the content of research projects, scientific publications and large data sets, so as to make them
immediately available to other scientists and reseasclas well as potential users in the business
community and society in general. On the other hand, ICTs allow the collection of large amounts of data
and informatiorthat can be the basis of scientific experiments and research, contributing to make scienc
increasingly datariven (FigureES1). Online repositories and archives offer the possibilitystore,
access, use and reuse research and scientific inputs and outputs (both articlessats)) dath speed the
transfer of knowledge among researchers and across scientific fields, opening up new ways of
collaborating and new research meth{fsrcell, 2012) This evolution of science into a more open and
datadriven enterprise ieftenreferredtoai o peneac e 0 .

Figure ES.1 Average data storage cost for consumers

1998-2012, per Gbit

Hard disk drives Solid-state drives
UsD
60

50 |

40

30 |

20

Estimated

value
10 |

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Source: OECD (2014), Measuring the Digital Economy: A New Perspective, OECD Publishing, Paris.



The term fAopen sci ence o David(@003iman rateechpt o yescebe the o mi s
properties of scientific goods generated by the public sector and in opposition to the perceived extension of
intellectual property rights into the area of information goods. Economists consider scientific knowledge
generatedby public research as a public good, which means that evecpomeake use of that knowledge
atno additionalcost once it is made public, generating higher social returns. This thinking is not altogether
new. As farback as 1942RobertKing Merton, an Anerican sociologist of science, described a set of
ideals that characterised modern science and to which scientists are bound. First and ifotieenostion
of common ownership of scientific discoveri@scordingo which the substantive findie@f sdence are
seen as a product of social collaboration ane assigned to the community. Scierttigklaims to
intellectual property are limited to recognition and estédine race to be the first to claim recognition
the secalled priority rulei in science has traditionally been a strong incentive for scientists to make their
knowledge public.

While this idealbased system has functioned in part through the current system of peer review and
subscriptiorbased scholarly publication, the ICT revolutioashshaken, if not the underlying ideals, at
least the system of scientific production and diffusion. Open science in the information age espouses the
notion that knowledge created from public research has public good characteristics that go beyond the
cone pt of t he f c o mmo n"%céntury, énsodat as dGEdabled mccesshbeoadén8 the
possibilities to enrich the commoard extend it to a broader range of users

In recent years, open science has become an active area of policy develbpthenithin the OECD
areaand beyondAlthough recognisingthat openscience is a broad concept tleamicompasses more than
open access to research data and publicatimigakes place at all stages of reseésele Glossary)this
report aims to providean analytical overview of recent open science policy trends, by focusing in
particular on those initiatives to promote broad access to puffilicted research results, includibgth
scientific publications antesearch data.

The rationale for open sciege

The particularities of open science provide the policy and economic rationales for supporting it. Open
search tools increase the efficiency of research as well as of its diffuSimater access to scientific
inputs and outputsan improvehe effetiveness and productivity of the scientific and research systgm
reducing duplication costs in collecting, creating, transferring and reusing data and scientific material;
allowing moreresearch from the same data; and multiplying opportunities forestionand global
participation in the research process. Scientific advice can also benefit from the greater scrutiny offered by
open scienceas it allows a more accurate verification of researchltsin addition increased access to
research resultéin the forms ofboth publications and da}acan foster spillovers not only to scientific
systems but also innovation systems more bro@gibx 1.1). With increasedaccess to publications and
data, firms and individuals may use and reuse scientific outputs to produce new products and services
Open sciencalsoallowsthecloser involvement and participatiof citizens

! See Merton, R.K. (1973%,he Sociology of Science: Theoretical and Empirical Investigatldnisersity of Chicago Press.
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There is growing evidendaat open scienceals an impacon the research enterprise, business and
innovation and society more generallRecent analysis revesthat enhancegublic access to scientific
publications and research data increases the visibflignd spillovers arising fronscienceand research.

There has been debate in theademic literaturas towhether open access publications receive more
citations than notfopen access publicationshich has led tattempting to measure the-salled open
access citation advantagévost of thke studies conducted on this question do find that open access
increases citations. It has alseenargued that the open access citation advantage is caused by a quality
bias (i.eresearchers tend to publish via open access theigbalty works and his is why they get more
citations);however there is als@vidence that the citation advantage is not caused by the quality bias but
by the advantage from users ssdlecting what to use and cite, without any constraint related to selective
accessibility to subscribers only.

Scientists and academics are not the only groups that can benefit from greatsciepegefforts.
The demand from the business sector and individual citizens to access research results is significant. For
example, usagdata from PubMedCentral (the online repository of the US National Institlitéealth)
show that 25% of the dailynique users are from universities, 17% from companies, 40% are individual
citizens and the restrefrom government oin other categore (UNESCQ2012).

Calculatng estimateof the economic value of reseanghblications andiatais challengingbutthese
have begun to emerg@vailable estimates includbose ofHoughton and Sheehan (2009), who analyse
the effects of increasing accdsbty to public sector research outputs in Austratizey concludehat
increased accessibility generates a returnambroximately AUD 9 billion over 20years. Houghton
Rasmussen an8heehan(2010) estimated that public access policynandatefor US federalresearch
agencies over a transitional period of afars may be worth around USD5 billion and up to USIL.75
billion if no embargo period is in place. Around U&Dillion would benefit the US economy directly and
the remaining amount woulglanslate in economic spillovers to other countries. These figures would be
significantly higher than the estimated cost of implementing open access archiving. JISC (2014) conducted
a study on the economic impact of three UK data centres (the EconomiBoaiad Data Service, the
Archaeology Data Service and the British Atmospheric Data Cemtnel) estimated that the returns to
investment of each of these three centres could be between approximatfdid and terfold over
30years.

Additional evidenceshows that firms and smaller research institutiofesce barriersto accessg
public researclresults A recent study on R&Bntensive small and mediusized enterprises (SMEs) in
Denmark (Houghton, Swan and Browa011) found that 48% of those SMEs comsicesearch outcomes
very important for their business activitieend more thariwo-thirds reported difficulties in accessing
research material. A survey on UK SMEs found evidence that the equivalent of 10% to 20% of articles
were not easily accessiblerfine survey respondents (Wa2®09). Finally, it has been argued that making
research data publicly available may promote public understanding of science, ebigdsedgractices
and citizenscience initiatives (Kowalczyk and Shank2®10).
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Key actors in open science

Several actors in local, national and global innovation systems are involved in open science efforts:

1 Researchers themselvieave been at the forefront of efforts to promote open science. There are
several motivations for researchemsnging from the cultural values inherent in science
(e.g.openness to scrutinywillingness to engage society) to necessite. developing a
technological infrastructure to allow for collaboration. Researchers also respond to incentives from
funding ag@ncies, universities and public research institutes. Tension may nevertheless exist
between the competitiv@publish or perish paradigm and the interegh shaing data and
collaboraing.

1 Government ministriebave developed national strategies for open scjesitteer as standlone
strategic efforts or as part of broader open government agendas. These duygpdiefine
national level strategic priorities that can be translated into concrete initiativethbyinnovation
system actors.

1 Research funding agenciese key actors in the promotion of open science efforts, as they are
responsible for defining the mechanisms and requirements to benefit from grants and funding for
researchln many countriesn recent yearsfunding agencies have increasingly adopted rules and
mechanisms to promotgpen sciencand in some cases mandateby including open or public
access of funded research outputs as a requirement. In addition to mandatory requirements,
funding agencies may promote open science through financial support to cover open access
publishing charges or casissociated with the release of data and other research material.

1 In a majority of OECD countriesiniversities and public research institutegve some degree of
autonomy andare responsike for drawing uptheir own policies to support open science and
implementing the policies of funding councils or agencies. In addition, universities and higher
education institutions may play a role in tragpistudents and researchers to develop the skills
necessary to enable open science pracficédsom basic skills related to the use of online
repositoriesto the ones needed to implement data cleaning, curation and management.

9 Libraries, repositories andlata centresare key actordor and fundamentalenablers ofopen
science. Libraries havadapted their roleand are now active in the preservation, curation,
publication and dissemination of digital scientific materials, in the form of publications, mthta a
other researchelated content. Libraries and repositories constitute the physical infrastructure that
allows scientists to share use and reuse the outcome of thejramdrkhey have been essential in
the creation of the open science movement.

1 Privatenonprofit organisations and foundatiomsay play a significant role in developing, raising
awareness and encouraging an open science culture. They may not only fund open research and
introduce requirements in grant agreements, but also develop andatacitie creation of
networks of stakeholders worldwide.

1 Private scientific publishersffer a broad range obpen access publishing (for example via the
gold route or publishing in hybrid journals) and related services such as the maintenance of digital
repositories and datsets or other scientific materiar the development déxt and data mining
(TDM) tools.

1 Businessesonstitute part of the demand for open access publications anthdathey use to
develop new products and services. Businesses such as pharmaceutical firms also enable open
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science through publiprivate partnerships with universities threir financing of open clinical
trials, for example.

Finally, supranational entitiesplay a major role in the definition of international-@alination
agreements or guidelines to address open scisswes withan international and global perspectirger-
governmental organisations (IGOs) play a critical role in promoting-gdeernmental cordination at
international level and in shaping the political agetidl@ugh developinguidelines and principles around
specific themeshat aresubsequentlyadopted and implemented by membetntries and beyond. IGOs
such as the OECD, UNESCO, the Bbdthe World Bank have been active in recent years in promoting
open science efforts of member gimdsome casgsmonmember countries.

Policy trends in gpen <ience

Following the 2007 OECD principles and guidelines on access to public researcfOE&B,
countrieshave made efforts to adapt legal frameworks aimdplement policy initiativesto encourage
greater openness in scien€@HCD, 2015). At the level of research institutions, implementing measures
and policies may take the form pfandatory rule®n access to scientific publications or data, incentives
for open access publishing, or funding for infrastructllee measures are thus ofréie kinds sticks
(mandatory rulgs carrots incentive$, andenablersgoft and hard infrastructure)

1 Mandatory rulesare often implemented in the form of requirements in research grant agreements
or in some cases are defined in national strategiestutional policy frameworks.

1 Incentive mechanisnmay take theform of financialsupportto cover open access publishing
costsor the release of datets. They may also be in the form of proper acknowledgment of open
science efforts of researchers awgdemics, for instance data set citations or career advancement
mechanisms partly based on metrics that take into account open sciencesbadataefforts.

1 Enablersinclude for example infrastructure developed to share articles or; daitatives
undertaken to develop an open science cylamendments to the legal framework to make them
increasingly opesciencefriendly; or development of the skills necessary for researchers to share
and reuse the research outputs produced by ofbata.managmentguidelinesfor universities
and public research institutes also can constitute an enabling condition.

Measures belonging to the three types of actions may be implemented together to promote open
accessby means of integrated and mifldiceted appraches. Recent policy trends, however, have revealed
that the majority of initiatives implemented so far involve mandatory rules for spiEmceand
development of the infrastructure to enable open science.

As regards incentives, research funding agenaiel governments often provide funding to cover the
costs of open access publishing. In contrast, reward mechanisms for researchers involved in open access
and open data activities are less common. Reward mechanisms that are currently under disdudsion inc
widespread use of daset citation and/or proper acknowledgment of open science andhdatag efforts
in career advancement mechanisarggrant attribution to research teams.

Legal frameworkghat explicitly accommodate open science (ilgat ae open sciencdriendly) are
an additional meansf promoing open science. For example, Germany the national copyright act was
modified in 2013 to allow publicly funded scientists and researchers to retain the legal right to upload their
publicationson line, even if they have transferred their exploitation rights to the publishers, after an

13



embargo period of up to ¥onths. The United Kingdom has recently passed a series of amendments to its
legal frameworkfor copyright (that cameinto force in 2014)theseinclude greater freedom of reuse of
copied or recorded material for education and-cammmercial research purposésistralia and Finland

are also considering modifications of the existing legal framework around the publioatmrblicly
funded research results make the copyright legislation increasingly open sciérieadly.

Ultimately however, the key to making open science a reality will be to ensure that the social contract
between scientists is strengthened and natkereed. Governments and public research institutions must
ensure that open science policies, especially when it comes to open data, allow scientists to continue to
compete and be recognised for their contributions if they are to be incentivised to skasstascientific
data and results.

Main findings and policy messages

Open science is a means and not an eBgen science strategies and poli@es a means teupport
better quality sciencencreasedatollaborationand engagement between reseanatt societythat canlead
to higher social and economic impacts of public research.

Open sciencés more than open access to publications or datadiudes many aspects and stages of
research processeglthough this report focuses primarily on opercess to publications and research
data, it is important to remember thatpen science is a broader concept that also ingltide
interoperability of scientific infrastructure, open and sharedsearchmethodologies (such as open
applications and informais code),and machinefriendly tools allowing for example text and data
mining.

Policies to promote open data aresk mature than those to promote open access siwentific
publications.While the principle of open access to scientific data is well established in OECD countries,
the scope of access varies greatly across counfiies is due to the fact that datats are not as easily
identified and defined as scholarly research adidbdversity of scientific data and differing traditions and
standards in their treatmeate also issue Some of the additional challenges related to data sets include
the definition of ownership of larggcale datasets, potentially collected by machéiner software
providers privacy, confidentiality andeven national security issuda addition, @rtain classes of data,
such as medical recordsre particularly sensitivdue to privacy issues

Open sciencepolicies should be principtbased but addpd to localrealities Open science policies
require a diversity of approachéaking into account the needs of the different actors involved in research
projects. For example, if a research project involves business sector partners and commercisahnaterest
present, the requirements for sharing research results may be differerthe case in which only public
actors are involved. In other cases, privacy or confidentiality concerns may apply to the treatment of
certain classes of individual data.

Better incentive mechanisms to promote dsdtaring practices among researcherg areededWhile
all public sector researchers haminterest in maximising the sharing of published research articles, the
same is not true for research dse#s, especially at the prpublication stagen addition, data cleaning and
curation (for exarple, by developing metadata) is a tirmensuming activity that is rarely acknowledge
evaluation mechanisms or grant allocation procedilest evaluations of universities and researchers are
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almost entirely based on teaching and bibliometric indisatttributing little value to the sharing of pre
publication inputsand postpublication outcomes, such as data and other relevant informdEixtending
citation mechanisms to dagats can partly address this issue.

Datarelated skill developmentis essentRle s ear cher sé skill s needed fo
openly online are unevenly distributed. Some disciplines such as computer science or physics may have a
longer tradition of uploading research madéoin repositories and curating and maintaining large data sets.
Researchers in other disciplines, however, may need to be trained to develop the necessary skills to make
open science happen. At the same time, students and citizens need to acquirks tloetzkd advantage
of, use and reusdatasetshared by the research communpme countrieare currently developing data
science curricula taddresghis issue.

Training of and awarenessgaising among researchers is important for thevelepment of an open
science cultureRecent surveys on the behaviour of scientists reveal that not all researchers areiliyecessar
aware of the possibilities offered by open scierloesome countries, different institutions regularly
organise workshopsd training sessions to make researchers aware of these possibilities.

Repositories andnline platbrmswill not haveimpact if the information they contain is not of good
quality. If repositories are not usétiendly and the dataets they contain havet been properly cleaned
and curated or the metadathavenot beensufficiently developed it may be difficult to maximise their
usage.

The longterm preservation costs of openly available research output need to be cons@eeed.
access is not without costdany governments and research institutionscareently bearing the costs of
offering open access to articles and to dasawell as the costs of storage and the preservation ofetata
on line. Given the rapidly incresing amounts of data, public institutions will be challenged to find
sustainable funding and business models. Ppbli@te partnerships with private service providers may
offer innovative solutions.

Clear legal frameworkdor the sharing of publicationand reuse of dataets are needed at the
national and international level A lack of clarity on the interpretation of national and international legal
frameworks may prevent the sharing or reuse of research results. In addi@smuidelines aroun@xt
and data mining are needext this tool will become increasingly used by researchers in the fGome
OECD countries are currently discussing or have recently reddititional legal frameworks to make
them increasingly opesciencefriendly.

Conslutative approaches that involve all relevant actors for open science are a key component of
successful open science strateg@gen science efforts involve different communities and different actors:
researchers, governmental institutions, universitiesragearch centres, libraries and data centres, private
nonprofit organisations, business sector organisations including private academic publishers, supra
national entities, citizens, etc. These actors do not necessaily the same incentives, goals o
expectations. A successful strategy needs to take into account this dieeditgact accordingly.

International collaboration in the area of open science is necessary to address global challenges.
International collaboration is becoming more impadrtdran ever, as publications and data in electronic
form travel across national frontiers. Shared and interoperable infrastructure is necessary to disseminate
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research results and promote scientific collaboratbmech effortscanhelp avoid the duplicatio of effort

as well as helpinghare the risks or the associated investments. In addition, BRIC countries Brazil, China
and India are also adopting open science policies and data infrastructure roadmaps. International co
ordination and c@peration in thé area will become even more important as the global production of
knowledge and R&D increasingly shifts towards the emerging economies. Furthermore, tackling global
challenges will require greater access to and sharing of national public researcketddtaand
consequentlygreaterco-operation at a global level.

Policy makers need to promote openness in science while at the same time preserving competition.
Competition is a key aspect of the scientific enterprise: pushingpiemn access and openaltdo early
may be counterproductive in some cases.
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ChapterOne

THE RATIONALES AND THE IMPACTS OF OPEN SCIENCE: AN OVERVIEW

The various rationales for policies on open science and open datd.Boaturally imply that the
criteria for assessing the impacts are equally multiple. On the one hand, greater access to scientific inputs
and outputs may improve the effectiveness #edproductivity of the scientific and research system by
reducing duplication costs in collecting, creating, transferring and reusing data and scientific material;
allowing more research from the same datagd multiplying opportunities for domestic anglobal
participation in the research process.

On the other hand, increased access to research results (in the footispoiblications and dataan
not only foster spillovers to scientific systems, but alsost innovation systems more broadly. With
unrestricted access to publications and data, firms and individuals may use and reuse scientific outputs to
produce new products and services (seeeBtb2 and4.9).

There isevidence that both research and innovation system actors may experience iedfioult
accessing scientific materitiat isnat openly availableSeveral surveys report access difficulties in the
academic community in the dited Statesand Europe. For instance, accordingthe Committee for
Economic Developmentl5% of US and Canaati scholars from all disciplines reported their level of
access nao besatisfactory(CED, 2012. Ware and Monkman (2008) found that only 66% of scientists in
Europe and the Middle East reported ingv\good or excellent access (85% in theitdd Stateg. And the
numbers outside those regicare even lower Barriers to access to scientific material for researchers due
to the high costof subscriptions are also reported by the surveys of Rowlands ahdl&§c(2005) and
Sparks (2005).

Box 1.1 Rationales for open science and open data for research and innovation

The following factors are often associated with openness in science and research:

9 Improving efficiency in science i Open science efforts can increase the effectiveness and productivity of the
research system, by 1) reducing duplication and the costs of creating, transferring and reusing data; 2) allowing
more research from the same data; 3) multiplying opportunities for domestic and global participation in the
research process.

9 Increasing transparency and quality in the research validation process, by allowing a greater extent of
replication and validation of scientific results.

9 Speeding the transfer of knowledge i Open science can reduce delays in the re-use of the results of scientific
research including articles and data sets and promote a swifter path from research to innovation.

9 Increasing knowledge spillovers to the economy i Increasing access to the results of publicly funded research
can foster spillovers and boost innovation across the economy as well as increase awareness and conscious
choices among consumers.

9 Addressing global challenges more effectively i Global challenges require co-ordinated international actions.
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Open science and open data approaches can promote collaborative efforts and faster knowledge transfer for a
better understanding of challenges such as climate change or the ageing population, and could help identify
solutions.

T Promoting citi zanssidhce amgesanrehmie @gen science and open data initiatives may
promote awareness and trust in science among citizens. In some cases, greater citizen engagement may lead
to active participation in scientific experiments and data collection.

Source: OECD (2013a), Background paper for the TIP workshop on Open Science and Open Data, unpublished,
DSTI/STP/TIP(2013)13.

Developing countriegspeciallymay benefit from open acce$®A) to scientific material. Chan
Kirsop and Arunachalar(2005) note that according to a World Health Orgation survey, in countries
with an annual GNP per capita of less than USID0O, around 56% of medical institutions have no
subscriptions to journglsn countries with GNP per capitaf between USIL 000 andUSD 3 000, the
percentage of medical institutions with no subscrifgtieas lower but still as high as 34%. This is why
initiatives to providedeveloping countries witlaccess to scientific matalihave been developed. For
example, the Research4life programme is a pydlicate partnershipamong three United Nations
agencies, two universities and major commercial publishers that sedbible libraries and their users to
access peerviewed nternational scientific journals, books and databases for free or for a small fee
(Royal Society2012). In some disciplines, open access journals have been created directly in developing
countries, such as the African Journal of Health Sciences.

Scientiss and academics are not the only groups that can benefit from greater open science efforts.
Demand from the business sector and individual cititenaccess research results in the form of dath
publicationsis significant. For example, usage datanfr®ubMedCentral show that 25% of the daily
unique users are from universities, 17% from companies, 40% are individual ¢iéindribe resare from
government oin other categories (UNESCQ012). A recent studgf R&D-intensive SMEs in Denmark
(Houghta, Swan and Brown, 2011) found that 48% of those SMEs consider research outcomes very
important for their business activitieand more thamwo-thirdsreported difficulties in accessing research
material. Ware (2009) conducted a survey on UK small andumesized enterprises and found evidence
that the equivalent of 10% to 20% of articles were not easily accessible for his survey respondents. Finally,
it has beerargued that making research datablicly available may promote public understanding of
scierce, evidencéoased practices and citizenience initiatives (Kowalczyk and Shankar, 2010).

Box 1.2 The opportunities arising from text and data mining (TDM)

Text and data mining (TDM) refers to an ensemble of computer science techniques to analyse and extract
knowledge and information from large digital data sets (i.e. big data), by looking for trends and patterns unnoticeable to
human eyes. TDM is increasingly used by researchers in all fields, from historians who scan historical documents and
archives, to medical experts who find common patterns in medical records. TDM is also a well-established technique in
fields such as astronomy and genetics. TDM methods and techniques are widely used both in the public and private
sectors. TDM algorithms investigate large-scale data sets containing not only figures and numbers but also other types
of digital records, including text, images and audio files. TDM enables the use of common technigues, makes
connections between unconnected fields of research, and represents a major opportunity for the development of
innovation.

Its use has important repercussions in the academic community. With the growing amount of published (and
unpublished) academic articles (an estimated 50 million as of 2010), it is becoming impossible for scientists and
researchers to manually access, read and analyse publications. TDM provides the potential for accessing, scanning
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and analysing publications by means of machines. The publishing industry is developing services to make scientific
journal databases increasingly interoperable and to standardise terminology in order to make it easier for researchers
to apply TDM techniques (Clark, 2013).

Research on these techniques has advanced considerably in recent years (Figure 1.1). The number of academic
articles published on the subject of TDM since the beginning of the 1990s reveals that the United States has so far
produced 46.6% of the publications dealing with TDM, followed by the United Kingdom (11.1%), Taiwan (8.8%),
Canada (5.7%) and China (4.6%).

Whether current copyright regimes are promoting or hindering TDM is an open question. According to a recent JISC
report on the value and benefit of text mining (JISC, 2012), licensing agreements represent a key barrier to the use of
text mining techniques in the higher education and research communities in the United Kingdom. Recent OECD
analysis has highlighted how the context in which IP frameworks operate has been changing substantially. In this
evolving context, the way copyright laws address TDM is not always clear in all jurisdictions (OECD, 2015a). According
to the same report, there is some (disputed) evidence that researchers in certain jurisdictions (such as the European
Union and Brazil) are inhibited from engaging in TDM due to fears of infringing copyright in the process.

Sources: Clark, J. (2013), Text Mining and Scholarly Publishing, Publishing Research Consortium; European Commission (2014),
AStandardisation in the area of innovation and technol orgrontthel
Expert Group; Filippov, S. (2014), iVMapping tech and data mining in academic and research communities in Europeq Lisbon Council,
16/2014; OECD (2015a), | nqui ri es into I ntel |l ect, ®&AD Plbiiskiny,daris; YIS (20E2), dhe ¥atie and |
Benefits of Text Mining, JISC, www.jisc.ac.uk/sites/default/files/value-text-mining.pdf.

Figure 1.1 TDM-related scientific articles

1995-2014, per thousand article
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Source: OECD (2014), Measuring the Digital Economy: A New Perspective, OECD Publishing, Paris.

Accessing scientific publications

Recent analysishows tlat over the past decadeopen access articles have steadily increased their
relative shareof all scholarlyjournal articles Different estimates of open access uptake are available
depending on thdifferentdefinitions of open accesand the samplegsed in the analysias well as the
time at whichthe analysis was conductedpen access uptake may also depen different open access
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paths(Figure 1.2) A recent study by Archambault et al. (2014) found that ashefbeginning 02014
over 50% of the scientific papers published between 2007 and 2012 can be accessed and downloaded for
free online.

Accordingto Laakso and Bjork (2012)baut 17% of scientific articles published in 2011 and indexed
in Scopus (the most comprehensive artielel index of scientific articles) were availaltkeough journal
publisherg(i.e. gold open acceysMost articles werémmediately available (12%) whereas the remaining
5% wereavailable 12nonth after publicationHybrid open access articles accounted for 0.7% of the total
published articles in 2010pen access articles involving AP&sounted for 49% of afjold open &cess
articles(Laaksoand Bjork 2012) Preliminary evidence seemsgoggesthat article processing charges do
not stronglycorrelate withjournal impaciBjérk and Séomon, 2014, especially in the case of hybrid open
access (Romeu et.g2014)

Estimating green open access uptake is more complicated, as researchers archive articles not only on
official repositories but also on personal webpages or on other digital infrastri@auesal estimates have
been developed: more conservative estimatesh aghoseby Bjork etal. (2013, suggesthatthe share of
green open access altis accounted for approximate2%o of all recently pubished peer reviewed
literature, at théime they conducted the analysBther estimates (Gargouri et,&012)put that figure at
slightly above 20% as of 2011.

Lewis (2012) suggestthat gold open accegse. when the authors publisim scientific journals
openly available oriine, commonly referred to as open access journals) could account for 50% of the
schohrly journal articlesbetween2012 and 2017 and 90% of all articles between 2020 and 2025.
However, Miguel Chichilla-Rodrigues andle Moya-Anegon (2011) show that the percentage of green
road journalgreaty surpasses the percentage of gold road pulditatin addition, green open access (i.e.
when the author selrchives the articlein an online repository) was recently argued to be the most
effective and affordable means for funders, institutions and other stakeholders (Houghton and Swan
2013).
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Figure 1.2 Gold open access uptake
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Source: Laakso, M. and B.-C. Bjork (2012), PAnatomy of open access publishing: A study of longitudinal development and internal
structureq BMC Medicine, 10, p. 124.

The amountof material that is publicly accessible varies considerably from discipline to discipline,
often due to different cultures of sharing in different domains (UNESDD2, Figire1.3). For example,
open science behaviour ihe field of highenergy physics (HEP) dates back decades, to when scholars
sent preprints (manuscripts of their publications that had not yet appeared imgwemwned journals) to
their peers around theorld (GoldshmidtClermont 2002 Heuer, Holtkampsand Mele 2008 Aymar,
2009).

Bjork et al. (2010 and UNESCO (2012 indicate thatgreen open access characterised by
substantial variatioby discipline According to these studies, the uptake of green open access is higher in
physics and astronomy; la and environmental scien¢emathematicsand social sciences, arts and
humanitiesthan in medicine, chemistry or biology and geneficigure1.3a). They also estimate that two
of the most welestablished repositoriésPubMedCentral (PMCipr biomedicine and arXiv (see Bax5)
for physics and mathematit¢stogethercontain38% of all green copies and 94% of all copies in subject
repositories. Ads reasonable to expect, PMC dominates in the life sciences and arXiv in physics and
mathematics Moreover according to Laakso (2014jhere is considerable variation in the length of
embargo periodm different disciplines (Figuré.4). A recent OECD survey shows that open actess
progressed buhatvariation by disciplines remains significanidére 1.3b).
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Figure 1.3a Open access varies by discipline
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Figure 1.4 Embargo length of different disciplines
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Figure 2. Source: Laakso, M. (2014), Green open access policies of scholarly journal publishers: A study of what,
when, and where self-archiving is allowedd Scientometrics, VVol. 99, pp. 475-494.

There has been much debateadaoademic literaturas towhether open access publications receive
more citations than neapen access publicationshich has led t@ttemps$ to measure the stalledopen
access citation advantag®lost of the studies conducted on this topic tend to demonstrate that open access
increases citation impact. However, there is no general consensus on the irgerthily increase
(UNESCQ 2012 Swan, 2010 Wagner 201Q OpCit Project2012 McCabe and Snydep014). Although
a minority, some other studies did not show any citation advantage (see for example BaviX)e8
Fradsen2009 Lansingh and Carte2009).

It has also been argued tllé open access citation advantage is caused by a qualitydsiearchers
tend to publistvia open access the best quality worksd this is why they get more citatiomowever,
Gargouri et al. (2010) find evidence that the citation advantage ieused by the quality bias but by the
guality advantage from users se#lecting what to use and cite, without any constraint related to selective
accessibilityfor subscribers only.

GentilBeccot, Mele and Brooks (2009) found that free and immediateeodigsemination of pre
prints creates a considerable citation advantadeghmenergy physics (HEP) This is also caused by the
fact that in the field of HEPresearchers have the tendency to citeppire versions of the paper before
publication (Figurel.5). In addition, theanalysis ofinternetclickstreams in the leading digital libraries
reveals thathigh-energy physics scientists have the tendency piefer to download articles from
repositories rather than journal websi(eldeP scientists are betweéwur and eighttimes more likely to
download ararticle from arXiv rather than its final published version on a journal website).
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Figure 1.5 The open access citation advantage in the high-energy physics
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Source: Gentil-Beccot, A., S. Mele and T.C. Brooks (2009), Citing and Reading Behaviors in High-Energy Physics: How a Community
Stopped Worrying about Journals and Learned to Love Repositories.

Since the US National Institig®f Health (NIH) implemented its mandatgpyblic access policyfor
publications resulting from its funded reseatttiere has beea dramatic increase in tilmberof articles
availableon PubMed Centrals of late 2014, PMC contained more than rBiion full -text articles in
biomedicine and relatedefds. The number of retrieved articles had doubled betv2fi and 20%; in
2011, approximately 50000unique visitors were accessing PMC on a typical weekday, downloading
1 million articles (CED 2012).By 2014 the number afniquevisitors wasapproaching illion per day
and the number of retrieved articles surpassingjlibon. Hardisty and Haaga (2008) conducted research
on medical articles and found that open access articles were read twice as often byheadtital
practitioners. In addibn, reading the open access article was associated with the practitioner
recommending a more cuttiegige treatment.

The SOAP project (Study of Open Access Publishing) has conducted ssdaigesurvey of the
attitudes of researchers on open access ghibi. According to a summary of the results
(DallmeierTiessen eal., 2011) researchers survegl showed a positive attitude towards open access
publishing the share wasven higher in the humanities (90% positive responses) than in hard sciences
(arourd 80%). The benefit for the scientific community as a whole was considered higher than for
individual researchers. Most of the respondents identified funding as the main barrier toimgilesh
open access, followed by the quality of open access joufaahsling was perceived as the major barrier
unevenly across disciplines: in the biological sciepnagdculture sciences and mediciretated sciences
funding barriers were perceived beinghigher than in business and administration, astronomy arme, spa
or social sciences. Therefore, according to the results of this project, open access policies are more likely to
have effects in those disciplines whengen accespractices have not yet been the norm, rather than in
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those fields where almost everyigiis already openly available dine. For more information on other
recent surveys on open science and the behaof@maientistsseeBox 4.12

The calculation of estimates for the economic value of research articles only and the related
contributionto economic development is more problematic. Available estimates intlatlef Houghton
and Sheehan (2009yho analyse the effects of increasing accessibility to public sector research outputs in
Australia and estimate that increased accessibility géssera return of AUD billion over 20years.
Houghton Rasmussen and Sheeh@010) estimated that public access policynandatefor US federal
researchegencies over a transitional period of \38ars may be worth around USDB billion and up to
USD 1.7 billion if no embargo period is in place. ArouttED 1 billion would benefit the US economy
directly, and the remaining amount would translate in economic spillovers to other coultdesding to
the authors, ese figures would be significantly hightthan the estimated cost of implementing open
access archiving

Accessing data

Sharing data has always been considered a crucial activity for scientific research and widely accepted
by the scientific communify(Fienberg Martin and Straf 1985). There isome evidence that, asgards
open access to scientific publication, sharing data can increase the citation rate of scientific papers
(Piwowar, Day and Fridsma&007 Piwowar and Vision 2013) and foster good scientific behaviour
(Mooney, 2011). Sharing data allows the use and reuse of data from other researchers and individuals
(Groves 2009} it would also protect against faulty behaviours and fraud in science and researamay
contribute to improve data collection and managemené@isen and Zhang, 2012). For all these reasons,
data sharing practices are often regarded positively by the research community éCxhg?010).

Data sharing not only allows verification of scientific results but alssmedysis of data for diffent
purposes from the ones originally conceived. This not only enhances the utilisation of dabsobut
promotes competition of ideas and research (Gardrar, @003) and fostarcollaboration (Brasetal.,

2009 Piwowar and Chapmag008). For exandp, Murray et al. (2009) found that open access to research
material raises the incentive for additional research by encouraging the establishment of new research
directions

Data sharing also reduces duplication of effort from different researchers taitprapcollect the
same dataets (Kowalczyk and Shankar 2010). Lakhani et al. (2007) found that the disclosure of problem
information to a large group of outside solvers is an effective means of solving scientific problems. In
addition, the disclosure gfroblem information facilitates problesolving at the boundarpf or outside
their fields of expertise, thanks to the transfer of knowledge from one field to another. Williams (2010)
used a natural experiment related to the effort to decode the hun@negye®he found that articlesised
on the analysis obpenly available genome sequences led to 30% more articleshtten based othe
analysis ofsequences protected by IPRs. The advantadeving publications and commercialisations
generated by opesequences was notable. As for scientific publications, data sharing is especially
important for researchers in developing countvie® havefewer possibilities to undertake expensive and
time-consuming data collection efforts (Arzberger et2004).

2 Many of the references listed in this section are derived from Costas et al., 2013.
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In 2007, the US National Institigef Health (NIH) introduced the Genorvéide Association Studies
(GWAS) policy and theassociatedatabaseof Genotypes and Phenotypes (dbGaP). As of December
2013, the NIH hdreceived more than 1500 requestdor dbGaP datfrom 2221researchers, resulting in
924 publications. Twentyfive per centof those publications appeared igr journals, includingPLoS
One and Nature Genetics Research originated from dbGaP data has had a considerable impact on
scientfic discoveries: it enabled new discoveries in Alzheiineand psychiatrieelated research.
Following these successful results, the 2014 NIH Genomic Data Sharing Policy will extend the GWAS
policy to datecollected in other types of genomics resedRdtoo et al. 2014).

Several studies have attempted to estimate the impact of greater access to data on the economy in
general. A recent analysis of UK organisations (Royal Society,;20EBR, 2012) estimated that data
were worth approximatelyGBP 25 billion to UK private and public sector organisations in 2011. The
estimate is the cumulative result@BP 17.4billion gained in business efficienc@BP 2.8 billion derived
by business innovation ai@BP 4.8 billion gained frombusiness creation.

In the Lhited States data released by the US National Weather Seargestimated to contribute to
the development of the private sector meteorology mankah amount corresponding to approximately
USD 1.5billion (Spiegler 2007). In 2008, the NASA Landsat déte imagery of the Earttd surface
environment became freely available on timernet (see Boxl.3 for an overview of satellite data
availability). The usage of this database increased froG008cenes per year (when scenes were sold for
USD 600 each) to2.1million scenes per yeatleading Silicon Valley companies such as Google (in
particular Google Earth) use these imagasd the open release is estimated to have generated direct
benefits of more thablSD 100million per year to the US econom#ccording to a recent estimate of the
US Open Data initiative (data.gov), open data has the potential to generate mddSihatrillion per
year in additional value in sectors such as finance, consumer products, health, energy and &dCBtion
(2019).

An ongoing study of the US GovLab Academy at New York University, an online community that
uses technology and innovation to solve public domain problems, is attempting to understand how US
companies use open government data, through the Operb@apaoject. The project is analysing US
based companies (including international companies with a major presence initi Sthteg using
open goernmentdatg a critical resource for their business. Most of the companies in the study belong to
the techntogy, financial and business/legal serviodusties According to the study, the most widely
used data originates from the Department of Commerce, followed by the Department of Health and Human
Services and the Securities and Exchange Commission.

The Euppean Commission Open data initiatives are expected to generate a yearly income of
EUR 140billion (EC, 2012. In addition, OECD (2013 estimated that th@ublic sector information
(PS)-related market for the OECD area could be aroundD500billion plus an additional
USD 200billion if barriers to use were removed, skills enhaneed data infrastructure improved.

JISC (2014) conducted a study on the economic impact of three UKetdtes (the Economic and
Social Data Service, the Archaeology Ddfantre and the British Atmospheric Dat@€entrg, and
estimated that the returns to investment of each of these temees could be worth between
approximatelytwofold andtenfoldover 30 years.
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Box 1.3 Satellite earth observation data policies

Satellite data have become indispensable for many scientific models and for numerous applications, including
climate forecasting and dedicated products to support crop producers and urban planners few. However, data
distribution policies for sensors carried on board satellites vary widely between countries. When examining data
policies regulating 35 sensors used frequently in land surface imaging (carried on board 29 optical satellites from
10 different space-related agencies), 57% of the data coming from these sensors may be used at a cost (see figure
immediately below). The costs of satellite imagery depend on several factors, including the level of details available
and the freshness of the data.

Figure 1.6 Data policies for 35 satellite land surface imaging sensors
Data distribution policy of space-r e | at ed organi sations rsensogpsonsi bl e

m ARG mBRA m CHN m DEU m FRA m IND = JAP mUSA = THA

Number of satellite
sensors providing data

25

10 -

At a cost Free of charge Free of charge (some)

Note: The space-related organisations included are: Centre National d'Etudes Spatiales (CNES), France; Comision Nacional de
Actividades Espaciales (CONAE), Argentina; Deutsches Zentrum fiir Luft- und Raumfahrt (DLR), Germany; Indian Space Research
Organisation (ISRO), India; Japan Aerospace Exploration Agency (JAXA); National Aeronautics and Space Administration/US
Geological Survey (NASA/USGS), United States; China Academy of Space Technology (CAST), China; Geo-Informatics and Space
Technology Development Agency (GISTDA), Thailand; and Instituto Nacional de Pesquisas Espaciais (INPE), Brazil.

Source: OECD Space Forum, www.oe.cd/spaceforum.org

fAltmetrics 0, an alternative way to measurescientific impact

Traditionally, the quality of scientific articles has been assessed by academieyiesersand their
impact has been measured Wi prestige of the journal the article is published in @tation counts.
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These metricare generdy usedfor evaluations of individual researchers, academic teams or institutions
and also to help compile international rankings of scientific impact.

Information and communication technologies, however, are accelerating the speed at which scientific
results are diffused. The use of new online scholarly (andsobolarly) tools to disseminate results offers
the possibility to develop andmploy new metrics to capture different types of impacts of scientific
outputs.

These new or alternative metrics aften referred to aaltmetrics(Priem etal., 201Q. Proponents of
alternative metrics consider that traditional pesiiew fails to limit the volume of published research, and
therefore to adequately filter and assess the quality of scientific outpey. dlso argue that citation
counting measures are useful but not sufficient to determine the impact of research. For example, a general
critique that is often made to basic citation counts is that they neglect the impact of research articles
outside acaduia, and ignore the reason or the context of citations (Taraha26lli§ Neylon and Wu
2009).For examplefirm-level data analysis sh@that starfups in the green technologies sector owning
patents containing momgtations to norpatent literatureife. scientific publications) are more likely to be
funded by venture capitalists (Criscuolo and Meriorthcoming).

Alternative metrics, which go beyond citation counts, considarameters such as the number of
discussions around scientific papers on the press, scientific blogs, social networks such as Facebook or
Academia.edu, micrblogging like Twitter, useedited reference such as Wikipedsnd social videos
suchas YouTubeandVimeo (Priem and Hemminge2010). Alternative metricsantake into account a
variety of ways to share and disseminate scientific findings (Bornrd@dd). These include, for example:

9 the number of article viewers, as captured by PDF downloads

1 the nunber of times a research article is saved (for example in scientific articles archiving
tools such as CiteULiRer Mendegy*)

9 the number of discussien line around a paper, for example on science blo@s journals
as well as on social networksmicro-blogging platforms

1 the number of times an article is recommended in social media or editorials and press articles

1 the number of times the article is cited by #iechnical academic literatyresuch as
Wikipedia.

Wouter and Costas (2012) identifiedufoadvantages that alternative metrics have, compared to
traditional bibliometric indicators:

1 Broadness Alternative metrics capture impact beyond the technical scientific community

3 www.citeulike.org/

4 www.mendeley.com/



1 Diversityi Alternative metrics capture a diversity of impacts thagrsm and research have
on multiple communities

1 Speedi Alternative netrics (at least some) allowapture impact immediately after the
research output has been released; academic citations instead often takes place years after a
paper has been produced

1 Openness It is in principle easy to obtain alternative metrics data.

Social media genetsl allow scientific authors to reach a wider audience than the academic
community. In addition, blogandsocial networks allow researchers to receive comments ahdifpste
in discussions both with other researctardthe nontechnical audience. For example, Groth and Gurney
(2010) analyse chemistry blogs on the science blog aggregator Researchblogging.org, by means of
keyword and citation similarity map8.s could be expeced, they find that scientific discourse on tiveb
is more immediateand contextually relevantand hasa higher degree of neechnical discussigrthan
academic literatureAnalysis of online clickstreams of scientific papers can reveal dueotiresearch
relationships across fields (OECBED13c).

A recent analysis (Costagahedi and Wouters, forthcoming) shows that altmetrics are available only
for around 15% of the articles published since 2011, although the percentage of publications wit
altmetrics scores has been rapidly increasing. In 2012 for example, the share of publications with altmetrics
records had increased to 20%. This confirms that altmetrics are reliable indicators only for recent scientific
outputs. The study also finds theitations and altmetrics are positively but weakly correlated, thus
supporting the claim thatitation and altmetriceneasuralifferent typesof scientific impact. In addition,
altmetric activity varies according to scientific field (Zahedi, Costas andt®vs, 2013). Publications in
the social sciences and humanities exhibit a higher share of altmetridsteadrereas mathematics,
computer science, engineering and natural sciences are the fields with the lowest recorded altmetric
activity. This indicate that the usefulness and power of altmetrics maywiahythe scientific field.

Although altmetrics havevidentbenefits the academic community (for example Thelwall et al.
2013) acknowledges that many of these alternative metrics deserve furénsigatvon to clearly assess
which kind of impact they are measuring and revealing. In adddiomajor weakness the fact that they
may be easily modified (for example via social media spam) in order to affect rankings. Methodologies to
control these lpenomena exisgtowever and validation techniques may be improved in the future.
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Chapter Two

OPEN ACCESS TO SCIENTIFIC PUBLICATIONS

Defining open access

Although the termfiopen accesswas first formally defined at a meeting in Budapest in early
December 2001, it wagreceded by othenitiatives (n data for example, the Bermuda Principhese
established in 1996 to enable the rapid and public release of genome@ataf that meeting came the
so-called BudapedbpenAccesdnitiative,® in which flopen accesswvas defined as the

fifree availability of scientific literature on the public internet, permitting any users to read, download,
copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass them
as data to software, or use themday other lawful purpose, without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. The only constraint on reproduction
and distribution, and the only role for copyright in this domain, shbaltb give authors control over the
integrity of their work and the right to be properly acknowledged and.@ited

The BudapesDpenAccessinitiative was followed by the Bethesda Statemiewhich arose froma
oneday meeting of scientists, funding agencies, librarians, scientific societies and publishers, held in April
2003. In October of the same year, the Max Planck Society in Germany convened a meadipgnon
access t&knowledge in thesciences andhumanitiesd. This meeting widened the discussion to include the
humanities and produced thgerlin Declaration on Open Access to Knowledge in the Sciences and
Humanities (October 2003).

Open access contributions may include original scientific researchistesuth asarticles and
monographs, as well as raw data and metadata, source materials, digital representations of pictorial and
graphical materials and scholarly multimedia material. On the basis of the’BediBudapest statements

thof Si ew

This chapter is drawn from inputs drafted by K z
OECD CSTF

rz
science and open datao, Background paper for th
Universdteit van Amsterdam.

ys
e

5 Available at: http://www.opensocietyfoundations.org/openaccess/.

Available at:www.earlham.edu/~peters/fos/bethesda.htm/

8 Available at:http://oa.mpg.de/lang/euk/berlinprozess/berlineerklarung/

The Berlin Declaration definescantribution that qualifies as open access:

1.AThe author (s) and r i ghgrant(s)dd all .eseryadr¢e, ief/ocable, ewdrldwide, rightrofiabcess to,0 n s
and a license to copy, use, distribute, transmit and display the work publicly and to make and distribute derivativeamgrks, i

digital medium for any responsible purpose, subiegiroper attribution of authorship (community standards, will continue to
provide the mechanism for enforcement of proper attribution and responsible use of the published work, as they do now), as
well as the right to make small numbers of printed copiesr t heir per sonal wuse. 0
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and initiatives, th three following essential characteristics of open access enisrgeaccessibility
further distribution andproper archiving(Open Society Institute, 2012).

The recurring theme in all such documentsthati o p e n & wnderstadd as free (gratis)
availability of research material (publications, sometimes also research data) tmetimetwithout
technical restrictionsSome declarationsstress the importance of removing the legal restrictions as well
(Budapest, Bethesda, Berlin), including thelity of legally unencumberedeusewithin the definition of
open access.

Gold, green and hybrid open access

A number of different implementations of open access digital publishing ca&egirevailing forms
are namedgold, green, and hybrid open assemodelsThe coloubased termdpitially popular in the
UnitedKingdom eventudly gained worldwide acceptance.

Under thegold modelauthors submit articles to open access jourhdlat is journals that directly
provide free open acce$s the articles they contaiton line. Openaccess journals are usually licensed
under one of the six core Creative Commons (CC) licences (seesB8xand2.4). Among the more
successful open access joumahd databases are tfRublic Library of SciencgPLOS)' Biomed
Central* and the open access alternative offered by Springer Open Choice Pubfiskiegpublishing
cost and revenue in the gold model is usually recovered through APCs, whighulidicationfee the
authofs institution or research funder h&s pay Alternatively, anopen access journal can charge
subscription fees for printed versions, and make only the electronic version openly accessible. Finally, a
gold open access journal can rely on other means of funding (such as advertising or being sponsored by
foundations) whout charging either the authors or the readers.

A specific type of gold open access jouriglthe so-called hybrid journal where an otherwise
subscriptiorbased journal makes specific articles availdbtfeughopen access, providég APCs have
been funded by the authors or their institutiom$ybrid journals have the advantagé increaing the
possible venue$or authorsto publishvia open access, as an increasing number of subscripdised
journals allow this type of open accgasblishing However, according to soméhis modelmay involve
paying twice for the same contemnce in the form of APCs, and then agaith paymenby t he j our n
subscribers.

Open access publishing riapidly evolving andthereare currentlyseveral opemuestiors regarding
best practicesvhen it comes toAPCs and their sustainability. According to Johnsd2015, both
institutions and publishers need to constantly adapt processes and sgsteons and morearticles are

2. AA complete version of the work and all suppl ement al ma
appropriate standard electronic format is deposited (and thus published) in at least one onlingyrepogjtsuitable technical

standards (such as the Open Archive definitions) that is supported and maintained by an academic institution, schglarly socie
government agency, or other weBtablished organization that seeks to enable open access, ietecedtistribution,
interoperability, andlong er m ar chi ving. 0

10 seemvww.plos.org/about/openaccess.html.

11 Seewww.biomedcentral.com/info/about/copyright.
2 seewww.springer.com/sgw/cda/frontpage/0,11855085912-1611930,00.htm!

37


http://www.springer.com/sgw/cda/frontpage/0,11855,5-40359-12-161193-0,00.html

published through gold open access | n rel ati

and embargo periodsremaindga t f or

the compl ex

addition, i
(Johnson

d e h 2015 O

A different implementatioii often considered to be complementary to the gold model while in reality
possibly overlappig with itT is calledthe green modelandinvolves the authoself-archiving the pre
print or postprint of their article. The authors provide access to their own published articles by making
their own eprints free for all. Self-archiving refers to prading open access to a publication by depositing
itonthelnt ernet, wusually in a r epo®penacaess sachivinglismob ugh t
selfpublishing; it is not about online publishing without quality control (peer revieamd it is not
intended for writings for which the author wishes to be paid, such as books or magazine/newspaper
articles. In specific cases the green copy of an article can be archived by the publisher instead of the
author.

While the green model does meke tmain OA requiremenisnamely free acceste possibility of
copying, usng anddistribuing the work and archiving the fact that the publications are first published
through traditional channels means that authors retaliy certainrights on thai publication/data. Self
archived articles are usually accompanied by the text of a licence telling users what they can and cannot do
with the artice. By contrast releasing research resulisingthe gold modegenerallyensures tmaderand
immediateacess, clearareusepossibilities, visibility andffundabilityd of research output on thaternet
(Guibault 2011).Insofar agyold open access involvéd?Csand isavailableonly to certain journal gold
open accessiay limit researcheéshoice of publishr.

Open accespublishing modelscome in different shades of gold and greand carry different
advantages and disadvanta@Eable2.1). In the majority of countries that responded to the OECD survey
(seeCountry Noteg, greenopen access policies predominatkhough many countries and institutions do
provide funding to cover the costs of gold open accébg Eurog an Commi s s i20Rbdblkcy Hor i z
for exampleallows aithorsto choose fronboth green and gold open accesmnnels. The APCosts
incurred in open access publishing are eligible for reimbursement from H@fG26ngrantsCERN, the
European Organizath for Nuclear Researctaunched the SCOARnitiative to set APCs through a
tendering pocessin January 2014 (BoR.1). Even whenthe gold open access channel is used, some
funding agencies aridstitutions require that the article be depositechimgen accessepository.

Table 2.1 Different shades of open access publishing

Description Extra features Advantages Disadvantages

Gold open accesg

(for profit)

The article is
immediately
available at the time
of publication and,
in most cases, the
publication costs
are covered through
APCs paid by the
author or the funder

Articles published in
journals in which all
articles are
accessible

Immediate open
access may be
given to the article
only, or in some
cases additional
related material
such as data sets,

Gold OA typically
has full reuse rights
under Creative
Commons (CC-BY)

Immediate access
to the article with no
embargo periods

Publishers are
increasingly offering
innovative services

APCs costs need to
be covered by
funders or research

Limited choice of
publishing venue
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figures, images or
videos

around gold open
access publishing
(example: Sage
Open, Springer
Open Choice)

Some publishers
such as PLOS offer
fee waivers to
authors without
institutional funding

Gold open accesg

(not for profit)

The article is
immediately
available at the time
of publication

Articles published in
journals in which all
articles are
accessible

Immediate open
access may be
given to the article
only, or in some
cases additional
related material
such as data sets,
figures, images or
videos

Gold OA typically
has full reuse rights
under Creative
Commons (CC-BY)

Immediate access
to the article with no
embargo periods

Lower costs for
authors

Limited choice of
publishing venue

Hybrid OA . The cost of APCs . Limited (although
y A hybrid open . . Authors wanting to ) ( 9
. . varies considerably . growing) number of
access journal is a . publish in an open- | : o
RN depending on the . journals where it is
subscription journal ‘ournal access journal, are ossible to publish
in which some of J not limited to the P P
the artlcles.are open | |mmediate open relatively smaII The high price of
acgess. This §tatus access may be number of  “full hybrid APCs has led
typically requires given to the article | OPSN-acCess to low uptake of the
the payment. of gn only or in some Jourr.lals., they- can hybrid open access
APC or publlce_ltlon cases additional publlsh in hybrid OA option
fee to the publisher | o 5ad material Jouglr.lallqs of the main
h as data set publishers
If a payment for OA such as data sets,
. . . figures, images or -
is received, this is ; Hybrid journals are
. videos .
offset in due course, low risk for
according to publishers to set up,
publisher rules because they still
receive subscription
income
Green Open Pre-print version of Pre-print versions of | The article can be Green OA does not
Access (pre-print | articles (i.e. priorto | the article uploaded in multiple | typically have full
versions) submission to a commonly available | venues: from reuse rights under

journal for peer
review) which are
accessible online,
typically at personal

online include
working papers
and/or unpublished

institutional or
disciplinary
repositories to

Creative Commons
licence (CC-BY)
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or institutional
webpages, or
institutional or
subject repositories

version of an article

personal websites

No extra costs for
authors (no APCs
need to be paid)

Authors have
complete freedom in
the choice of
publishing venue

The version of the
article deposited on
line has not been
subjected to peer
review

Maintenance costs
of repositories

Green Open
Access (accepted
author
manuscript)

Versions of articles
(i.e. after
undergoing peer
review and
incorporating any
revisions required
for acceptance by a
journal) which are
accessible online,
typically at personal
or institutional
webpages or
institutional or
subject repositories

Journal-specific
embargos may

apply

No extra costs for
authors (no APCs
need to be paid)

Authors have
compete freedom in
the choice of
publishing venue

The version of the
paper available on
line has been
subjected to peer
review

Green open access
of the accepted
manuscript often
involves an
embargo period that
varies considerably
(generally up to

24 months)

Green OA does not
typically have full
reuse rights under
Creative Commons
licence (CC-BY)

Maintenance costs
of repositories

Both gold and greeropen access modete currentlybeing promoted by governments, funding
agencies, universities and researchresnas well ady other open science stakeholders in OEG@&mber
countries and beyondihile the green model ihe default model for basic open access in the majority of
OECD countries, variants of the gold model have emerged to respond to author pretergutdish in
leadingjournalsand attempts by publishersdevelop new services make forprofit models competitive.

Some countries have launched initiatives to promote the emergence of innovative business models around

open access (Box 2.2).

Box 2.1 The SCOAP? initiative: an international open access partnership in high-energy physics

The SCOAP? (Sponsoring Consortium for Open Access Publishing in Particle Physics) initiative is an international
partnership to make scholarly literature in the field of high-energy physics (HEP) open access. SCOAP? is an initiative
developed by CERN, the European Organization for Nuclear Research, in partnership with organisations in
37 countries. SCOAP? has been operating since January 2014, and is estimated to cover around 4 000 articles per
year. SCOAP? introduced competition among publishers in the APCs market. After a tendering process started in June
2012, CERN decided to grant publishers a three-year contract (over 2014-16) to offer open access publishing of
articles in the HEP field. The budget allocated to SCOAP was EUR 10 million. Publishers participating in the tendering
process had to specify the requested APCs, which Creative Commons licence they would adopt, and which format
they would grant SCOAP? for further dissemination (i.e XML, PDF, etc.).

Only journals offering the best value for money could be retained in the tendering process. Value was defined through
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quality criteria such as the journal impact factor (a measure of the prestige of an individual journal) and the services
provided. Through the tendering process, 12 journals from 12 different publishers were retained to participate in
SCOAP?; they represent the vast majority of HEP scientific literature. Only one of the retained journals decided not to
sign a contract and participate in SCOAP®.

Some initial assessment of the SCOAP? experiment shows that, thanks to the open competitive process, the initiative
manages to obtain better Aval ue foraisnanl'rnneryesﬁngm(ampieofrhevs
international partnerships among different open science actors (the publishing industry, libraries, national funding
agencies and international organisations) may develop innovative business models.

Source: Romeu, C. et al. (2014), firhe SCOAP3 initiative and the open access article-processing-charge market: Global partnership
and competition improve value in the dissemination of scienceq available at http://cds.cern.ch/record/1735210/files/SCOAP3-

APC.pdf.

Box 2.2 Supporting alternative business models for open access, the case of DFG initiatives

The Al nfrastructure for Electronic Publications and t
the German Research Foundation (DFG), aims to fund pilot projects and model-type projects that stand out for
technical and/or organisational innovations or for the development, testing and refinement of innovative business
models in the area of electronic open-access publications. The objective is optimal creation, open provision and
distribution of genuinely digital publications of scientific papers and the guarantee of their long-term availability. Project
results must be made freely available and accessible to third parties for use in other contexts.

The programme covers a wide range of topics. It encompasses the development of tools for electronic publishing, the
independent creation of electronic publications by researchers, the construction and development of networked
publications repositories, the promotion of the open-access model in various scientific communities, the organisation of
collaborative models with the publishing industry, and ensuring the long-term availability of genuinely digital content.

Source:
http://www.dfg.de/en/research_funding/programmes/infrastructure/lis/funding_opportunities/infrastructure_electronic_di
gital_publications/index.html

Open access publishing antP protection®®

Copyright and other intellectual property rights plagexisive role in the way scientific output is
being disseminated and used by the scientific commasityiey underpin the relevant licensing practices
Copyright law and other relevant intellectual property rights support, impedae neutral toward$ie
implementation of open access principles for the dissemination of scientific results.

Although implementation obpen access principles is based on contractual arrangements between
authors, publishers and universities, the framework set by the copsegjhte is a determinant in how
those arrangements are to take form. The way copyright law defines the scope of rights angesecogni
limitations and exceptions on these rights serves as the backbone to the licensing agreements.

13 This section is largely based on Guibault L. and T. Margoni (2014), Legal aspects of open science and open data, Background
paper for the OECD CSTP/TIP project on open sciemstifuut voor Informatierecht, Universiteit van Amsterdam
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The main way to determinbow the IP regime in general and copyright law in particular stand
towards open access in science is to look at the scope of rights gastéentific results and possible
exceptiondo these rights in different jurisdictiorsd te manner in whichoth rightsand exceptionare
defined form the basis for the exploitation of rigbfsscientific results either by the researcheher
employing institution or a publisher (Guibault, 2011). The stronger the rights (se23pothe stronger
the possibity to exercise tbse rights through licensing (see Bs®.4 and2.5), either by placing
restrictions on use following the traditional model or by promoting broad unrestiéeteefollowing open
access principles. Other elementsuch aghe principleof originality (e.g.the question of what is or is not
protected by an IP right), the ownership of rights and the duration of protécti@important factors in
assedaga r egi mebd6s i ncl i nadsmaodglbutacc\essrdetisivet he open acce

Box 2.3 Different types of openness: libre vs. gratis open access

Due to the different approaches towards legal restrictions of reuse, and the ambiguity o
Afreeo), it is often prgmatsans ke operoacakss.sTheitenngguatisopen dceessvusaiged to
denote public availability of scientific publications (and sometimes also of research data) without payment or technical
restrictions. The term libre open access encompasses the former, with an additional explicit requirement that the
material not be subject to legal restrictions.

The gratis/libre dichotomy naturally leads to the following question: how many restrictions have to be removed in
order to qualify materi al as dl i br efferenp @answers to this guestion.nfFart
exampl e, some ar gue honeakind ériddgee of libre spenmocesed“tamaj seem to
open access0 a ny sthat renevtes ai least some restrictions; hence, materials under CC NC or CC ND licences
(see Box 2.4) would be libre open access. (See Box 2.4 for a description of the different licence models.) An opposite
approach may be derived from the under st and iStaligmanafth raggdrd
to free software. Under Stall manbés FY &ree (I®re)fSoftware existDvehéni anuiser is @bie to
exercise all four freedoms defined therein: i) freedom to run the programme; 2) freedom to study the programme;
3) freedom to redistribute; 4) freedom to distribute copies of modified versions, which practically cover the full scope of
the monopoly granted by copyright law. The under st anding of ifreedomodo as
software has been adapted to other intangibles in the Definition of Free Cultural Works'® (DFCW).

Even the freedom defined by Stallman with regard to software and transposed to cultural works in the DFCW
does not mean that there are no restrictions at all. For example, making a resource free under these definitions does
not mean that it may be used in a manner that constitutes a breach of moral rights or privacy. Certain user obligations
are explicitly allowed, such as elaborate attribution obligations (BY clauses i see Boxes 2.4 and 2.5) or copyleft
clauses, which prohibit restriction on the freedom of others (GPL or CC BY-SA, see Boxes 2.4 and 2.5).

Source: Text provided by Krzysztof Siewicz.

Box 2.4 Creative commons (CC) licensing models

Although anyone may draft their own licences that satisfy free or gratis criteria, in practice model clauses are
usually used. With regard to works other than software, the most popular model clauses are stewarded by the Creative

¥ hitp://legacy.earlham.edu/~peters/fos/newslette@B88.htm#gratidibre.

15 seewww.gnu.org/philosophy/fresw.html

6 hitp://freedomdefined.org/Definition
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Commons non-profit organisation. Creative Commons offers six basic model clauses, two of which satisfy the above
criteria of a free licence: CC BY and CC BY-SA.

Each of the six different CC model clauses contains a different set of user obligations. All of them require
attribution (BY). The other clauses are:

1. NC (limitation of use to non-commercial uses)
2. SA (requirement that derivatives are licensed under the same licence as the original)
3. ND (limitation of use to the original only; no derivatives).

Examples of licenses (www.creativecommons.org):

1 CC BY: firhis license lets others distribute, remix, tweak, and build upon your work, even commercially, as
long as they credit you for the original creation. This is the most accommodating of licenses offered.
Recommended for maximum dissemination and use of licensed materialso

CC BY-SA: fiThis license lets others remix, tweak, and build upon your work even for commercial purposes, as
long as they credit you and license their new creations under the identical terms. This license is often compared to
Acopylefto free and open sour c eedowyodrsmalrcary the saneericerss, so adyl
derivatives will also allow commercial use. This is the license used by Wikipedia, and is recommended for materials
that would benefit from incorporating content from Wikipedia and similarly licensed projectso

1 CC BY-NC: fiThis license lets others remix, tweak, and build upon your work non-commercially, and although
their new works must also acknowledge you and be non-c o mmer ci al , they dond
derivative works on the same termso

1 CC BY-ND: firhis license allows for redistribution, commercial and non-commercial, as long as it is passed
along unchanged and in whole, with credit to youbo

The resulting number of six model clauses follows from the fact that BY (the attribution) is present in all of them,
and SA (the requirement that derivatives are licensed under the same licence as the original) and ND (limitation of use
to the original only with no derivatives) are mutually exclusive. Under each of the above symbols, there is a clause
drafted in legal language, which specifies the exact scope of the accompanying obligation.17 The Creative Commons
organisation itself is not a party to the licences, and does not hold any record of the licences granted under the model
clauses.

CC model clauses are periodically reviewed, which leads to revised versions of all six clauses, marked with
numbers similar to the numbering of software versions (1.0, 2.0, 2.5, 3.0, 4.0). The current version is 4.0, which
addresses certain issues discovered in the course of operation of the previous version. Up until 4.0, CC licences were
al so fiportedo i nt pleadirg toiyet ore Imore distinctiond bevéen then universal, unported version,
and the versions more accommodated to a particular national law (e.g. CC BY 3.0 Unported vs. CC BY 3.0 PL).
Starting with 4.0, CC has ended this practice, and currently CC model clauses are drafted in such a way that the
universal wording covers the widest possible approaches found in national laws.

In 2013, a new Creative Commons licence, the Creative Commons 3.0 Intergovernmental Organisation (IGO)
License, was developed thanks to the joint effort of several international organisations led by the collaboration between
the World Intellectual Property Organisation (WIPO) and the OECD. This licence makes it easier for IGOs to share
their studies and report data sets and other material on line. The licence is similar to other CC licences, but it also
includes a provision related to mediation or arbitration mechanisms for resolutions of disputes involving 1GOs.

Source: www.creativecommons.org and text provided by Krzysztof Siewicz

¥ Full legal texts of all CC model clauses may be fourfutat//creativecommons.org/licenses
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Box 2.5 Licensing models and options

When discussing licensing models and options, one should be heedful of the distinction between 1) gratis and
2) libre open access (see Box 2.3). It is also possible to introduce a parallel distinction of legal relations, into:
1) relations between the author and the distributor (publisher, repository, etc.); and 2) relations between the distributor
(publisher, repository, the author) and the user. This leads to a 2x2 matrix of 4 different situations:

1. Gratis OA in relations between the author and the distributor

Since the gratis open access does not need to involve the granting of any licence to the end-user, the legal
relationship between the author and the distributor can follow the standard pattern of a publishing contract. It is only
necessary that the contract clearly allow the distributor to make the publication available on the publicly available
Internet.

If parties so desire, the contract may include a variety of optional clauses, such as for example a clear obligation
for the distributor to provide for open access of the material, an embargo period, etc.

2. Libre OA in relations between the author and the distributor

Libre open access involves the granting of a free licence (CC BY, CC BY-SA) to the end-user, so it implies that
the licensor must obtain the necessary scope of rights, or is a copyright holder himself/herself. The scope of acquired
rights has to be equal to or more than the scope of rights granted in the CC licence, but the rights do not have to be
transferred to the future CC licensor. A CC licence may be granted as a sub-licence from a person who holds a licence
from the copyright holder. Hence, the author may retain full copyrights and merely authorise a distributor to sublicense
the work under a CC licence. There is a wide variety of possible legal arrangements. In particular, it is possible that the
distributor obtains from the author the same CC licence as anyone else. A more traditional option is also possible: the
author transfers copyrights to the publisher, who grants CC licences to end-users. A contract between the author and
the distributor may include many side clauses, as mentioned above i a clear obligation to provide open access, an
embargo period, etc.

3. Gratis OA in relations between the distributor and the user

Under the gratis open access, there is no licence necessary for the end-user, since there is no need to remove
any copyright restrictions in order to qualify as gratis open access. But it may be possible that gratis open access
material is accompanied by some licence, such as a CC NCor CC ND licence. In such a case, the remarks in Point 4
below apply.

4. Libre OA in relations between the distributor and the user

Under the libre open access, the end-user is granted a free licence, which removes copyright from the material
restrictions that are in conflict with user freedoms. The licence may be regarded as free if it allows for an unlimited,
gratis, non-exclusive use of a work and its derivatives. It may, however, contain certain obligations that do not affect
the core of the freedom, such as attribution or copyleft (obligations not to restrict the freedoms of others with regard to
the work and its derivatives).

Source: Text provided by Krzysztof Siewicz.

Another key characteristic of copyright law is found in the balance it strikes between uses ffeserved
rights-holders and uses that are fieer in other wordsuses for which no authastion is required. Two
typologies can be found: uses that are comtered by copyright lawand uses that are covered but
exempted from auth@a t i o n, although somet i me sThasedoridadteggryc o mp e
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Afexceptions and | igemerally permd the use af a copypghted vepik twibhthe
permission of the author or copyright owner. Such exceptions and limitations may be provétiziidyr

case law, includinggses covered by #Afair u. sT'leedpoliay rratiofiales forr dea
exceptions and limitations vary accorditw national law. They includéhe protection of constitutional
and/or fundamental rights, the regulation of industry practice and competition, the dissemination of
knowledge, or market failure considerations. Examples of this second category can beases such as
quotation® illustration for teaching® certain articles on current economic, political, or religious tofics

and the reproduction of works for the purpose of reporting current €ve®isce more, given the
minimum level of protection approach of the conventions, signatories are free to enact other exceptions
and limitations, as long as these apply only to certain special cases that do not conflict with a normal
exploitation of the workand do not unreasonably prejudice the legitimate interests of the author
(Senftleben, 2004; Gervais 2005; Ricketson 2693).

Although no generaation can be made, some of the countries thatedgtencourage compliance
with open accessgrinciples for tle publication of publiclyfunded research results seem to steer the
copyright reform in a more flexible and reseafidandly direction. The Unite&ingdom is a good
example of this: while the Research Council has adopf&lo&en Road policy, mandatingesearchers
to publish results under a Creative Commons Attribution Licdr@ethe legislator has also proceeded
with the adoption of new exceptions on copyright, including a specific exception for text and data mining.
The German research council mayt have officially optedo issue an open accesmndate to itgrant
recipients, but the legislator did modify the copyright act to make it easier for authors to comply with the
contractual arrangements with publishers.

The legal framework in Europe

In 2012, the European Commission published its Communication to the European Parliament and the
Council entitled fiTowards better access to scientific information: Boosting the benefits of public
investments in resear@®® As the Commission observefdiscussionsof the scientific dissemination
system have traditionally focused on access to scientific publicafiojmirnals and monographs.
However, it is becoming increasingly important to improve access to research data (experimental results,
observations and cqgmatergenerated information), which form the basis for the quantitative analysis
underpinning many scientific publicatia$

18 See Art. 10 (1) of the Berne Convention.
19 See Art. 10 (2) of the Berne Convention.
20 See Art. 10bis (1) of the Berne Convention.
21 See Art. 10bis (2) of the Berne Camtion.

22 See Art. 9(2) of the Berne Convention. This article is the first appearance in an international agreementazflié Buree
stepTest. Art.9(2) was introduced in the 1967 Stockholm revision of the Convention, and in its Berne formuaties anly
to the right of reproduction. Successively, it was introduced in all the other major international agreements.

% Brussels, 17.7.2012 COM(2012) 401 final.
%1d., p. 3.s.



The Communication marks an official new step on the road to open access to publicly funded research
results in science and therhanities in Europe. Scientific publications are no longer the only elements of
an open access policy: research results upon which publications are based must now also be made available
to the public. To implement this policy, the European Commission satpiipt initiative onopenaccess
to peerreviewed research articles in its Seventh Research Framework Programme (FP7), otherwise known
as the OpenAire project (see B&X%), to ensure that the results of the research it funds are disseminated as
widely and effectively as possibleo asto guarantee maximum exploitation and impact in the world of
researchers and beyond.

The European Open Access Palicy is not binding orEtdélember Statgswvhich are free to adopt
the policy that best suits the needs @fitlown scientific community. This leads to a mosaic of open access
policies across Europe, ranging from the mandagoigienroad for publications and data put in place by
the Research Councils of the United Kingdom (RCUK)the preference for gold open accesdha
Netherlands, to thgreenroad for publications in Germany. In the recent yearsexample the national
research councils of the UK and the Netherlands have issued policy statements according to which research
grants will be awarded only provided that the applicants commit to publishing their results, both
publications and data, under open accesslitions.

The legal framework in the United States

According to the USGovernment directive issued by the OfficeScience and Technology Policy
(Public Access Directive all federal agencies with more thex$D 100million per yearin research and
development expenditure are required to develop plans to make the published results of federally funded
research freelavailable to the public within one year of publicatfordditionally, the Fair Access to
Science and Technology Research Act (FASTR) was introduced in tgob@essat the beginning of
2013° If passed, such a bill would back up the goals of the Direetith the more robust structure of a
legislative tool. The bill is similar to the Directiverith small but significant differences in terms of the
number and types of agencies covered,niaimumembargo periodsix months versus one yeagnd
the rekrence to publications (both) or also other research data (DireCtide)the time of writing,
legislations mandang public access policies had bepassed for the US Department of Labtire
Department of Education and the Department of Health and H&easces which includes the National
Institutes of Health

The recent amendmea to copyright laws in Germary

In Germany, a recent addition to the Copyright Act deals directly with the issue of licensing scientific
publications created thanks public funding and reads:

25 seewww.whitehouse.gov/blog/2013/02/22/expandimgplic-accessesultsfederallyfundedresearchwith direct links to the
Directive.

% The bill was reintroduced to the new Congress in early 2015.

27 Thetext of thebill is availableat: http://doyle.house.gdsites/dxoyle.house.gov/files/documents/
2013%2002%2014%20DOYLE%20FASTR%20FINAL.pdf.
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fiThe author of a scientific contribution which is the result of a research activity publicly
funded by at least fifty percent and which has appeared in a collection which is published
periodically at least twicper year has the right, even if he has granted the publisher or editor
an exclusive right of use, to make the contribution available to the public in the accepted
manuscript version upon expiry of t#nths after first publication, unless this serves a
commercial purpose. The source of the first publication shall be indicated. Any deviating
agreement to the detriment of the author shall be ineffe@tive.

This provision is intended to allow the author of a scientific work that is gextein the context of
(at least 50%publicly funded research and published in a periodical collection (at least biannual), to make
the accepted version of the manuscript publicly available forcoommercial purposes after an embargo
period of12 months.The right to republish cannot be limited by contractual agreements, which thaains
even if the author has licensed all exclusive rights to a publigierauthorwill still be entitled to the
right of republication (Hilty et a]2013; Moscon2013).

€ and nitetikengddm

The Unhited Kingdomhas recently implementégda number of amendments to the national copyright
framework, which are expected to facilitate the conduct of scientific research and analysis. Of particular
interest is the new secti@®A, which reads as follows:

fi29A  Copies for text and data analysis for4sommercial research

1. The making of a copy of a work by a person who has lawful access to the work does not
infringe copyright in the work provided ttdat

(a) the copy igmade in order that a person who has lawful access to the work may carry
out a computational analysis of anything recorded in the work for the sole purpose of
research for a neeommercial purpose, and

(b) the copy is accompanied by a sufficient acknowdedgnt (unless this would be
impossible for reasons of practicality or otherwise).

2. Where a copy of a work has been made under this section, copyright in the work is
infringed ifo

(a) the copy is transferred to any other person, except where the trigresfiéhorised by
the copyright owner, or

(b) the copy is used for any purpose other than that mentioned in subsection (1)(a),
except where the use is authorised by the copyright owner.

3. If a copy made under this section is subsequently dealdwith
(a) itisto be treated as an infringing copy for the purposes of that dealing, and

(b) if that dealing infringes copyright, it is to be treated as an infringing copy for all
subsequent purposes.

28 See Art. 38(4) of the German Copyright Act.

2 These provisions reféo personal copies for private use, quotation and passdgred into force in 2014.
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4.1 n subsection (3) fAdealt witho means sold or
hire.

5. To the extent that a term of a contract purports to prevent or restrict the making of a copy
which, by virtue of this section, would not infringecogyht , t hat term i s unen

The provision basically clarifies that making a copy of a work for the purpose of text and data mining
(TDM) is not an infringement of the copyright in the work provided that this is made for the sole purpose
of researctfor noncommercial purposes. The provision maktear that any contractual agreemdrt
has the effect ofimiting the possibility of making copies undghis provision is unenforceable. The
exception does not cover teai generisddatabase right (SGDRee following sections), however. It is the
opinion of the UKGovernment that the SGERfair dealing exception for nesommercial scientific uses
offers a parallel defee adequate to the present ne¥ds.

Open access publishingnd its legal implications

The author 6s c¢hoi c eathoah beadrivgni by severalpfactpibcludireg tthiér o n
expectation othe impact this may have. While open accesay increase the accessibility of the work,
researchers have to contend with the fact that lkestald journals built on traditional publishing models
tend to have a longtanding reputation and established reviewer networks. Acceptance by a journal
confers upon the author attteir work some of the implied reputation associatétth the articles that have
been previously published in the journal, regardless of how may citations the document receives relative to
the Anormo for that particular title. To the ext
research grantdiinge on such metricghe decision to publish on an open acdessis cannot be treated
independety of factors such as quality and relevance. This needs to be taken into account in the appraisal
of different models and policies.

Scientific authors wilng to publish through open access channels needotwsider the legal
implication of such a choic®penaccess publishing (throudgoththe green and the gold mogelequires
a collaborative effort involving different stakeholdérsiotably scientificauthors, research institutions,
funding agencies and publishers. Scientific authors in particular need to follow at@plprocedure:

Identify the scope of rights necessary in order to provide open access

Acquire these rights or, as happens moreten, the author has farevent disposing of them in the
first place

Undertale certain activities in order to enable open access to the work published in a journal (or
accepted for publication in a journal).

The scope of rights necessary for open accepsrnis on the type of open access. There are more
rights necessary for the libre, since it implies the grant of a freeceédq@CBY or CCBY-SAT see Boes
2.2and2.3), and no one may grafégwerrights than he or she holds. For the gratis open adtassfices

%¥sSee the official opinion of the UK Government in the docur
Exceptions: Gov er nmelrhte FBosvpeamsmeen,t 6t viEdw is that this exis
wholewao ks i f required for text and data mining through the pr
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that the author has only the right to place the warkhe Internet. Other rights may be transferred to a
publisher or a third party.

All rights necessary for open accessheld by the author alone only in simple casesich generally
applyto the typical situation of publicfunded researcte.g. the author is the only author, the publication
does notake placdan the course of employmerdandthere are no contracts concluded with regard to the
publication). In case of joint works, work®ade in the course of employment, derivative works
(e.g.translations of other publications), as well as when a contract with the publisher has already been
concluded, usually it will be necessary to obtaih e r e s p e cohsent fer ogem actesd@ sexact
legal basis for such consent and the appropriate, feten will be different depending on circumstances
and the applicable law. Whenever there is a heed of consent, it should be informed and egpéatially
in case of the libre open acceasich involves the grant of a free licen

Most complicated cases include situations where works are already subject to a.ddn&dotthe
contractual freedom, there are practically no limits as to the combinations of legal relationships resulting
from such contracts. This means that individual legal advice may be necessary in order to determine
whether the contract leaves the author with sufficient rights, and if not, how to arrange for them. Therefore,
the simplest solution is to avoid contractstthay have such a limiting effect, and use +eaolusive
licences only (a copyright owner may grant an unlimited number of differererciuisive liceaes,
including free licenes). Also, open access should be explicitly negotiated for with the othérspart
beforehand. While there are some examples of publishers who refuse to negotiate their-fstandard
contracts for copyright transfer, such negotiationsoftlen possible and practicable, and a simple change
of such a contract into a n@xclusive licece will not usually require sophisticated legal advice.

In some casequblishers already do not limit open access in their starfdard contracts, or even
explicitly provide for it, as they implement open access in gold or greesthemselvesStandad-form
contracts however may invohe copyright transfer with a licea back to the author allowing for only
limited open access options (eoqly gratis but not libreafterthe embargo periadnot the final published
version but onlythea ut h o r fed maausccipeept ¢ . ) . A gener al overview o
policies may be found in the SHERPA/ROMEO databiase

Currently, for an individual author who wishesnhakehis/her publicatioropen accesthe procedure
canbe cumbersoméndividual negotiationsfor example can bea burderon the author. Institions such
as employers (e.quniversities), as well as funding agencikave a wide variety of legal toote help
individual authorswith their relationswith publishers. First, institutits may legally bind the author to
follow a certain open access policy. Second, institutions often act as publishers themselves, which means
that they can offer an immediate solution for authors who do not pursue any-éwgheated journals.
Third, apartfrom legal obligations, institutions may provide authors with omghisupport in their
relations with the publishers) both legalandtechnical sense

One of the lessons from observing successful implementation of open access polities at
institutional level is that in order to be robust, policy should go beyond general support for open access.

31 www.sherpa.ac.uk/romeo/
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The policy should also examine what type of open access (gratis/libre, greein/geé Box2.3 and
Table2.1) is pursuedand whether it is required or silggecommended.

Open peer review

The main purpose of scholarly peer reviewtasmaintainthe high quality of published research
results whichis highly valued by researchegj@areand Monkman2008) To facilitate free and unbiased
expression ofreviewer$ opinions, peer review has traditionally been either sibtfel (the reviewer
knows the identities of the authors, but remains anonymous to them) or-ttinti¢both the reviewer
and the authors remain anonymous). The deblufel peer reviewequires extra effort on the authossde
to prepare an anonysaid version of their manuscript or grant proposal (no names, references to earlier
works, etc.)

However traditionalpeer review has several shortcogsnFirstly, this model gives feincentves to
reviewers: they are not credited when they spend their time and energy on writing reviews. Stwondly
process is nolully transparentSomecritics argue thaimore widespread access to the data may increase
the chancesf avoidng the publicatbn of articles containing incorrect results or conclusidPest
publication peer review is viewed as an alternativi@palgh it too is not without itshallenges?

Several studies raise concerns about the quality of the research results publishedific gmienals
(see for example loannidis 2005 agited references)Although it is difficult to estimate the number of
published scientific articles containing incorrect conclusions, the number of retragieyngrovide
information on the problems assated with traditional peerreview verification of scientific results.
Grieneisen and&hang (2012) surveyed 4# the largest bibliographic databases for major scholarly fields
and publisher websites. They found tha number of retractions has increésonsiderablyafter 2001.
Retractions happen more in fieldach asmedicine,life sciences anadthemistry than in fields such as
mathematics physics, engineering and theocial sciences. According to the study, the main cause of
retraction is publishing misconduct (such as plagiarism, authorship or copyright issues), followed by
incorrect use of data or interpretation and research misconduct (such as the use of fraudulecatedfabri
data).

Partly to address the abeweentioned issues, open peer review models are emerigingany cases
to complement traditional peer reviewing mod&er example, F1000Research, an open access journal in
the life sciences, has adopted an opdereeing model, in which reviewsd and author@responses are
availablepublicly.

32 See for examplénttp://www.timeshighereducation.co.uk/news/qstpublicationpeerreview-endure/2016895.article.
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Chapter Three

OPEN RESEARCH DATA

Data-driven scientific research

Data and measurement have always been fundamemsizietice. The advent of new instruments and
methods of data nt ensi ve expl oration has pr omp-nterdive s o me
scientific discoveryo, which builds on the tradi!
simulaion of complex phenomena (BIAC, 2011). This could have major implications for how discovery
occurs in all scientific fields (Hey and Trefeth@003 Jirotkaet al.,2006 Anderson 2004 Bell, Hey and
Szalay 2004).Datadriven scienceallows the develapent of scientific experiments as well as computer
based algorithmic simulationsven in thosdields that traditionally were less datatensive than others.
Frischmann (2012) and OECD (2015) suggest looking at datérastructure(see Box3.1).

Box 3.1 Data as infrastructure

Most data (not all) can in principle be considered as infrastructural resources,as t hey ar e fAshar
e n d thab satisfy all three criteria of infrastructure resources highlighted by Frischmann (2012). These criteria include:

1 Data are non-rivalrous goods i (Non-)rivalry, or (non-)rivalrousness of consumption describes the degree to
which the consumption of a resource affects the potential of the resource to meet the demands of others.
Data are a non-rivalrous good that can be consumed in principal an unlimited number of times. This property
is at the source of significant spillovers that provide the major theoretical link to total factor productivity
growth, according to a number of scholars including Corrado et al. (2009). While it is widely accepted that
social welfare is maximised when a pure rivalrous good is consumed by the person who values it the most,
and that the market mechanism is generally the most efficient means for rationing such goods and for
allocating resources needed to produce such goods, this is not always true for non-rivalrous goods
(Frischmann, 2012). Social welfare is not maximised when the good is consumed only by the person who
values it the most, but by everyone who values it. Maximising access to the non-rivalry good will in theory
maximise social welfare, as every additional private benefit comes at no additional cost.

1 Data are capital goods i Data are not a consumption good, or an intermediate good. In most cases, data can
be classified as capital goods. The UN (2008) System of National Accounts (SNA) defines a consumption
good or servi ce a¢$ éfirohediredt batisfactionsof indigidual needs or wants or the

collective needs of members of t he canthcapitaligdodsare usedn
as inputs to produce other goods. Capital goods, according to the OECD, ar e figoods, ot h
inputs and fuel, used for the production of other

such as raw materials (e.g. oil), capital goods are not used up, exhausted, or otherwise transformed when
used as input to produce other goods. In most cases data are usually used as an input for goods or services,
and this is in particular true for large volumes of data, which are means rather than ends themselves.
Furthermore, data are also not an intermediate good as they are not exhausted when used, given their non-
rivalrous nature. As with most capital goods, data can depreciate in particular when it becomes less relevant
for its particular intended purpose it is intended to be used.

1 Data are general-purpose inputs i As Fri schmann (2012) expl ains, fii
systems (markets and nonmarkets) to function and satisfy demand derived from many different types of
user so. They are not i sgpditfsort hats jheawiealb eleinmiotpgd mp
mul ti purpose functionalityo. Data may often be co
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data the ex ante specification of the purpose. However, there is theoretically no limitation on what purposes
data can be used for, and in fact many of the benefits of data sharing arise from the reuse of data in ways that
were or could not be anticipated when the data were collected. In addition, the reuse of data created in one
domain may lead to further insights when applied in another. This is apparent in the case of public sector
data, where data sets used originally for administrative purposes are reused by entrepreneurs to create new
services that were never foreseen when the data were originally created.

Source: OECD (2015), Data-driven Innovation for Growth and Well-being, OECD Publishing, Paris; Frischmann, B.M. (2012),
Infrastructure: The Social Value of Shared Resources, Oxford University Press.

Data analytics tools (such as machine learning or pattern recognition techniques) are increasingly used
by scientists to gain knowledge of phenomenatartést or validate models. Largealedata set allow
computerbased experients and simulationgven in those fields where traditional lab experiments were
impossible or too difficult to organis&Vith sufficiently large data sets, machines can detect complex
patterns and relationships that are invisible researchers (Anderspn2008; Bdlier, 2010).

In addition,data science and algorithrdi@sed experiments and research reprgsansean opportunity

for innovation and scientific discovery: fields such as computer or data science are currently exploiting big
data as an opportunity to develop new and more efficient algorithms for data analytics, to be used by
researchers active in diffamt disciplines and fields (imoththe public and private sector).

New instruments such as super colliders or telescopes, but also the Internet as a data collection tool,
have been instrumental in new developments in science, as they have changeeé dredsganularity of
the data being collected. The Digital Sky Survey, for example, which started in 2000, collected more data
through its telescope in its first week than had been amassed in the history of astOnerEggnomist
2010), and the new SK{square kilometre array) radio telescope could generate updtaliyteof data
every 20seconds (EC, 2010). Furthermore, the increasing power of data analytics has made it possible to
extract insights from these very large data sets reasonably quickdenktics, for instance, DNA gene
sequencing machines based on big data analytics can now read abdlinr26haracters of the human
genetic code in seconds. This goes hand in hand with the considerable fall in cost of DNA sequencing over
the pastfive years(Figure3.1).
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Figure 3.1 Cost of genome sequencing
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Source: OECD (2014), Measuring the Digital Economy: A New Perspective, OECD Publishing, Paris.

These new developments, scaled across all scientific instruments and across all scientific fields,
indicate the potatial for new scientific developmentnd raise new issues for science @oliThese issues
range from the skills that scientists and researchers must master to the need for a framework for data
repositoriesthat adheres to international standards for the preservation of skt&a common storage
protocols and metadatprotectsthe integrity of the dateestablishes rules for different levels of access
and defines common rules that facilitate the combining of data sets and improve interoperability (OSTP,
2010).

Diversity of scientific data

Scientific research data vary enormaguslin type and volume, as well as in use and l@rgn value.
Four types of research data are partidulanportant in research:

Observational dataome from telescopes, satellites, sensor networks, surveys, and other instruments
that record historicainformation or ondime phenomena (such as astronomical data fiteen Sloan
Digital Sky Survey,SDSS).This categoryalso includes social science research (such as demographic
surveys). In many cases these data cannot be replicated and should be retained.

Experimental datanay be captured from higihroughput machines (such as accelerators), through
clinical trials and biomedical and pharmaceutical testing, or through other controlled experiments.
Preservation is particularly important for experimental aatare it is not feasible or ethical to replicate
data gathering. This includes some data dealing with human suéjetesndangered speci@dinickof,

Saha Graff, 2009).

Computational dataare generated from largeale computational simulations. Althduguch data
can be regenerated by rerunning the simulation, there are two reasons why computational data may need to
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be preserved over the medium term (three or more years). First, the data may be used as the basis for
substantive and subsequent analysispyalisation, or data mining. Second, time on a computer for
additional computations may not be available within a short time frame. This is a common occurrence for
very largescale computations that run on supercomputers shared by the research corsoinig, those

found atthe US Department of Energy national laboratories and National Science Foundation (NSF)
centes.

Reference dataets are highly curated data that are often in high demand by multiple scientific
communities. Such data are created for purposes that range from mapping the human genome and
documenting proteins to amassing longitudinal data on economic and socialBtat\igorldwide Protein
Data Bank and Panel Study of Income Dynamics are such reference data sets. With all these data, there is
often a need to preserve ancillary materials, such as calibrations of instruments, parameters of experiments,
and lab notebookdVhile most large research data collections are produced and used by researchers, they
are also valuable for public policy. Public policy neeggswell beyond the demands of research, and
become a matter of urgent public priontyren it comes to havinigiformation about climate, seismology,
oceanography, clinical trials and social science research surveys, endangered species, indigenous sites,
archaeological sites, and sensitive security matters.

Defining open data

As with open access, there have beerioua attempts to elaborate definitions of open data. An
interesting common theme of all these approaches is that they all stress thatretismrights are
important for data to be opéhln a nutshell, open datre data that can be used by anyone wiith
technicalor legal restrictions. The use encompasses both accesewsalWhether such openness exists
from the legal perspective depends on the applicability of possible legal restrictions (or otherwise, whether
the restrictions are removed by adilicerce).

The Open Knowledge Foundatidtfor example, distinguishes betwedggal openness that is the
possibility to legally get the dateeusethem,build onthemand shar¢hem andtechnical opennedsthat
is, there should be no technical barriers to using the data. Genepaly dataefers to data unrestrictedly
available and it should be characterised byavgilability and accespeople carobtainthe dataii) reuse
and redistribution people cameuseand share the datéi) universal participationthat is anyone can use
the data.

In 2004, theministers of science and technology of OECD countries met in Paris to discuss guidelines
on access to research data. The meeting was follow2@d7 bythe adoption of th© ECD Principles and
Guidelines for Access to Research &®dtom Public Funding (see B&2) to maximise the benefits
arising from publicly fundedesearch. The Principles and Guidelines acknowldugémportance of open

33 This sectiordraws largely on inputs drafted by Krzysz®f ewi cz as wel | as Guibault, L. and
of open science and open datao, B a ¢ k @m opannatienge,alpsetuut véoo r t he
Informatierecht, Universiteit van Amsterdam.

%See (e.g.) James, L. (2013) fibefining -@endata/; ThatOped Dataht t p: /

Institute, http://theodi.org/quides/whaiperdatg  Gr ay , J. (2010) , fiLaunch of the Panto
and fAls it Op e n htipad/log.Gkin.org/20&0102/19kaundifithe pantonprinciplesfor-opendatain-science/
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access to resech data and matersabut they alsaecognise the need for conformity with national legal
frameworks, such as copyright laws and intdllal property protectiaon

Box 3.2 The OECD Principles and Guidelines for Access to Research Data from Public Funding

In 2004, ministers of science and technology of OECD countries met in Paris and discussed the need for
international guidelines on access to research data. At that meeting a Declaration on Access to Research Data from
Public Funding was adopted by OECD countries. Following the me et i ng, the OECDO6s Com
Technological Policy launched a project to develop a set of principles and guidelines. The principles and guidelines
that resulted from this project tteeefor ScieatificpandoTechmblogy fPolicy €
October 2006, and then endorsed by the OECD Council. The CSTP subsequently reviewed progress by countries in
the implementation of the principles in 2009 [DSTI/STP(2009)3]. The Principles can be summarised as follows:

1 Openness i Open access to research data from public funding should be easy, timely, user-friendly and
preferably Internet-based.

1  Flexibility i Flexibility requires taking into account the rapid and often unpredictable changes in ICTs, the
characteristics of different research fields, and the diversity of research systems, legal frameworks and
cultures of each member country.

1 Transparency i Information on research data and data-producing organisations, documentation on the data
and conditions attached to the use of data should be internationally available in a transparent way, ideally
through the Internet.

1 Legal conformity i Data access arrangements should respect the legal rights and legitimate interests of all
stakeholders in the public enterprise. Restrictions on access may be for reason of: national security, privacy
and confidentiality, trade secrets and intellectual property rights, protection of rare, threatened or endangered
species, legal processes.

1 Protection of intellectual property i Data access arrangements should consider the applicability of copyright
and other intellectual property laws that may be relevant to publicly funded research databases (as in the
case of public-private partnerships).

1 Formal responsibility i Access arrangements should promote the development of rules and regulations
regarding the responsibilities of the various parties involved; should be developed in consultation with
representatives of all affected parties; should be responsive to factors such as the characteristics of the data,
e.g. their potential value for research purpose. Data management plans and long-term sustainability should
also be considered.

1 Professionalism i Institutional arrangements for the management of research data should be based on the
relevant professional standards and values embodied in the codes of conduct of the scientific communities
involved.

1 Interoperability i Access arrangements should consider the relevant international data documentation
standards.

1 Quality i The value and utility of data depend to a large extent on the quality of the data themselves.
Particular attention should be paid to ensuring compliance with explicit quality standards.

1  Security i Attention should be devoted to supporting the use of techniques and instruments to guarantee the
integrity and security of research data.

1 Efficiency i One of the central goals of promoting data access and sharing is to improve efficiency of publicly
funded scientific research so as to avoid expensive and unnecessary duplication of effort. This also involves
cost and benefit analysis to define data retention protocols; the engagement of data management specialist
organisations; and the development of new reward structures for researchers and database producers.

1  Accountability T The performance of data access arrangements should be subjected to periodic evaluation by
user groups, responsible institutions and research funding agencies.

1 Sustainability i Due consideration should be given to the sustainability of access to publicly funded research
data as a key element of the research infrastructure.

Source: OECD (2007), OECD Principles and Guidelines for Access to Research Data from Public Funding.
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Data sharing: challenges and opportunities

Research datanddata more in general, are in most cases intangible assets involving different actors
and stakeholers along the different phases of data creation, compilatiorrearse¢ Several actors can
claim ownership of the santata sed. Data andespecially research data can be created or collected by an
individual, then used by another parand subsequentlyhe information can be compiled and clean by
others. A third party funding or commissioning some or all of the activities above can claim ownership of
the data (Loshin20(). To add an additional layer of complexity, in some fields of science many of these
tasks can be performed by machines or automated action.

An essential element for the usefulness of data sharing efforts is the qfigiiey publicly released
data. The OECD (2011) Quality Framework and Guidelines for OECD Statistical Activitiesfiadenti
seven key aspects of dagaality (see BoxX3.3). The ODE project (Opportunity for Data Exchange, a
European Commissishunded r esear ch pr of yerca nRrigddz2y thdat allpvesd a
visualisation of the differentphasesof data curation:from raw data contained in files in personal
computers to processed data linked to publications containing the detailed metadata or information around
the data itself.

Box 3.3 The OECD Quality Framework and Guidelines for OECD Statistical Activities

The OECD Quality Framework and Guidelines for OECD Statistical Activities identifies the following dimensions:

1.Relevanceiii s characterised by the degree to which the djg
sought by users. Itdependsupon both the coverage of the required to

2. Accuracyii s At he degree to which the data correctly esti
designed t.o measureo

3. Credibility 1 AThe credibility of data products refers to the confidence that users place in those products based
simply on their image of the data producer, i.e. the brand image. Confidence by users is built over time. One important
aspect is trust in the objectivity ofthed a t. a 0

4. Timelinessiirefl ects the |l ength of time between their avai
considered in the context of the time period that permits the information to be of value and still acted upon.

5. Accessibilityi ir ef |l ects how readily the data can be | ocated

6. Interpretabilityi ir ef |l ect s the ease with which the user may un
availability of metadata plays an importantrole here,as t hey provide for exampl e ft
populations, variables and terminology, underlying the data, and information describing the limitations of the data, if
anyo

7.Coherencei firef |l ects the degr ee comectethandenutualycengisteatr Cohelercgimpties |
that the same term should not be used without explanation for different concepts or data items; that different terms
should not be used without explanation for the same concept or data item; and that variations in methodology that
might affect data values should not be made without explanation. Coherence in its loosest sense implies the data are
6at |l east reconcil abl edo.

Source: OECD (2011), AQual ity Framewor k and Giu ¢ sl @ |Janodkeys
http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=std/qfs%282011%291.
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Figure 3.2 Data Pyramid
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Note: This work is licensed under the Creative Commons Attribution 3.0 Unported Licence. To view a copy of this licence, visit
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Source Reilly, S. et al.(2011), Report on Integration of Data and Publications, ODE, Opportunities
for Data Exchangeavailable at: http:/www.alliancepermanentaccess.org/wp-content/uploads/downloads/2011/11/ODE-
ReportOnlintegrationOfDataAndPublications-1_1.pdf.

In many scientific communities theredasyet no standard data quality assessment protocol as it exists
for scientific publications (Brase et.aR009). As highlighted for example in Royal Socje2p12 and
DallmeierTiessen et al.2011, data have little value if their quality does not meet minimum quality
criteria. iGood quality dataimplies being not only aessible (for example available on timeerne}, but
also intelligible, assessabl&ustworthy and, of course, reusable. In this respect the development of
detailed datasharing information and metadata is essential for the further use of the sameonata f
multiple teams of researchers.

However, scientists and researchers do not necesbasilythe incentives or the skills to perform
these tasks, since proper curation and disseminatidatafsetis costly and timeonsuming and can be
even considexkas another type of scientific output (UhR012). A possible solution to disincentives is
data citation: the possibility for researchers to be acknowlettyetheir work of data collection and
curationthrough mechanisnm&milar to the one already iplace for citations of academic articles (Mooney
and Newton 2012 CODATA-ICSTI, 2013). Data citation however is not necessarily a standardised or
widely accepted concept in the academic community. Some scientistaaséeinglimitedto citation to
scientific articles funding agencies in some cases question the idea of recognising individuals as data
authors and traditional bibliometric indicators are not yet taking into accountarticie citations (Costas
et al.,2013). In additionthere argechncal barriers restricting the development of data citation and related
metrics: these include incompatibility in machines and software, data file structures, data storage and
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management (Grove2010).A numberof organisations are actively engageaverconing these barriers
(see Box3.4).

According to the EUFP7 research proje@DE (Kotarski et al.2012),data citatiorhas someinique
features owing to the particular properties data set. For instancedata set may be of very different
sizes andtiis not always clear wbh specific elements inside thiata set scholars are referring toor in
the case of updates to tata set, which version to cite. According to the ODE prajscime of the good
practices/challenges related to data citatames

9 Citation of thedata setwith identifier, should be listed in the referenbiliography to enable to
track and developitation metrics

1 Publishers need to provide guidance for authors and referees on data. citation

I There is no clear agreemeah the accuracyand longevity requirements for data sets to be
considered citable or cited

1 There is lack of clarity and agreememt what authorship afdata semeans

1 Researchers need to promote awareness in their communities of the benefit ofatata aniid
follow agreed data citation guidelines

Other possible vehicles to publiglata set aredata journals that iscollections of scientific articles
specialised in publishing data papers. Data papers are articles with the primary péigessebing data
set rather than repong scientific investigation and analysis. Data papers contain fact and descriptions
about dataTheir goalis to be a citable source of information on data that brings credit to the scholars who
produced and described tlatabaseto disclose detailed information on data setand tobring the
existence of the data to the attention of the scier@dromunity (ChavamndPeney 2011). Datgournals
may target broader scientific areas as wsHipecific domains, such aaréh system sciendgeoscience

Box 3.4 Organisations involved in promoting data citation

DataCite (www.datacite.org) is an international non-profit organisation. Established in London in 2009, DataCite
aims to promote access to research data through the Internet; to support open data archiving; and to allow the
verification of scientific results and the reuse of data for further studies. To facilitate data release, DataCite helps
researchers with the unique identification and attribution of data sets for citation purposes, and supports journal
publishers in establishing linkages between published articles and data sets. In addition, the organisation supports
data centres by providing identifiers for data sets and defining workflows and standards for data publication.

ORCID (www.orcid.org) is a non-profit, community-driven organisation that aims to create and maintain a registry
of unique researcher identifiers and to link research activities and outputs on the basis of these identifiers. Researcher
identifiers can be linked not only to scientific articles but also to other forms of research outputs, including equipment,
experiments, patents and data sets. ORCID provides two main functions: i) a registry to obtain a unique identifier for
researchers and to manage activities; ii) application programme interfaces that support system-to-system
communication and authentication. ORCID codes are available by means of open source licence.

Figshare (www.figshare.com) is an online digital repository of research data (digital data, figures, images, videos,
etc.). The company allows data citation and has partnered with ORCID. (See Box 4.9 for more information on
Figshare.)

The Dryad Digital Repository (www.datadryad.org) is an online repository containing the data underlying scientific
publications. Data in Dryad are assigned a unique object identifier (DOI) to allow data citations. Dryad is governed by a
non-profit membership organisation. Membership is open to stakeholder organisations such as journals, scientific
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societies, publishers, research institutions and funding organisations.

ResearcherlD (www.researcherlD.org) allows unique identification of scientific authors; it was created in 2008 by
Thomson Reuters. Researchers can logintot he system and | ink their firesed
identification or spelling mistakes. ResearcherlD has partnered with ORCID to enable data citations.

Source : www.datacite.org, www.orcid.org, www.figshare.com, www.datadryad.org, www.researcherID.com.

Although open science has positive eféaat the scientific enterprise itself, innovati@and society
more generally, there exist a numberlegitimate reason$o limit the openness of science, especially
around datathat go beyond technical issues and involve not only the research combuirétgosociety
more generdy. These include for instance issues related to the privacy of indisiduarganisationor
national securitf OECD 2015) Data gathered in the course of research often contain pemsfomedation
(e.g. medical records), gbat inopening such data the rights of data subjeuist be respectgdlane et
al., 2014).This des not mearhat the data cannot be opened, ibdbescall for implementing protective
procedures(see Bo0x3.5. One such procedurds anonymigation, which mayhowever lead to the
inapplicability of the whole personal data protection regime. Additionaligt all anonynsation
techniques are effectivél@rayanan and Shmatikov 2008)o me countri es are now ptr
designo f or ,through the uteefaptivedgnhadcng @chnologies to meet both health care
data use and privacy feztion needs (OECD, 2013a).

Box 3.5 Practical means for preventing information discovery

Data analytics extract information from data by revealing the context in which the data are embedded, and their
organisation and structure. There exist a number of practical means for preventing or significantly increasing the cost
of extracting the information embedded in the data through data analytics, though they may adversely affect data
utility. Examples follow.

Data reduction 1 Data reduction can be considered the strongest means for preventing information extraction,
because where no data are collected, no information can be extracted. Data subjects can withhold or decline to
provide data. Data controllers can practice data minimisation. As Pfitzmann and Hansen (2010) have highlighted, data
minimisat i on Ai s t he o n(miginfognatiorear disinformationaasidep tp enable unlinkability, since all
correct personal data provide some | inkabilityo.

Cryptographyi Cr ypt ography is a practice that MAembodies pr
of data in order to hide its information content, establish its authenticity, prevent its undetected modification, prevent its
repudiation, and/or preventitsunaut hori sed useo (OECD, 199 7) .of providing secusaty
for data in information and communications systems. Cryptography can be used to protect the confidentiality of data,
such as financial or personal data, whether that data are in storage or in transit. Cryptography can also be used to
verify the integrity of data by revealing whether data have been altered and identifying the person or device that sent
them.

De-identification i covers a range of practices ranging from anonymisation to pseudonymisation. These practices
share a common aim of preventing the extraction of identifying attributes (i.e. re-identification), or at least significantly
increasing the costs of re-identification. Anonymisation is a process in which an entity& identifying information is
excluded or masked so that the entity's identity cannot be, or becomes too costly to be, reconstructed (Pfitzmann and
Hansen, 2010; Mivule, 2013). Some research suggests that when linked with other data, most anonymised data can
be de-anonymised; that is, the identifying information can be reconstructed (Narayanan and Shmatikov, 2007; Ohm,
2009). Many applications, however, require some kind of identifier, and having complete anonymity would prevent any
useful two-way communication or transaction. Pseudonymisation is therefore used, whereby the most identifying
attributes (i.e. identifiers) within a data record are replaced by unique artificial identifiers (i.e. pseudonyms).

Unlinkability and functional separation 7 Unlinkability results from processes to ensure that data processors
cannot distinguish whether items of interest are related or not (Pfitzmann and Hansen, 2010). According to ISO
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(Pfitzmann and Hansen, 2010) , unlinkability fAensures
without others being abletolink t he s e us es -idéentfigatian s @ méans tabeeable unlinkability, but cannot
guarantee unlinkability. Other technical means include functional separation and distribution (decentralisation).

Noise addition and disinformation i The addition of inoi sed to a data set can
complete data set to remain significant while masking sensitive data attributes. Finding the right balance that protects
privacy while minimising the costs to data utility is a challenge (Mivule, 2013). Disinformation is false or inaccurate
information spread intentionally to mislead. Noise addition techniques are considered promising for helping protect
privacy and confidentiality in databases, while keeping all data sets statistically close to the originals. Work on
ADi fferenti al Privacyo is one example (Dwork and Roth

Source: OECD (2015), Data-Driven Innovation for Growth and Well-Being, OECD Publishing, Paris.

The OECD Global Science Forum has identifeederies of challenges associatgth datadriven
science and datsharing (BoxX3.6). According tothe Forumthe barriers may relate to legal or technical
issues or the lack of skillsoth within the scientific community and outside perform data management
and datasharing tasks.

Box 3.6 The nine challenges identified by the OECD Global Science Forum

The OECD Global Science Forum has recently identified a number of challenges related to data-driven and
evidence-based research.

Challenge 1 7 Massive amounts of digital data are being generated at an unprecedented scale, thanks partly to the
advent of ICTs. The reliability, statistical validity and generalisability of new forms of data are not yet fully understood.

Challenge 2 i While administrative, survey and census data are widely collected by national statistical agencies and
government departments, micro-data records are available to a much lesser extent.

Challenge 37 New forms of personal data, such as social networking data, are increasingly created and collected. The
use of those data may generate risks to individual privacy.

Challenge 4 i Legal, cultural, language and proprietary rights of access barriers hinder cross-national collaboration
and international data exploitation, especially in the social sciences.

Challenge 5 i Global research agendas require increasingly interdisciplinary and international co-ordination.

Challenge 6 7 Collaboration and experience sharing across countries in the development of comparable data
resources is necessary to fully exploit the potential of data sets.

Challenge 7 i Researchers often lack the resources or the skills to make sure that the data they use, gather and
produce are available for reuse.

Challenge 8 i National investments in skills and infrastructure related to data creation and curation are essential to
avoid risk of data loss or degradation.

Challenge 91 Researchers need to have the right set of incentives to ensure effective data sharing.

Source: Adapted from OECD (2013b), iNew data for understanding the human condition i International perspectivesq OECD
Global Science Forum Report on Data and Research Infrastructure for the Social Sciences.

For all these reasons (namely the challenges around the ownershiataofset, privacy,
confidentiality and security issues, the different degrees of qualigata sed, the lack of skills and
i ncentives i n t he, etc)epsomatingopea datads certainy neasrstraightforward than
promoting open access to saific publication The level of maturity of policy initiatives in OECD
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countries and beyond reflethis challengealthough the policy landscape is evolving rapidly, many more
policies and initiatives have beegcentlydeveloped to promote opeocgésshan to promote open data.

Data protection frameworks in OECD countries™

The expansion of open access policies to publicly funded research data raises a number of legal and
policy issues that are often distinct from those concerning the publication of scientific articles and
monographs. Since open access of research idaalike publicationsi is a relatively new policy
objective, less attention has been paid to the specific featuresearch data.

Internationally, the protection afforded to databases (as collections of data or other elements) is
established or confirmedi by both Art.10(2) of the TRIPSAgreementsand in the almost identical Ar.
of WCT:

fiCompilations of data or other material, whether in machine readable or other form, which
by reason of the selection or arrangement of their contents constitutectnt#liereation
shall be protected as such.(TRIPS Agreements, Art. 10[2]

Whereas scientific publications virtually always attract copyright protection under the copyright laws
of OECD member countries, the individual research data andataeset cantaining them may not so
easily fall under the copyright regime. A number of OECD countries as well as the European Union,
however, adopted legal frameworks that contain implications for research data. In other countries, notably
the United Stateslata s&s have no special IP protection.

Databases represent garticular subject matter that is protected by copyright under certain
circumstances, but in some aréder examplen the EuropeanUnion, Japan, Kore# is also protected by
a socalled sui geners database right (SGDR). This additional layer of protection is found in some
countries and is afforded to databases regardless of the intellectual création § el ect i on
arrangement o) that may or may not be present. Wh
databasei,e.in the obtaining, verification or presentation of the data. This type of right is typical of the EU
Database Directive araf the laws of a number of other countriasd will be dealt with below. It should
be borne in mind that while the protection afforded to original databases focuses on the arrangement or
selection without extending to the content of the database, th& $EEs a protection against the copy
of substantial parts of the databagat is to say it extends, at least to some extent, to the data themselves.

The complexity otherights statu®f research datim Europe and other jurisdictions arguably haes th
potential to adversely affect tlmeuseopportunities of collections of scientific data, given the difficlilty
both for research institutions making the database available and for prospectbes i in determining
each time whether a certain datab#&scovered by aui generigight and in which measure-tili sation
and extraction can take place freely. Whether the use of compilations or databases for purposes of research
and private study in general, and text and data mining in particular,@setblry any relevant exceptitm
copyright orto the database right is uncertain. The use of Creative Commons lide@c@oxes2.3

% This section is largely based on Guibault L. and T. Margoni (2014), Legal aspects of open science and open data, Background
paper for the OECD CSTP/Tifoject on open science, Instituut voor Informatierecht, Universiteit van Amsterdam.
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and2.4) may alleviate the uncertainty, by clearly stating what can and cannot be done with the licensed
material.

The legal framework in the European Union

In Europe, to be eligible for copyright protection, collections of data, tables and compilations must
show a sufficient degree of originality in their selection or arrangefnghat is to saythrough this
selection or arrangement the author was able to exfireisfree and creative choices (Synodin2012).

Whether collections of scientific research data meet the criterion of originality is a question tof fact
be deternmed on a casby-case basis. However, if the selection or arrangement of the contents of a
scientific databasis dictated by technical factors or imperatives of accuracy and exhaustiveness, then the
author can exercise little to no creativity or disenetin the choice, sequenoecombination of data in the
collection. Scientific databases are therefore in most cases not likely to meet the threshold for copyright
protection.

The Information Society Directive contains an exception on copyrightntigiit be applicable in
some cases. Articlg(3)(a) of this Directive allows Member States to provide for exceptions in the case of
fiuse for the sole purpose of illustration for teaching or scientific research, as long as the source, including
the autho@s name, is indicated, unless this turns out to be impossible, and to the extent justified by the non
commercial purpose to be achiegedhis exception is optional; Member States may decide whether to
implement it or not. As a result, Member States havewifit rules and regulations in this contexid
some countries recogei no research exception at au¢h astie Netherlands and Spain). As a regtk
research exception is generally vague and unevenly implemented at national level, which mayeput som
researchers atdisadvantage (Triaille 2013).

Collections of scientific works, data, or other materials arranged in a systematic or methodical way
and individually accessiblelectronically or by other meansay be protected under the Europesan
gereris database right (SGDR). Througdhrticle 7 of the Database Directive, as implemented in the
legislation of the Member States, the maker of a database showing a substantial investment (assessed
gualitatively and/or quantitatively) in either the obtainingrification or presentation of its contents has
the exclusive right to prevent the extraction and/eutilésation of the whole or of a substantial part,
evaluated qualitatively and/or quantitatively, of the contents of that database. Like copwigbtiqm, the
sui generigdatabase right arises automatically, without any formal requirement, at the time of completion
of the databaser its disclosure to the public.

Where thefiobtaining, verification or presentationf researctdata set does manif& the substantial
investment necessary to qualify for protectism, generionfers two transferable rights on the maker of a
database: the right of extraction and the right aftisation of substantial parts of the database, which are
respectivelydefined as followsfi(a) éextractiodshall mean the permanent or temporary transfer of all or a
substantial part of the contents of a database to another medium by any means or in any toem; (b)
utilizationdshall mean any form of making available te fpublic all or a substantial part of the contents of
a database by the distribution of copies, by renting, byneror other forms of transmissian

The protection under thsui generisright lasts for 1%ears from the first of January of the year
following the date on which the database was completed. The term of protection for a database may start
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anew under two conditions, both dealing with the téisubstantiad. The first one is a substantial
modification of the contents of the database, evaluatther qualitatively or quantitatively, which can
consist of additions, deletions or alterations (including rearrangement of the contents). Secondly, this
substantial modification must represent a substantial investment, evaluated qualitatively tatipednti

This is one of the most controversial provisions of the Directive sexeording to somat apparently

offers grounds for a perpetual protection of the datab&sssi{man and Oked]jR012).

The Netherlands

The Netherlands is so far the only Member State to have explicitly regulated exercisesof the
generisrights by public sector bodies. ArticBof the Dutch Database Act denies a public authority the
right to exercise its exclusive database rights sriles right is reserved explicitly by a general mention in
an act, order or ordinance, or in a specific case by notification on the database itself or while the database
is made available to the public.

Japan

Databaseelated provisions were introduced Japanese Copyright Law for the first time in 1986.
The Japanestegislator considered that separate protection from that afforded to compilations under
copyright law should be afforded to (electronic) datahaames decided to introduce provisions speaifiy
drafted for electronic databases into the Copyright Law. Based on this distinction between compilations
and databases, it was thought that databases that should be protected under the new provisions were
computersearchable databasest the same tim, because creativity of their data arrangement does not
need to be protected, el ectroni c dat abases ar e
Art.2()(xter)of the Law defines the term fAdatabaseodo as
numerals or diagrams, which is systematically constructed so that such information can be searched for
with the aid of a computero

Art. 30(4) of the Japanese Copyright Act 19 @ntroduced in 2012,allows a publicly disclosed work
to be used as needed ftire development of technology and in experiments to test audio or visual
recording device¥. Another amendment, of 2089 introducedi alongside other limitationg an
exception aimed at boostirthe Japanesénterneteconomy(Tamura 2009) an exceptiorspecifically
designed to permit TDMArticle 47 septiesof the Copyright Act’ contains an explicit provision to allow
text mining:

fiFor the purpose of information analysis (6inf
concerned with languages, suis, images or other elements constituting such information, from

many works or othesuch information, and to make a comparison, a classification or other

statistical analysis of such information; the same shall apply hereinafter in this Article) by using

a computer, it shall be permissible to make recording on a memioty, make adaptation

3% See Copyright Act Law N. 48 of 1970.

37 See Art.30(4) introduced by Law Net3 2012, cited by T. Doi in Geller and Benttt., at 1[2][c].
¥ See Law No53 of 2009
3% Japan Copyright Act: http://www.cric.or.jp/english/clj/cl2.html.
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(including a recording of a derivative work created by such adaptation), of a work, to the extent
deemed necessary. However, an exception is made of database wistkthatare made for
the use by a person who makes an information analysis.

A report issued by th8ubdivision on Copyrighof the Council for Cultural Affairs in January 2009
presents the following example$ imformation analysis: 1yvebsite information analysis and language
analysisin which the use of a specific language or character string issadadyd statistically processed
and 2)sound analysis and video/image analyisisvhich the meaning of the sound wave, video, character
string, etc., comprising a certain sound, video, image, etc., issadadthough the types of works subject
to this provision are not limited, thieverse engineerifiyof computer programming fisl outside the scope
of this exception: reverse engineering cannot be
analysis is conducted.

Recently, Japan has seen the introduction of new services that enable users to search anthanalyse
user sd c¢ omme n tircludmegblogshreview sites and soeial media. The establishmeaidf
Article 47is one of the factors that promoted the emergence of those new services (lidz0&tal.

Korea

In Korea, he Copyright Act in Chaptd¥ protects ompilations as original works of authorship, if
they are creative in selection, arrangement or composition of their contents. Databases are defined as
compilationsof which their contents are arranged or composed in a thal anypne can indiidually
access or search such contéhtShus original databases are protected by copyright, as theysmetet
conditions. Nororiginal databases fall under statutory subject matter of protection in accordance with the
new Chapter IV introduced in 2003he database producer who maka considerable investment in
human or material resources for the production of a database, or renewal, verification, or supplementation
of their contents hathe rights of reproduction, distribution, broadcasting or intaradtansmissioff’ A
foreign national can beebeneficiay of sui generis protection on the condition of reciprocitieifor she is
protected in accordance with treaty to which the Republic of Korea has accéddthe rights ofthe
database producer are limited more broadly than copyrights, as the limitations and exceptions to copyright
are applicable mutatis mutandis to the rightshefdatabase producer on the one hand, and the use of the
whole or substantial portion of the databas permissible for educational, academic or research purposes,
or for reporting current events on the other hériche term of protection is renewable 5 ye‘g’rs.

0 Reverse engineerinig the process of extracting information from taking apart and object and understand how it works to
duplicate or improve that object. This practice, traditionaigduin traditional industries, is not frequently used in computer
hardware and software.

41 SeeKorea Copyright Acrt. 2 Items 18 and 19.

42 SeeKorea Copyright Acirt. 2 Item 20 and Art. 93.
43 SeeKorea Copyright Acrt. 91.

44 SeeKorea Copyright Acfrt. 94.

45 SeeKorea Copyright Acfrt. 95.
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Unsolved legal issues: publiprivate partnerships and text and data mining

The core of opn accesprinciplesaims tomakeresearchpublications andiata available foreuseby
any user. In some casttmtmay create challengésnotably, if research results are not funded entirely by
public money. This raises a series of questions, asathether the funding of research by pukpigvate
partnerships affestownership of the data and the licensing conditions apptediow text and data
mining (TDM) is affected bycopyright law.

Public-private partnerships

Ownership issues may be at stékeases of publiprivate partnerships. The funding of a research
project through external sources, whether public or private, usually leads to the application of different
rules of ownership.Generallyat least three partiege involved the author, tb universityor the research
organisationand the sponsoring or commissioning party. Depending on the law, the internal policy of the
institution or the bargaining position of the respective parties, the copyright owneraphpe transferred
either to be university or to the external entity.

The issue of the ownership of rights particularly important in the context of publgrivate
partnerships because it can greatly influence the manner in which research outputdigticbeinated
The private party will typically attempt to protetidar commercial interests. This means that, depending
onthe option chosen, some restrictions may laegron the distribution anteuseof the publications and
data, for example by limiting commerciause

Although the possibility exists under the Creative Commons licensing system to restrict use for
commercial purposes, the distinction between commercial anecaramercial use in the Creative
Commons licences raises questions not onlthascientfic publishing sector, but also in several other
sectors of theopyright industry, as it may leat@o much room for interpretation.

Text and data mining (TDM)

Text and data mining (see B&xX) is apopulartechnique used in science and other disciplioe
analyse and extract new insights and knowledge from the exponentially increasing store of digital data
TDM is likely to become more important as researchers acquire the skills and the technology to address
and investigatelata set of increasing sizecomplexity and diversity in all media: text, numbers, images,
audio files andall other forns. However, current legal frameworks regarding the scope of protection of
works and databases gaotentiallycreate obstacles to the TDM activities for resepuatposes.

Currently, under copyright law, database protection law in the EU and specific provisions in
intellectual property law, scientific publishers can claim a right to grant or refuse the mining of their works.
However, while publishers tend to blosoftware thaautomatially mines text and data, thejlow TDM
through the licenses they offer subscribers to jourratsl, some proponents of open access consider that
a system resting solely on licencesght be insufficient to allow TDM on a large scale. In some cases,
transaction costs may be too high for parties to negotiate a licence. Moreover, transaction costs may rise if
researchers have to reconcile the terms and conditions ftadard or nointeroperable licenses.
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The publishing industry, andith a view to promohg selfregulation with regard to TDMhas

responded byasng access to TDMpermissionsthe license thatpu bl i sher sd of fer Wi
subscriptions increasingly inclugovisions for TDM access. Publishers are also developing automated
services, such as NfCross Ref T DMo t hat al |l ows

requirement to make a direct request to publishers.

It is against this backgrounof a tersion betweeropen access to research articles and data, TDM
technologies and intellectual property rigkhsit the United Kingdom has recently introduced a specific
exception in the Copyright, Designs and Patent Act to allow TDM actiitieson-commercal research
to take place without satibneunderithg honditiont siated ia thé Idapgnr i o r
also has an exemption, albeit, a more narrow one, in its copyright law for the purpose of TDM (see above
discussion on Japan)At this point it is unclear whether other countries will follow suit with similar
exemptions or whether theewerlicensing models proposed by a safulatingpublishingindusty will
be sufficient to allow TDM for research purposes areadth andcale necessy for a scientific system
that isincreasingly datariven. Much will likely depend on thesvidenceof TDM use for research
purposes.
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Chapter Four

THE GOVERNANCE OF OPEN SCIENCE: ACTORS, TRENDS AND POLICIES

The key actors

Several actors of local, national and global innovation systems are involved in open science efforts.
Researchers are the individuals implementing open science efforts in practiegnment ministries and
research funding agemd, universities and public research organisations directly contribute to open
science by defining and implementing policies and programamesd by producing and disseminating
scientific outcomesPrivate scholarly publishers contribute to open scientiatines by offering new and
more comprehensive services to different actorsaaddition, business sector actors are affected by open
science initiatives, as firms may benefit from the further dissemination of public research results as well as
deliver oen scienceelated services. Finally, supnational entities such as the OECD, the European
Union and UNESCO may play a major role in the definition of internationabiination agreements or
guidelines to address issues related to open scieitbean international and global perspective. The
following sections provide an overview of the key actors involved in open science.

The researcher community

Researchers themselveave been at the forefront offafts to promote open scienc&here are
several mtivations for researchers, ranging from the cultural values inherent in scienagpéngess to
scrutiny, willingness to engage society) to necessity (i@/eloping a technological infrastructure to allow
for collaboration).As described in the resif this chapter, @searchers also respond to incentives from
funding agencies, universities and public research institiilesy are a key actor since they are the
individuals thatcan implement open science initiatives anake open sciendeappenReseachers have
also brought a key contribution in advancing the knowledge and the understanding of open science,
through research projects and publicatiofension may nevertheless exist between the competitive
fipublish or perish paradigm and the interest shaing data and collaborety (see section on incentive
mechanisms Therole of researchers is further detailed and analysed in all sections of this chapter.

Ministries and governmental bodies

Open science efforts are often promoted by initiatives led by governments or ministries in charge of
science and innovation policy, such mmistries of education andresearch oministries of economic
development. In several OECD countries, open scieffoets are part of national innovation strategies or
open government agendas. These agermdds define nationalevel strategic priorities that can be
translated into concrete initiatives by other innovation system actors (see those mentioned below).
Although several actoiis the innovation system are free to develop individual open science strategies,
initiatives or guidelines (such as universities or reseegcitres or subnationatlevel authorities), actions
developed at national level often contiib to steeng and ceordinaing the system. Cordinated
nationatlevel actions typically involve largecale investments in the infrastructure and skills necessary to
promote open science efforts. Other areas where action at the centrat lgeekrally needed are the
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definition of regulations and incentive frameworks. Finally, ministries may play a role in defining and
setting the evaluation frameworks of open science initiatives

Recent initiatives implemented at national level include tHeviing. In Finland in 2014, the
Ministry of Education and culture launched the Open Science and Research Initiative (ATT) with the aim
of creaing a national open access and open science policy andniguilte infrastructure necessay
reach this goalATT aims to make open and collaborative science more visible to innovation system
actors and to promotenot only open access to research data and publicathmtsalso transparent,
collaborative research and the skills, the knowledge and the suppacesenecessary to achieve these
goals.I n the framework of ATT, the Ministry plans t
For umo to gat her al | rel evant st ak e AT ane itss and
implementation.

In the Lhited Kingdom open access constitutes a key component of the Department for Business,
Innovation and Skills (BISontributionto the UK Government Transparency Agendlhe guidelines
developed by BIS were informed by the UK National Working Group on Expandingsa to Published
Research Findings. BIS is also active in developing metrics and analysis to assess the costs and benefits of
open access policies.

In Canada, the revised ST&I strategy, launched in December 2014, commits to open science policies
and pratices for publicly funded research by increasing public access to the results of govdumuedt
research. An implementation plan will be developed to promote open science, including both open access
and open data initiatives, within the activities ofescebased departments and agencies as well as those
of granting councils and the International Development Research Centre.

In other countries such as Austria, Australia, France, India and the Nethenémdgies in charge
of higher education,reseach andinnovation are committed to inveyj in the infrastructure for open
science activities. In Denmark, open science is one of the pillars of the newly developed national
innovation strategyAs of 2014, theGermanFederal Ministry of Education and Research (BMBR)s
developing a comprehensive open access strategy. In Spain, the Secretariat of State for Research,
Development and Innovation within the Spanish Ministry for Economic Affairs and Competitiveness is
active in promoting open sciencén Belgium, the federal Science and Policy Office is creating an
institutional repositoryand is engaged in broad consultation to develop a coherent and effagive
access strategy and mandate. Both are due in 2002813 the US White House Office of Science and
Technology Policy (OSTP) published a memorandum to federal government science ageeciasg
themto develop plans to increase and facilitate access to the results of federally funded research, in
particularpublications and data sets.

In addition, open science can be promoted through the disclosure of governmei@oaatel). A
number of OECD and nemember countries have adopted policies in this res@mintries such as
Australia, Belgium, Canada, Finlad, France, the Unitedingdom and the Unite&tates have disclosed
government data on a range of different topicem weather data to GIS data the framework of their
open government initiatives. China has also implemented a governmeshédsdtay pogramme covering
24 sectors since the beginningtbe 2000s.
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Box 4.1 Promoting value creation through open government data (OGD)

In carrying out their statutory duties, government bodies produce, collect and manage a vast quantity of data (or
provide funds to others to perform these responsibilities). Data are quickly becoming one of the most valuable public
goods 1 yet, they often remain inaccessible or unaffordable to the majority of stakeholders. Enabling access to and
reuse of these data has significant potential not only to improve public sector efficiency and transparency, but also to
deliver people-driven governmental actions that increase economic and social public value.

The OECD highlights three main sets of values targeted by Open Government Data (OGD) policies and initiatives
across OECD member countries, which may simultaneously benefit several actors. Potential benefits are envisaged
not only in monetary and economic terms, but also from social and good governance perspectives:

1 economic value (e.g. growth and competitiveness in the broad economy, fostering
innovation, efficiency and effectiveness in government services)

1 socialvalue(e.g.pr omot i ng eempoiverneentssdcial paticipation and public
engagement in policy making and service delivery)

1 public governance value (e.g. accountability, transparency, responsiveness and democratic
control).

Understanding the different values is essential to guide actions aimed at clearer recognition of potential users,
their demands, and the priority data to release. Different benefits require different types of data. Boosting economic
growth may demand the timely provision and regular updates of specific granular data that are of interest to the
business community or app developers, as they can be widely and rapidly disseminated and used. By contrast, many
objectives related to accountability and good governance can be served by releasing aggregated data, or by
strengthening the ties with intermediary actors playi
and useful to broader society. Social value achieved through a higher level of public engagement in policy and service
design and delivery may instead call for data of interest to the relevant user groups who seek active engagement. It is
important to align OGD policy goals with public expectations and demands.

The OECD 2013 Open Gover n me n 't Data Survey shows that whi | e
engagement among the main expected achievements of OGD, public participation is not listed among the top priority
objectives of national policies and strategies; These instead focus on increasing economic value for the private sector
and increasing openness and transparency. The OECD methodology supports countries in conducting national impact
assessment exercises and identifying metrics to support the business cases for open government data (i.e. what to
measure, why and how). It also helps them design and implement OGD action plans, face challenges, and follow up on
results. Interestingly, the 2013 OECD survey shows that countries consider institutional and organisational challenges
the main obstacles to OGD implementation.

Source: Ub al di , B. (2013), AOpen government data: T oiwrair tdis OES DV
Working Papers on Public Governance, No. 22, OECD Publishing, Paris, http://dx.doi.org/10.1787/5k46bj4f03s7-en.

Research funding agencies

Research funding agencies are key actors in the promotion of open science efforts, as they are
responsible for defining the mechanisms and requirements to benefit from grants and fomdisgarch.
In recent years, in many counti@dganding agencies have increasingly adopted rules and mechanisms to
promote and in some cases mandate open access, by including open or public access of funded research
outputs as a requirement. For exampi@jor fundingagencies in Australigklanders and the Wallonia
Brussels Federation (Belgium),CostaRica, Denmark, Estonia, Germany, Switzerland, the
UnitedKingdom and the Unite8tates have mandatedewpor public access to the results of the research
they fund. Funding agencies in Canada, Germany and Norway are also considering adopting rules for
mandatory open access.

Research funding agencies actively support the development of national and in some cases
international infrastructure for sharing altis, data and research material in general. The European
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Commission, for example, has largely supported the creafigapositories as well as integpositoy
linkages, through Framework Programmes. Funding agencies in Chile, Mexico, Pard@asrmaly as

well as the Nordic Countries have also supported the development of online networks, archives and
platforms.

In addition to mandatory requirements and creation of the infrastructure for open access to research
outputs, funding agencies may promote rogeience through financial support to cover open access
publishingor the cost associatedvith the release of data and other research material. Funding agencies in
Belgium, Germany, Norway, the Netherlands, Switzerland and the UKitegdom have adopte
mechanisms to cover some of the costs of open access publishing. Elsewhere, governments encourage
universities or research organisations to allocate funding for open access initiatives directly.

In Europe, the European Commission supports open accdsspan data efforts, and it requires
research results financed by the Hori2020 programme to bemadepublicly available after publication
(although it allows researchers to choose how they disclose research results). According to2da€izon
regulatiors, fees related to open access publishing are eligible for reimbursement under the conditions of
the grant agreement. In addition, a subset of projects funded by Ha@20nwill participate in a pilot
open research data initiative that will mandate tleeldsure of researcata set and the associated
metadataBox 4.14).

Finally, funding agencies may play a role in promoting an open access dultarenstance by
requiring open access and open data management plans as well as by specific clggmigjht
agreementsor implementing incentives and reward mechanisms to promote open science efforts, such as
data collection, curation and preservation.

Universities and public research institutes

In a majority of OECD countriesiniversities and puldiresearch institutes have certain degrees of
autonomyregarding,and are responsible for defining and implementBigl strategies. In definp these
strategies they may develop initiatives to promote open science efforts with respect to research results
produced by researchers affiliateith their institutions. Open science policies may vary depending on the
university or the public research institutes: for exampleether to follow a gold or green route or the
duration of an embargo period. Several thEse institutions have been active in developing the
infrastructure to facilitate a transition towards open access practices such as repositories and platforms
enabling researchers to openly disseminate the results of their work. In addition, univansitiigher
education institutions may play a role in training students and researchers to develop the skills necessary to
enable open science practices, from basic skills related to the use of online repositories to the ones needed
to implement data clearg, curation and management.

In many countries, universities or public research organisations have been at the forefioptng
open science mechanisms that have been subsequently translated into national strategies and efforts.
Examples include theniversity of Southamptom the United Kingdom;the National Institutes of Health
in the Uhited StategBox 4.2); the Centre National de la Recherche ScientifiG&RS, National Center
for Scientific Researchand thelnstitut National de Recherche enfdrmatique et en Automatique
(Institute for Research in Computer Science and AutomafidRiA) in France the University of Lieége in
Belgium (Box4.3), the University of Helsinki in Finland, or the University of Costa Rica in Central
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America. The Indir&gGandhi Institute for Development in India has launched the Open Index Initiative to
develop an online bibliographic database for most of the Indian literaturedgociésciences.

Universities or public research organisations may, in addition, underésearch on open science
itself. In Poland for example, the Centre for Open Science is a unit devoted to the developopent of
scienceresearch, tools, services and promatiGreatedin 2010 within the University of Warsawhe
Centre develops softwatools to suppodpenscience and operates the largest Polish research open access
infrastructure. It also acts as the centre of competenapemscience, including its legal aspects. Other
examples include the Opé@&mata Institute in the bitedKingdom(Box 4.13.

LERU, the league of European Research Universities, published a Roadmap for Research Data
(LERU, 2013) providing policy recommendations to key open science actors and providing concrete
examples of open research data initiatives in Europeawetdities including the University College
London, theSwiss Federal Institute of TechnologgTH Zurich), and Dataverse in the Netherlands.
Dataverse Netherlands is an exampla shared research data infrastructuresevenDutch universities:
Utrecht University, Tilburg University, Erasmus University Rotterdam, Maastricht University, University
of Groningen, 3TU Datacentrum and the Netherlands Institute of Ecology.

Box 4.2 The public access and data sharing policies of the US National Institutes of Health (NIH)

The NIH has developed several policies that predate the Office of Science and Technology Policy memorandum
(since as early as 2003), to promote access to publications and data. All researchers funded by the NIH are required to
submit an electronic version of the final peerr evi ewed paper to the Nati on &dntral
repository (see Box 4.5), where it will be made publicly accessible no later than 12 months after the official publication
date. NIH funding may be used to cover open access processing charges and other costs of publishing, and
researchers are free to choose the journal in which to publish, whether it is open access or subscription-based. Since
the policy became mandatory in 2008, the NIH has funded more than half a million peer-reviewed articles, of which
more than 82% have been made available through PubMed Central.

The cost of implementing the NIH public access policy varies between approximately USD 4 million and
USD 4.5 million per year, depending on the number of articles submitted to PubMed Central. This budget corresponds
to a small fraction of the NIH annual budget (approximately USD 30 billion).

The NIH public access policy is implemented in a way that is consistent with the US copyright laws. Publishers or
authors retain copyright when submitting papers to PubMed Central, and the papers are available consistent with
those rights.

The NIH has several policies to promote data sharing. The 2003 NIH Data Sharing Policy expects applicants
requesting USD 500 000 or more of funding in any given year to include a data-sharing plan in the grant application or
to justify why data sharing is not possible. Data-sharing plans should include a description of whether and how data will
be made available, including how to account for protection of privacy, confidentiality, security, intellectual property
rights; a description of the data to be shared, the timeline of sharing, data formats, procedures related to data-sharing
agreements and limitations on the use of data. The policy expects data to be shared no later than the acceptance date
for publication of the main findings from the final data set. In February 2015, NIH announced plans to extend its data
sharing policy to all supported research, regardless of funding level.

Other NIH data-sharing policies are specifically developed to target different types of scientific data, collected
during different projects researching different aspects of medicine, health and biological research. For example, the
Genomic Data Sharing (GDS) Policy (issued in August 2014) is an expansion of the 2007 NIH policy for Genome-Wide
Association Studies (GWAS). The GDS Policy requires researchers to register all studies using human genomic data
in the database of Genotypes and Phenotypes (dbGaP), maintained and operated by the National Library of Medicine.
Data resulting from the study are to be deposited in a designated public repository in a timely manner. In general, data
will be available no later than six months after the initial data submission begins, or at the time of acceptance of the
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first publication, whichever occurs first. The GDS Policy came into effect in January 2015.

Source: http://www.nih.gov/.

Box 4.3 The open access policy of the University of Liege (Belgium)

The University of Liege adopted its mandatory open access policy in May 2007. Researchers have to self-archive
their outputs following the principle of immediate-Deposit & Optional-Accesso (IDOA) in the institutional repository of
the university, ORBI. The deposit in ORBI is mandatory as soon as the article is accepted by a scientific editor.
Assessment of research performance and the evaluation of researchers within this university are exclusively based on
the research outputs that are deposited in ORBI. In addition, internal grant distribution procedures are based on the
statistics from the publication record of ORBI. In order to facilitate the transition period, seminars and classes to teach
and explain the functioning of ORBIi were organised after the policy was adopted. According to the rector of the
university, the development of ORBI offered several advantages to the university and its researchers: acceleration of
dissemination and the visibility of the scientific work; increased visibility for the published papers through main search
engines; and the centralised and perennial conservation of publications for multiple purposes. This model has proved
successfuband it is often referred to as the fALi ge model 0

Source: http://orbi.ulg.ac.be/bitstream/2268/102031/1/Rentier-WashDC-2011.pdf; http://roarmap.eprints.org/56/.

Libraries, repositories and dateentres

Libraries and repositories are key actors and fundamental vehicles to make open science work.
Thanks to ICTs, libraries havaken on a new roleghey are now active in the preservation, curation,
publication and dissemination of digital scientific matistian the form of publications, data and other
researckrelated content. Libraries and repositories constitute the physical infrastructure that allows
scientists to share, use aralisethe outcome of their worland they havelayed aressentiarole in the
creation of the green open access movement. Globally acknowledged online disgiptiifie repositories
are for instance PubMedCentral in the life scienaesiv in physics, mathematics and computer scignces
and Repec in economics (B&:H). Issuegelated to thdwealthyfunctioning of libraries and repositories are
related to the sustainability of investments to create and maintain the infrastructure itself and the
interoperability of different systems.

In several OECD and nemember countrieghere are a number aihgoing effortsto createonline
repositories, databases, archives and digital libraries and platforms containing information on R&D
projects and researchersdé6 CVs. For exampl e, Est
repostories and digital libraries. Finland has launched an infrastructure roadmap to promote open science.
In Greece, the National Documentati@entre (EKT) is the national institution for the aggregation,
documentation and preservation of research and culunme material. China has developed online
platforms for data and publication archiving. Argentina developed the SICYyTAR database with information
on the CVs, publications and affiliations of researchers. The European Commission has also been active in
promoting the development of EU and member country repositories and plattermell as the inter
linking infrastructure (Box.6). In addition to nationdkevel initiatives, several innovation system actors,
notably universities and public researchitnges are active in the creation of digital repositories for-self
archiving purposes.
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As science becomes increasingly dditeven, data centres are important actors to collect, dedn
curate the data (both in the short and Iaagm), as well as to asst and provide expertise to both
institutions and individual researchers. Data cengeserally supported by consortia of institutions or by
public research fundergan be either national or international facilities. They generally host computer
systen and related ICT hardware, such as telecommunications and storage systems. Data centres can be
disciplineoriented or gather and maintain data sets irrespectively of scientific fields. Internatioraily
data centres are found in several countries Eseet.4).

Box 4.4 Data centres: Storing, curating and providing access to data

The British Natural Environment Research Council (NERC) is the leading funding agency of research, training
and innovation in environmental-related science in the United Kingdom. NERC has a network of data centres that store
key information for NERCO0s research. The centres coll
United Kingdom or in other countries. The data centres are responsible for preserving environmental data and making
them available to all users: from researchers in academia to the business sector, governmental institutions and citizens
in general. Data stored in NERC data centres are carefully curated to ensure long-term availability, by using state-of-
the-art data management and preservation techniques. NERC developed a Data Catalogue Service to allow integrated
search in all its data centres. Some of the centres also store different forms of research material, ranging from sample
materials collected through various research activities to material supplied by third parties. Data and these materials
are key resources in research dealing with environmental challenges such as climate change, conservation of
endangered species or the management of water quality. NERC supports seven data centres in different
environmental disciplines:

The British Oceanographic Data Centre

The British Atmospheric Data Centre

The UK Solar System Data Centre (solar and space physics)
The Environmental Information Data Centre (earth and water)
The National Geoscience Data Centre

The Polar Data Centre (polar and cryosphere)

The NERC Earth Observation Data Centre

=A =4 =4 =4 4 -4

In addition, NERC has an agreement with the Archaeology Data Service to manage and share data collected
through NERC-funded research in science-based archaeology.

The UK Data Archive is an international leader in data curation and sharing. It curates the largest collection of
digital data in the social sciences and humanities in the United Kingdom. It was established in 1967 by the Social
Science Research Council, with a long-term commitment of funds. The Archive collects data from surveys,
questionnaires and interviews, with the aim of allowing researchers in one area to exploit already existing data sets
arising from other areas of research. Since 2005, the British National Archives have designated the Data Archive to
curate public records. The UK Data Archive acquires data from academia and public administrations as well as
commercial sectors. It provides continuous access to the data acquired and promotes the creation of data users
communities. The UK Data Archive manages the UK Data Service, a portal for research resources that hosts survey
data collections, databanks, census data and qualitative data in a secure manner. The UK Data Archive is constantly
involved in data management and preservation initiatives, and it provides data curation for third organisations.

The Australian National Data Service (ANDS) aims to create a cohesive national collection of research resources
to make better use of Australiads research outputs a;g
material. ANDS creates partnerships with research teams and data-producing agencies to acquire and store new data
sets. It delivers services such as the interlinking of data sets from different sources and organisations, as well as data-
citing tools to acknowledge the authors of different data sets. ANDS provides guidance and advice on the
management, production and reuse of data, and promotes the creation of communities of practices. ADNS is also
creating the Australia Research Data Commons, a platform for researchers aiming to provide a set of data collections
ready to be shared, a description of the relevant information characterising these collections, and an infrastructure that
enables data sharing and data exploitation.

The Indian Council of Agricultural Research (ICAR), an independent institute of the Department of Agricultural
Research and Education of the Indian Ministry of Agriculture, hosts databases containing agriculture records and the
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related technological interventions. In addition, each of the 99 ICAR Institutes has been mandated to create an open
access institutional repository. ICAR plans to develop a central repository to collect research material and the
associated metadata from al/l | CARG6s institutes. Met ad
purposes, whereas commercial uses require written approval.

Source: www.nerc.ac.uk; www.data-archive.ac.uk/; www.ands.org.au/, www.icar.org.in.

Box 4.5 Examples of repositories: PubMed Central, ArXiv and Repec

PubMed Central

PubMed Central (PMC) is a free archive of biomedical and life sciences journal literature developed by the US
National Library of Medicine (NLM). Established in 2000, PMC has been created to collect and preserve biomedical
literature;i t is the digital counterpart of NLMb&és print jour
principle of PMC. Although providing free access, publishers and individual authors retain the copyright on the material
they submit to PMC, and users must adapt to the terms defined by copyright holders. In addition, although free access
is mandatory, publishers can delay the release of research material after publication (a so-called embargo period) for a
maximum of 12 months. As of 2014, PMC contained more than 3.2 million research articles, and has become a key
repository searched regularly by researchers in academia and industry, educators, students, the general public i and
major search engines, making deposited papers more visible and accessible. It has been estimated that on a typical
weekday, more than 1 million different users download more than 2 million different articles from PMC.

arXiv

arXiv is a highly automated electronic archive for research articles, created in 1991. Originally it was hosted by
the server of the Los Alamos National Laboratory in New Mexico, United States. Today it is maintained and operated
by the Cornell University Library under the guidance of the arXiv Scientific Advisory Board and the arXiv Sustainability
Advisory Group. arXiv was originally conceived as an article pre-print archive in physics; it then expanded to cover
other thematic areas such as mathematics, computer sciences, quantitative biology and statistics. Users can download
papers from arXiv via the web interface, and registered authors may use the web interface to submit articles as well as
update their submission records. arXiv has been a frontrunner in offering alternative methods of disseminating the
results of scientific research and the open access movement.

RePEc (Research Papers in Economics)

RePEc was created in 1997. It is a collaborative effort of volunteers in 82 countries to promote the dissemination
of and free access to research papers in economics and related sciences. RePEc is a decentralised bibliographic
database of working papers, journal articles, books, book chapters and software components. RePEc contains about
1.4 million research items from 1 800 journals and 3 800 working paper series. Approximately 70 000 subscriptions are
registered every week. Publishers themselves index their contents into RePEc, and develop the metadata according to
RePEc guidelines. RePEc also delivers the following list of services: browse and search in RePEc the database;
development of an academic family tree for economic disciplines; detailed download and access statistics (including
co-authorship and network centrality indicators); efforts to prevent plagiarism of RePEc content; and citation analysis.

Source: www.ncbi.nlm.nih.gov/pmc/, http://arxiv.org/help/general, http://repec.org.

Box 4.6 Promoting open access at European level: The case of OpenAIRE

OpenAlIRE is a project funded by the European Commission with the aim of supporting implementation of open
access in Europe. It provides the means and the physical infrastructure to promote the adoption of the open access
policies conceived by the European Research Council and Horizon 2020. OpenAIRE works through an extensive
European Helpdesk System, based on a network of national and regional liaison offices in 27 countries. It also
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provides a repository facility for researchers who do not have access to institutional or discipline-specific repositories.
OpenAIRE received a budget of approximately EUR 4 million from the EC, and its total budget from 2009-11
corresponded to about EUR 5 million.

A second phase of the project, OpenAIREplus, is being currently developed to extend and facilitate open access
by providing a cross-link from publications to data and funding schemes. OpenAIREplus brings together 41 European
and pan-European partners, including 3 cross-disciplinary communities. OpenAIREplus will expand the current
publication repository networks to include data providers, with the goal of interlinking associated scientific data.
OpenAIREplus receives a total budget of approximately EUR 5 million, of which around EUR 4 million comes from the
EC, covering a period of 30 months (since December 2011).

OpenAIRE also has the goal of leveraging its international connections to contribute to the definition of common
standards and interoperable systems on a global level. So far, OpenAIRE covered more than 8 million publications,
and 600 data sets from more than 400 repositories and open access journals.

Source : https://www.openaire.eu/

Supranational entities

Several international organisations are directly involved in the promotion of open science. They often
develop guidelines and principles related to open access and open datpardrhete international eo
ordination of efforts to support more effective sharing of information and research outputsn&igal
entities have a role to play in order to ensure interoperability of systems and standards, especially across
repositories.Given the large amount of public support that hard infrastructure is receiving in OECD
countries and beyond, it is important to discilese mechanisntirough international platforms to make
sure that different repositories are interoperable to maxithiie usageé as well asco-ordinaing, when
possible, investments aiming to develop similar types of infrastructure or having similar goals. By
promoting international cordination, supranational entities mayelp increase the efficiency of open
scienceefforts internationally, thus contributing to make them sustainable in the longBex4.7).

In addition, supranational entities are often committed to understamdhow open science can
promote capacity building and science and research advancement in developing countiiles sé€séen
Global Open Science for more details on igevernmental organisatisrand the role they play in
shaping the policy agenda oember countrie¥

Box 4.7 International research organisations involved in open science

International research organisations actively involved in open science (access and/or data) efforts include:

 CERN (the European Organization for Nuclear Research, web.cern.ch) is an international research
|l aboratory containing the worldds | argest and m
particles. CERN was founded in 1954 and is located across the Franco-Swiss border. It was one of
Eur op e 6 ser-cbuntry goint véntures and it has now 21 member states. CERN actively support open
access efforts. In particular, since 1 January 2014 CERN has been hosting the Sponsoring Consortium for
Open Access Publishing in Particle Physics (SCOAP see Box 2.1). SCOAP? is supported by partners in
37 countrles and works to make available free of cost scientific articles in the field of high-energy physics.
SCOAP involves the collaboration of over 1 000 libraries, library consortia and research organisations.
SCOAP? benefits from the support of fundlng agencies, and has been established in co-operation with the
publishing industry. As a result of SCOAP?, articles are open access, the copyright stays with the author(s),
and licensing agreements allow text and data mining.

The Global Research Council (GRC) i The Global Research Council is an organisation composed of the
heads of science and engineering funding agencies around the world. The GRC aims to promote the
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sharing of data and best practices for collaboration among funding agencies globally. The GRC has
developed an Action Plan towards Open Access to Publications (GRC, 2013) to promote the diffusion and
sharing of research results. The action plan highlights the importance of raising awareness vis-a-vis open
access in the research community; promoting and supporting open access through funding streams and by
working together with publishers; and exploring new ways to assess the quality and impact of research.

 ICSu, the International Council for Science, is a non-governmental organisation gathering members of
national scientific bodies and international scientific unions world-wide, representing 140 countries. ICSU
was founded in 1931 to promote international ScCi
science co-operation for the benefit of society. ICSU identifies and addresses major issues of importance to
science and society; facilitates interaction among scientists across all disciplines and countries; and
provides independent advice to stimulate dialogue among the scientific community and governments, the
civil society and the private sector. The ICSU 2012-17 strategic plan has identified the following priorities:
i) international research collaboration; ii) science foréjolicy; iii) the universality of science. ICSU has recently
published its statement on Open Access Principles.4

9 CODATA, the Committee on Data for Science and Technology, is an interdisciplinary Scientific Committee
of ICSU. CODATA works to improve the quality, reliability, management and accessibility of science and
technology data. CODATA promotes awareness and cross-border co-operation of scientists. It was
established in 1966 by ICSU to promote globally the compilation, evaluation and dissemination of reliable
numerical scientific data. CODATA is legally independent from ICSU; it includes 23 members across
different continents. Country membership often takes place through national research councils. CODATA
activities include both technical discussion on standards and interoperability, and policy-level discussion on
data issues. CODATA works on different aspects of data, from research data to social science data,
government data, PSI, big data, etc. CODATA is concerned with all types of data resulting from
experimental measurements, observations and calculations in every field of science and technology,
including the physical sciences, biology, geology, astronomy, engineering, environmental science, ecology
and others. Particular emphasis is given to data management problems common to different disciplines and
to data used outside the field in which they were generated.

 The Research Data Alliance has the goal of promoting data sharing to accelerate data-driven innovation
discovery, use and reuse of data, standards harmonisations, and discoverability. RDA is organised into
working groups and interest groups around different themes, where experts from different countries and
belonging to different communities (academia, the business sector, governmental agencies) meet and
discuss. RDA was created in 2013 by a core group of organisations: the European Commission, the
US National Science Foundation and National Institute of Standards and Technology, and the Australian
Government 6s Department of I nnovation. ;ltoday RDA counta
around 1 600 individual members from more than 70 countries.

 The EMBL-EBI. The European Bioinformatics Institute (EBI) is part of the European Molecular Biology
Laboratory (EMBL), a non-profit organisation and basic research institute funded by 20 member states in
Europe and Israel and one associate member, Australia. EBI is a major European laboratory for the life
sciences, and it provides freely available data from life science experiments in the field of molecular biology.
EBI mai ntains the worl dds most (¢ablenup-toedieemolecular databases.|
EBI services allow scientists to share data, perform complex queries and analyse the results. Database
users can generally work locally by downloading EBI data and software and use EBI web services to access
different resources. EBI serves millions of researchers world-wide active in multiple fields of life sciences,
from clinical biology to agri-food research. EBI also offers training programmes to researchers in academia
and the business sector to maximise the benefits of the data available in the life sciences. Some 20% of EBI
users are engaged in industrial R&D, and EBI has developed an Industry Programme to collaborate
specifically with firms active in bio-informatics. EBI addresses the specific needs of industry in other ways:
from public-private partnerships to develop better and safer medicines for patients (the Innovative Medicines
Initiative) to the provision of data infrastructure and services to SMEs, enabling bio-informatics spin-offs
from EMBL, and facilitating key pre-competitive research projects with industrial partners. EBI is located on
the Wellcome Trust Genome Campus in the United Kingdom.

Source: http://home.web.cern.ch/;  http://www.globalresearchcouncil.org/;  http://www.icsu.org/;  http://www.codata.org/;

46 http://www.icsu.org/generassembly/news/ICSU%20Report%200n%200pen%20Access.pdf
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https://rd-alliance.org/; http://www.ebi.ac.uk/.

Private nonprofit

In addition to public science and innovation actors, privatepnofit organisations and foundations

may play a significant role in developing, raigiawarenesef and encouraging an open science culture.

They cannot only fund open access research and introduce requiemegtant agreements, but also
develop and facilitate the creation of networks of stakeholders wadd. Examples of this kindf
organisation are for example the Wellcome Trust or the Open Knowledge Foundatiomore recently
the Bill and Melinda Gates Foundati{ox 4.8).

Box 4.8 Non-profit for open science: The examples of the Wellcome Trust, the Open Knowledge Foundation
and the Bills and Melinda Gates Foundation

The Wellcome Trust is an independent charitable foundation supporting research related to health improvements
in humans and animals. The Wellcome Trust support includes public engagement, education and research to improve
health. The Wellcome Trust has been active in promoting open access and open data, by supporting unrestricted
access to the published output of the research it funds, wherever possible. It requires electronic copies of any research
paper supported in whole or in part by the Wellcome Trust to be made publicly available within six month after journal
publication, and provides grant holders with additional funding to cover open access charges. In addition, the
Wellcome Trust encourages the open release of research data by requiring data management plans to be included in
grant applications; by expecting users of research data to acknowledge the sources of their data; by recognising the
contributions of researchers who generate, preserve and share research data sets; and by developing best practices
for data sharing in different fields, recognising that different data types raise different issues and challenges. The
Wellcome Trust is based in the United Kingdom.

The Open Knowledge Foundation (OKF) is a global network of people promoting knowledge sharing, and access
to information and data. To achieve this goal, OKF promotes awareness and a changing culture among policy makers,
business organisations and civil society. OKF is committed to developing and using tools (technical, legal and
educational) to make knowledge sharing easier. The OKF co-ordinates and supports international networks of
individuals sharing its mission; conducts campaigns for the open release of key data and information; and monitors the
level of openness world-wide. The OKF in addition offers training and consultancy services to different kinds of
stakeholders, so they can better understand how to release and use open data as well as to develop the right set of
skills necessary to maximise the benefits and possibilities offered by open access to data and information. The OKF is
located in Cambridge, United Kingdom.

The Bill and Melinda Gates Foundation has recently adopted an open access policy to enable unrestricted
access and reuse of all peer-reviewed published research it funds, including any underlying data sets. This open
access policy became effective at the beginning of 2015. Between 2015 and 2017, a 12 month embargo period will be
applied; however, from 2017 no embargo period will be allowed. The Foundation will pay open access fees if required
and recommends publishing content via Creative Commons or equivalent licences that allow to copy and redistribute
material for commercial purposes. The Bill and Melinda Gates Foundation headquarters are located in Seattle, United
States.

Source: www.wellcome.ac.uk; https://okfn.org/about/, www.gatesfoundation.org

Private scientific publishers

The business community is involved in open science mainly in two ways. Business organisations may

be the actors providing services and infrastructure for open science, as in the pasat®fscientific

publishersoffering open access publishing (for exdenvia the gold route or publishing in hybrid journals)

and relatedkey services such as the maintenance of digital repositorieslaadses or other scientific
material. The role of private scientific publishers is evolving: many publishers are gffagw services
related to data storage, archiving and shatongromote operscience(Ware and Mabe2012) Many
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scientific publishers support open science as indicated by s$igging of the 2007 STM Brussels
Declaratiori*’ In recent years a number of staps offering open sciengelated innovative services, such
asthestorage of research data or research papehsving, haveappeared (see Bak9).

Box 4.9 Start-ups for open science: The case of Figshare

Figshare is an online digital repository of research data, including figures, images and videos. Figshare was
launched in 2011 by a PhD student in London. Figshare users can make their research outputs available to other
researchers or user s in a fdcitabl e, shar abl e a ndghareddats,
search for data sets and get credit for the data sets they uploaded on the website (through data set citations). Figshare
allows users to upload any file format.

A

Figshare has recently established partnerships with other open science business actors, such as the open
access publishing company PL0S, the Nature Publishing Group, Taylor and Francis and F1000, to allow authors to
directly upload data sets linked to papers online, as well as with ORCID (see Box 3.4), a service to allow data set
citations. In addition, Figshare tracks the number of downloads of research materials, and it is often used as a source
of alternative metrics. All files uploaded on Figshare are released under a Creative Commons licence (see Boxes 2.3
and 2.4).

Figshare stores more than 1.5 million files, and from its original location in the United Kingdom it today has
employees located in the United States and Romania. Users can sign in and upload or download content on Figshare
for free. The company, however, charges for premium services (such as larger private online storage space or private
collaborative spaces) to individual researchers and for services offered to publishers. In addition, it recently launched
Figshare for Institutions, a service explicitly designed for research institutions around the globe.

Source: www.figshare.com.

Along with major traditional scientific publishersuch as Springer, Elsevier or the Nature Publishing
Group a number ofmore recenbpen access scientific journals have begun to emerge in the 2000s. Well
known examples includBLoS (Public Library of Scienceand BioMedCentral. This new generation of
scientific publishers offers open access publishing and requires the authors of publications to pay the costs
associatedavith the APCs theseinclude for examplethe editing of the article or the costs assodiatith
organisng the peerreview process. In addition to open access publishing services, these journals often
del i ver addi t i on alwhi¢hooptebnte ts makgtinesa@entificanformatmorel@andscape
more open. Theyave opened blogs wh discussion around scientific themes or specific artidheesy
compute alternative metrics for research pgpansl they exploit the possibilities offered by the open
source software to launch open source publishing platforms and to enable developEtetapplications
for smart phones or tablets. They generally develop tools and offer assistance to allow text and data mining
of the articles they publisiA business model that has recently emerged in the publishing industry is the
so-called Freemiunmodel: basic services are offered for free, but the company charges for accessing a
number of more sophisticated serviées

47 The 2007 STM BrusseBeclaration is available at: http://www.s@mssoc.org/brussetieclaration/.

“®As defined in OECD (2015a): fiThe term 6freemi unfieemum a por
revenue model is one of the most dominant revenue models hath ecosystem, which seems to be particularly attractive to
startups. In thefreemiumrevenue model, products are provided free of charge, but money is charged for additional, often
proprietary, features of the product (ipgemiumn). The freemium reveue model is often combined with the advertisoaged
revenue model when products are provided for free to consumers, and with the subdzagstbrrevenue model for the
premium. 0
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The business community

The business community however is also involved in open sciesqgaivate firms may be the

beneficiariesof open access publications and datde used to develop new products and services and

promote innovation more genera(ECD, 2015). Example exists in the field of healtblated research
(Box 4.11).In addition to entirely privatg funded initiatives, there is potential for the development of
joint publicprivate partnership for the delivery of open sciencelated services. The US OSTP

memorandum explicitly encourages collaboration with the private sector, for example through public

private partneships, to promote open science and open data. Examples of-jiNdite partnerships
involved in open science have been recently developed in Finland}(Bgx

Box 4.10 Public-private partnerships for open science: The Finnish SHOK, DIGILE

The Strategic Centres for Science, Technology and Innovation (SHOK in Finnish) established in Finland are new
public-private partnerships aiming to speed up innovation processes, by the renewal of clusters and the development
of radical innovations. SHOK centres develop and apply new methods for co-operation, co-creation and interaction.

One of Finlandds Strategic Centres for Science, Te
DIGILE. DIGILE s mission is to create digital business ecosystemstoenabl e new gl obal gr owt
owners and partners. DIGILE aims not only to bring together R&D communities, but also to make sure that the results
of scientific processes are understood, applied and adopted by companies. There are over 30 partners, including
companies, research institutes and universities. DI GI LEd6s strategy for 2015 focus
reusing as well as innovative data-intensive business models and services.

Source: www.digile.fi, Finland country note and Myllymaki, P. (2013), fData to Intelligence (D2l) research programme on
intelligent dataZiriven servicesoPresentation, www.digile.fi.

Box 4.11 Big data and health-related research

As in other research fields, the advent of ICTs, the rise of Web 2.0, the proliferation of electronic health records,
smart devices and machine-to-machine communication are opening up new opportunities for advancing health-related
research. Recent examples have been genetic testing models that often require the manipulation and the analytics of
large amounts of data in short amounts of time or the early detection of chronic disease. In some cases data-intensive
health research is managed by international consortia i as in the case of the International Cancer Genome
Consortium, a multidisciplinary collaborative effort aiming to detect somatic mutations in over 24 000 tumour genomes.

Web- and mobile-based social media applications are increasingly emerging as new channels for the collection
and dissemination of health and lifestyle records. Online platforms can easily reach large numbers of people and share
information on therapies and disease progression. They can also collect large amounts of data on patients in different
countries and with different characteristics. For example, the social network PatientsLikeMe launched global data
collection processes to get information from individuals suffering from specific diseases and the usage of certain drugs.
Analysi s of Twitter strings of text may provide evidenc
provide information on health-related behaviours.

Source: OECD, 2015a, 2014a.
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Open science and citizen involvement

The participation of antaurs in scientific processes, the interaction with professional scieististst
a new conceptit began in the I8centuryand generally relatetb data collection or observation, in
particular in disciplines like ornithology or astronomy. However, the improveimenbmmunication
capabilities, the emergence of mobile devices, the increase of storage capacity of the information collected,
the possibity of transmission not onlgf text butalso ofimages and soundand(certainly) the existence
of greater public awareness has led to the emergencecafledcitizenscience

Citizen science as a specific term to identify these initiatives, wasothiced in the mid990s by
Rick Bonney in the Wited Statesand Alanirwin in the UnitedKingdom This is a fuzzy and complex term
whose definition covera great varigt of activities, somgertaining more teducation, other® scientific
practise andsome that mix botfi as education, learning, teaching and practising in science are always
very closely connected. In order to clarify its scope, some general definitions for citizen science have been
elaboratedCitizen science could be understoodipmjects in which volunteers partner with scientists to
answer reawor | d questi onso, as it is stated in Citi:
Universityés Laboratory of Ornithology in Ithaca, New York.

In an attempt to structure the varietyaaftivities carried out, different aspects of citizen engagement
have been identified. A first aspect is related to the degree of public participation, with respect to the kind
of role the nomrofessional is playing. A second aspect is related to theofal@izens in the decision
making process of selecting the research streams that will be publicly financed.,, Eitizélg science has
specific organisational characteristics related to the development of networks of both professional and non
professimal personnel, through dedicated events as well as the need of technical support from the
scientific to norscientific communities (Holochegrtl and Kieslinger, 2013). Depending on the project,
the involvement of citizens vigs they may contribute tthe projects by collecting samples or recoats
be more actively involved in the analysis and dissemination of results (Bowser and Shanley, 2013).

It has been argued thaitizen scienceis a meas for reachingseveral differenbbjectives(Riesch
Potte and Davies 2013) For example, it allows the development of a more democratic environment in
science by engaging professionals and amateurs in research and scientific efforts. The participation of civil
society in these activities shows the level of ootment that has been reached. There is a clear
willingness to be directly involved in the scientific process, not only as observers or data collectors, but
also as practitioners, plannemnd evaluators.Societyd garticipation in the process could evesad
decision makers to opt for research priorities based in amateur scientist conclusions or revoke decision
previously taken, as in the casetbé London District of Deptford, where the UK Environment Agency
revoked a scrapyafsl licence after evidenceesultingfromci t i zensd <col |l ection of
showed that the operation violated noise limits (G204 3).

In addition, the involvement of citizens in scientific projects tends to have educational value, both
implicit and explicit. While in lhe majority of projects the informal learning aspect of adult citizens is
addressed, schools are increasingly considered an important target for the introduction and promotion of
citizen science Teachers play a relevant role in facilitating the deployrakakperiments and transmitting
the sociescientific values of their contributions to the young audience. The involvement of citizens in
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scientific efforts, in addition, may have positive implicaam the development of a scientific awareness
culture.

Several activities promethe engagement of citizens in science. One of the first exauigies back
to 1900: the Audubon Christman Bird Count gathers teams of volunteers every holiday season to survey
local bird populations and contribute to moniigr the conservation of bird species. The Audubon
Christman Bird Count provides more than 3@@rs of data and supported over 26@ntific publications
in the field.

The projectiAmateurs as Expexswas a thregrear study of volunteer naturalists, biodisigy
scientists and policy makers involved in the UK Biodiversity Action Plan process. The project began in
October 2002and lasted three years. The aim was to enrol new actors into the formal UK biodiversity
policy process andhave themgain experiencen carrying out social experiments and analysing and
assessing their progress, benefits and/or problems. Through ethnographic research methods, the study tried
to clarify the social and knowledge dynamics, wlilso fostering patterns of interaction between social
and natural scientists and policy actors. The project was a-diszsglinary research study, involving
sociologists, anthropologistérdm Lancaster University) and natural scientisterfi the Natural History
Museum, London). It focused its objectives effective biodiversity protection policies, in thenitéd
Kingdomand beyond®

AThe Open Air Laborat or i es thdtf@a® besen)runninmshe ehitepg or t f o
Kingdom since 2007 funded by a National Lottery Grant. It was set up with the aim of enhancing
environmental knowledge and involving members of the public in the production of science. OPAL is an
initiative that, under the direction of mostly univerdigsed scientific teamdpenefits from the
participation of volunteers gathering data in areas such as biodiversity and air, water and soil pollution.
Over 200000people have participated so far, including ové&0@schools and D00voluntary groups.

Benefits include a substtial, growing database on biodiversity and habitat condition (Davies 204l).

Another successful example of citizen engagement in science and research is the Zoouniverse
Platform® It hosts 3Gseparate citizen science projedsaling with astronomy,astrophysics, climate,
history, ornithology, marine life and othareas Participants contribute by performing data classification
and analysis of different data in diverse formats. They not only provide the analyalsdpadrticipate in
discussion faums that allow sharing of ideas and communication among participants. Today there are
more than one million participants in thkatform (Tinati et al.2014).

Other examples of crowdsourcing of technical skills to solve scientific problems are, forlextap
emergence of online platforms where the solution of unsolved scientific problems is reduostéte
public. Examples of this kind of website include Kagglev{v.kaggle.conp a webbased platform for
predictive modelling and analyticsvhere private companies and research teams publish unsolved
problems related to specifttata set (also published on the platformand data scientists from all over the
world compete to find the best solutions andlibstperforming algorithms. The crowdsourcing approach

49 www.lancaster.ac.uk/fss/projects/ieppp/amateurs/

50 \www.zooniverse.org/
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relies on the fact that there are countless strategies toapteblem, each with a different computational
efficiency. The best strategy wins and receives the monetary amount advertised by thaHamesearch
team posting the problem online. It is estimated that Kaggle connects arouf@2Qa scientists
worldwide, and has partnered with organisasdncluding NASA and Deloitte.

Anot her organisation t hat i$lsnoCemtigeeadplattorm withrmored s o u |
than 300000registered users who may gain a reward of betvi#®sb 5 000 andUSD 1 million if their
solutionswork. Other examples are found in the public sector. The US Office of the National Camrdinat
for Health Iformation Technology (ONC) has launched the Investing in Innovation initiafiie.
initiative rewards solved challenges with prizes and aims to promote innovation in the developer
community, especially by reaching IT developers active inheaithrelated fields whocanbring skilled
expertise traditionally applied in other sectors to health research. Thankee tonitiative several
applications have been developat;luding somethat allow patients to access and share health records
(OECD, 20148). TheNASA Space Apps Challenge offers rewafoischallengesolvedwith public data
Each challenge is written by a government or private partner that possesses the data but lacks the
capabilities or the personnel to solve the challenge. So far more @@0p8ople have participated in the
Space Apps Challenge, participating in almost g@ects.

Several initiatives have recentlgeen developed in Spain. At sulational level, the project
fiatr apaelisa pilot@rojecoofadtizen science to study where and how the tiger mosquito, an
invasive species from Southeast Asia that has recently settled in CathlomiayestSpain, is dispersed.
Other examples of Spanish initiatives include the MEEDLYRISK Project® This projectorings together
countries of the Mediterranean basin with the ainassessg the socieeconomic impacts of jellyfish
blooms and to implement mitigation measures. The MEDLYRISK Consortiumcomprisesfour
members Italy, Malta, $ain and Tunisia. The project involves the participation of citizen scieirtists
Jellyfish Photography Competitipand contributes in different ways to educating children with games and
other teaching activities.

GripeNet.e¥ is a tool designed by rearchers at the Institute of Biocomputing and Physics of
Complex Systems (BIFI) of the University of Zaragoza inoodination with the European research
consortium EPIWORK, whose primary objective is to monitor the incidence of influenza in Spain through
the collaborationof anonymous volunteers via the Internet. The project has a dual purpose. First, the data
collected will allow researchers toetter understand the mechanisrtsat spread infectious diseases
second, the project will be an outreach tamlbring scienceo citizens andnvolve them directly in
scientific study through the information provided.

Governance of open sciencdRecentpolicy trends

OECD and nommember countries are increasingly developiegal and policy frameworks,
guidelines ad initiatives to encourage greater openness in sciéheg.are also promoting incentives and

51 http://atrapaeltigre.com/web/participeu/atigatrapp/

52 http:/jellyrisk.eules/

53 www.gripenet.es/
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funding mechanismaMost of the countriesespondingto the STI Outlook 2014 policy questionnaire
highlighted recent changes in their policy frameveddd openscience QECD, 2014b,Country Notek A
detailed description of these initiatives is found in@ueintry Notes

It has to be noted however that open access policiepdlieies to promote access to scientific
articles) are more mature than open researchmditzies. This is due to the fact that data sets are not as
easy to define as a finsdid research article. In addition, in order toreesa, data need to be clean and
linked to metadata. The release of data may also raise privacy and security coacgetisag ownership
and associated intellectual property issU@sCD, 2015%; Wilbanks and MacmillanforthcomingLane et
al.,, 2014).

According to a recent survey prepared for the European Commission (Skletrog 2013) funding
bodies have fewer opeatata policies than open access policiesghef48 funders of open access policies
listed on ROARMAP (a registry for open access policies) in Europe and Brazil, Canada and the
United States, 23% explicitly excluded the release of data as a requireme3%ndid not mention data
in the policy description. However, 29% of policies mandated the open share of research data and 10%
encouraged data sharing without mandating it. Research institutions (such as universities or public research
centreg behaven a similar fashion, with 42% indicatintpey have an open access policy but only 11%
reporting to have an open data policy.isTresult may also be related to the fact that few institutional
repositories are dedicated exclusively to research data, altitbegbpen research data infrastructure
appears to be more developed than the related policy framework (36% of the respondents stated that their
organisation developed repositories for open research data whereas 11% indicated that open research data
policies are in place).

Open science governance and efforts may benefit from-stakeholder and networkednsultative
approaches, including all relevant actors: governments, academic and research instititibeeciety
and the business sectéolicy measures to promote open science (as emerges from the sections below)
may be developed and adopted by a diverse set of actors both at national-aatiosah level as well as
at the institution level, suchsin the case of universities or public resedardititutes. Policy measures may
include different actions and initiatives, such raandatory rules, incentive mechanisarsenablers
Measures belonging to the three types of actions may be implemented together to promote open access by
means of integrattand multifaceted approaches. Recent policy trends, however, have revealed that the
majority of initiatives involve mandatory rules and requiremeamsl the development of infrastructure to
enable open science. Fewer initiatives related to the defimtioonmonetary incentive mechanisms have
been designedso far commonly incentive mechanisms are in the form of funding to cover open access
publishing costs, whereas the definition of new rewarding criteria for researchers involved in open access
and @en data activities are less common, although they are currently under discussion in a number of
countries.


https://www.innovationpolicyplatform.org/content/open-science-country-notes
https://www.innovationpolicyplatform.org/content/open-science-country-notes

The sticks® mandatory rules and requirements

In a number of OECD countries, major funding agencies have mandated public access to the results of
the research they fund. In most countries, the requirement is limited to mandate gratis public or open
access to publicly funded research results lameke researchers free to choose the way they prefer to
disclose research papédrghat is whether to follow a gold route (via open access journals) or te self
archive the paper by means of online repositories (the green route). Exceptionspenthecess policies
in the United Kingdomand the Netherlands. In thenlted Kingdom following the recommendations of
the Finch report, the gold route has been preferred to the green one as a way to more effectively mandate
and obtain open access to research results. In the Netherlands, the national strategy for open access has a
preference for goldpen access publishing, although it accepts green.

In some countries and in some institutions, researchers are required to make research publications
availableat the date of acceptance of the manuscript, as in the case of the University of Liede3)Box
other cases, as the case of the public access policy of the NIH (Blo® or of the European Commission
Horizon2020 programmeembargo periods are allowed. The duration of embargo periods may vary, but
typically it does not exceed IRonths frompublication. In some cases, articles are explicitly required to
be in a machineeadable format, as in the case of the EU Hor@20 policy (Box4.14).

The requirement for the open disclosure of data sets has been implemented less frequently by
countries and the level of policy implementation in this respect is at a less mature stage, as withessed by
the pilot project on Open Data in EU programmes (Bd<4). When mandatory policies with respect to
data release are adopted, often the requirements irttleidkevelopment of data management plans (taking
into account issues such as data curation, maintenance, preservation) and the development of metadata.

Requirements may be more or less specific. They may be related to the specific open access route to
use, the type of legal copyright licem to use, the type of repositories to use (institutional or discipline
specific). Other requirements may be related to the release of data in specific formats to be interoperable or
the development of metadata. Mandgtounles with respect to both publications and data often allow
exceptions for reasons such as confidentiality, privawg security. In addition, mandatory rules are
designed in accordance with national ethical principles and copyright frameworks.

Examples of national initiatives introducing mandatory requirements have been developed in several
OECD and nofmember countries. In Belgium, the WalloiBaussels Federation regional funding agency
regulation requires researchers to archive research outputsstitutional repositories. The Spanish
National Plan for Scientific and Technological Research and Innovation requires the use of thematic or
institutional repositories, no later than mdnths after publication. The US Officef Science and
Technology Polty (OSTP) memorandum mandsatide development of plans to increase public access to
publications and digital data resulting from funded reseantiich include longerm preservation issues.

The UK Research Council developed guidelines stating that puliliced research must be available,
preferably by means of gold open access, but green open acapseceptabl®ption. The UK Research

54 The categorisation of open science instruments into sticks, carrots and enablers emerged during a workshop organised at the
OEQD in December 2013, after the presentation of Salvafiele (CERN).
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Council guidelines also include specification of which copyright teeto use in the case of gold open
access.

In Finland, the Open Science and Research Initiative (ATT) developed by the Ministry of Education
and Culture is considering adoption of mandatory rules to promote open science. In addition, the Academy
of Finland currently recommends open access publishirgnever possible. The Swiss National Science
Foundation requires grantees to make articles or books available in dissydiciic or institutional
repositories. Both Finnish and Swiss funding agencies accept eitheogigad open access publishing

The Japan Science and Technology Agency recommends open access publishing of the research it
funds, via institutional repositories (green open access). The Japanese Ministry of Ed@udtioa,
Sports, Science and Technology (MEXT) mandated open sapeddishing of PhD thes, by ministerial
decree.

The carrots:Funding and incentive mechanisms

Open science can be supported by defining the right incentive mechanisms to promote open
behaviours in science and research. Incentive mechanisms may tdfgeintdiaspects of research
processes, including for example financial support to open science efforts, acknowledgment and reward of
researchers undertaking open science actmnihie use of new and broader evaluation metrics that take
into account operscience and its impact. So far in both OECD and-member countrigsfinancial
support for open science efforts has biegplemented more oftethan other types of incentives.

Acknowledgment of open scienoglated activities in the evaluation k#searchers, for example for
grant allocations or career advancement procedunag be a powerful way to promote open science
efforts. In most countries the existing framework does not promote sharing efforts, especially with respect
to resultsdata set or other research material at the-puelishing stage. Science is a competitive process
and researchers may fear unethical behavio simply may not properly take advantage of open science
opportunities if not properly acknowledged and officially redegd. Surveys related to researclers
attitudes and behauics may help in understanding how to design incentive mechanisms more effectively
(See Boxd.12). In Chile for example, the national open access policy has been monitored by an evaluation
commitiee of international experts that took into account, among other variables, the perception of higher
education students, academics, researchers and editors around the policy.

The few incentives currently existing with respect to sharing data are even mareupced. The
perceived academic impact of an individual or an institution has great influence on the distribution of
research funding (i.euccess or failure of research grant proposélglso affects advancement of the
i ndi vi dual 0s ndaticeastdtesmfithe institatiore Eherefaie, measures of academic impact used
by research funding agencies are strongly shapi:Hi
discouraging certain behaviours.

Currently, measures of academic impact foonspublications in academic journals, while sharing
(publishing) data iggenerallynot taken into account. Researchers are rewarded for publishing results
obtained from analysis of data sets, rather than for publishing the data sets themselves. Theatmay
situationsin which researchers are willing to protect their data sets rather than publish them. On the other
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hand, some higprofile journals (such adatureandSciencg are requiring availability of all data sets that
are necessary to understaassess, replicate and build upon the published research.results

Furthermore data gathering, cleaning, validation and curation are -tmnsuming tasks and
researchers often want to fully exploit the opportunities arising from the data they collemramdte in
order to maxinge the results they can derive from a single set of data. If no acknowledgment of these
activities is in placethenthere is little incentive for researchers to share data make it widely available
to the research communiby developing metadata and other necessary informatiordise In addition
to recognsing these tasks in career advancement procedures or grant allocations, it has been proposed by
the research community to develop data citation tools to credit therauf data set and metadata
(Box 3.4).

Box 4.12 What do scientific authors think of open science?
The OECD NESTI survey on the behaviour of scientists

In order to help address some major evidence gaps, the OECD Working Party of National Experts on Science
and Technology Indicators (NESTI) is currently in the process of experimenting with a new survey instrument targeting
scientific authors worldwide publishing in scholarly journals about their experiences, to capture information that cannot
be gauged from simple bibliometric analysis. Other related studies with a more narrow geographical scope include the
EU-funded studies of Open Access Publishing (SOAP) and Permanent Access to the Records of Science in Europe
(PARSE.Insight), a survey on Norwegian researchers carried out by DAMVAD (see below) on attitudes to sharing and
archiving of publicly funded research data, and a survey on open access by the publishers Taylor & Francis (see
below).

The approach adopted in the OECD pilot builds on its independence as an organisation and global perspective.
The survey seeks to collect information on the inputs and outputs of the scientific process, addressing a number of
specific questions:

9 The role of peer-reviewed publications as a source of knowledge, and the effect of restricted access to
documents and other research materials experienced.

The funding of the research work and the types of conditions for use of its research outputs.

The dissemination strategies adopted by authors and their teams and the access status to documents and
other outputs such as data. There is an evidence gap concerning the actual modes of dissemination applied
to documents within each type of OA model (e.g. who is paying under gold OA, the embargo length for
green OA).

I  The perceived added value of the peer review and editorial process, and preferences regarding the trade-off
between access, impacts (in its multiple forms) and costs.

The questions in the pilot survey aim to provide reliable statistical evidence that can be used to promote a better
informed debate as well as an input in the policy appraisal of different options concerning access. More information on
this Aproof of concept 0 p ithe dedica®dEwelipage wwwoecy.ord/sti/surey-afisdieatilick
authors.htm. Further questions on this survey can be addressed to surveyonscience@oecd.org.

%5 See for exampldlature www.nature.com/authors/policies/availability.htrot Science

92


http://project-soap.eu/
http://www.parse-insight.eu/
http://www.forskningsradet.no/en/Newsarticle/Norwegian_researchers_willing_to_share_research_data/1253996461347/p1177315753918
http://www.tandf.co.uk/journals/explore/open-access-survey-june2014.pdf
http://www.oecd.org/sti/survey-of-scientific-authors.htm
http://www.oecd.org/sti/survey-of-scientific-authors.htm
mailto:surveyonscience@oecd.org
http://www.nature.com/authors/policies/availability.html

Evidence from the Taylor and Francis Open Access Survey

According to a recent survey conducted by Taylor and Francis (Taylor and Francis, Open Access Survey 2014),
scientific authors tend to acknowledge some of the advantages offered by open access publishing, such as a wider
circulation and higher visibility of articles. They also state that the articles they download from repositories are
generally useful for the research they conduct. However, contrary to the evidence, the authors do not tend to believe
that open access drives innovation in research or that open access publications are cited more heavily than traditional
ones. Researchers also appear to be against reuse of their work for commercial gain, without prior knowledge of
permission; whereas they are in favour of the re-utilisation of their results for non-commercial ends. They also have a
preference for their work not to be adapted by others. More than half of the researchers who patrticipated in the survey
do not use repositories to make their papers available to others. When they do, the repositories mostly used are either
institutional repositories or their personal or university webpages. The main driver to make research articles available
in repositories is personal willingness or the responsibility of making research results available to others. Requirements
from funders seem to be a less important factor. The majority of researchers think that citations will still be the main
metric to evaluate research output in the future, and do not attribute great importance to alternative or usage metrics
(downloads).

Figure 4.1 The usage of repositories to disseminate research articles
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Source: Taylor and Francis (2014), Open Access Survey 2014, June, webpage www.oecd.org/sti/survey-of-scientific-authors.htm.

Main findings of the DAMVAD Norway report to the Research Council of Norway

A 2014 survey commissioned by the Research Council of Norway on the attitude of researchers towards open
research data covered a total of 1 474 researchers affiliated with many Norwegian research organisations. The survey
obtained a response rate of 30.6%. It found that Norwegian researchers frequently use and share research data: 64%
of the respondents had used research data from other researchers in the past three years. Most of the respondents
obtained the data from other researchers in the same institution. Around 80% of the respondents agreed that open
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access to data improves the research process, 77% agreed that open research data facilitate education, and 74%
agreed that they promote collaborative research. However, survey respondents recognised the following barriers vis-a-
vis data sharing: i) the preparation of the data set for the release is time-consuming, ii) the technical infrastructure is
inadequate, iii) open research data may reduce the options of producing further publications in the future. No
significant difference across research domains or years of professional experience was found.

Source: Taylor and Francis (2014), fOpen Access Survey 20149 June, webpage www.oecd.org/sti/survey-of-scientific-
authors.htm; DAMVAD (2014), iSharing and archiving of publicly funded research datag Report to the Research Council of Norway.

Examples ofinitiatives developed to create the incentives for open science efforts include the
following. The open science national initiative in Finland (ATT) will encourage the reference to data and
methods as well as the reward of teams and researchers undedp&ingcience efforts. In Belgium,
funding agencies in Wallonia applied the University of Liége md@elx 4.3), that is the use of
institutional green open access repositories to evaluate and award researchers affiliatéoht
institution. In Spain, e introduction of criteria within research&es/aluation procedures that take into
account open science efforts is currently under discussion but not yet implenheritex Lhited States
statistics on the number of publications and downloads fromub&&d Central repository demonstrate
the visibility that research papers can gain from public access. In addition, NIH regularly assigns unique
identification numbers to data sets so that they may be properly cited.

The enablersinfrastructure, skills for open sciencelegal frameworks
Infrastructure

A majority of OECD and nomember countries have been investing in the infrastructure needed to
promote open science. This includes online repositories, databases, archives and digital libraries and
plattormsc ont ai ni ng i nfor mation on R&D projects and
infrastructure roadmap to promote open science. China has developed online platforms for data and
publication archiving. Argentina has developed the SICyTAR databaseinfgttmation on the CVs,
publications and affiliations of researchers. Both Chile and Mexico have invested in several national
repositories for sharing scientific artisland data. In Spain, RECOLECTA is the national reposiamd
main infrastructure thaallows researchers and other stakeholders to freely archive and access research
publications. In Poland, several online portals and virtual libraries have been developed to facilitate open
access archiving. In thenited Kingdom the Einfrastructure Ledership Council is the single <o
ordinating body responsible for the UK-irdrastructure strategyand advises BIS. The European
Commission has also been active in promoting the development of EU and member country repositories
and platforms (see Bok6). This infrastructure not only makes it possible to share scientific material, but
also promotes open collaboration and the development of an open science culture. The Japan Science and
Technology Agency has develope&TAGE, an open online platform for plishers where it is possible
to submit papers, manage peeview and publish articles online.

Skills

Additional enabling factors are related to the necessary skills to allow different actors and
stakeholders to use and create open science &wisral studies have suggested that the shortage of data
related skills constitutes one of the main barriermiéiding useof data analyticsEconomist Intelligence
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Unit, 2012 OECD, 2015, Chapters). Other studies have found that the mismatch betweeplysapd

demand for specialist skills is consideratiieth in the United States (McKinsey Global Instit2611)

and in Europe (OECD 20t} Data scienceelated skills are unevenly distributed across countries, as
suggested by some indicators relatedptoblem solving proficiency in technologich environments
(Figure4.2). As a consequencehd skills enabling open science efforts need to be identified and
strengthened in education curricula. In addition, training and skills development may tangettscad
researchers along all education and working cycles. Not only students but also adult researchers and
scientiss need to have or acquire the necessary skills to use open access repositories and archives, learn to

develop metadatandclean and mintain the data they produce.
Figure 4.2 Adult population by level of proficiency in problem solving in technology-rich environments, 2012
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1. Problem solving in technology-r i ch environments requires fAcomputer l'iteracyo sk

applications) and the cognitive skills required to solve problems.

The OECD Survey of Adult Skills as part of the OECD Programme for the International Assessment of Adult Competencies
(PIAAC) assesses the proficiency of adults aged 16-65 in literacy, numeracy and problem solving in technology-rich
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environments. It collects in particular a range of information on the use of information and communication technologies at work
and in everyday |ife, and on a range of generic skills, such as

Source: OECD (2013a), OECD Skills Outlook 2013: First Results from the Survey of Adult Skills, OECD Publishing, Paris,
http://dx.doi.org/10.1787/9789264204256-en.

Recent initiatives targeting the development of skills for open science include the Data Management
Guide developed by the Finnish Ministry of Education and CuyltheeGuidecovess issues related to data
management and desaibexisting services for data management available in the country. In Finland,
training sessions will be launched in higher education institutions to train researchers and students in data
management and datavoership. In Polanda new researcbentreon big data, OCEAN, is developed by
the Interdisciplinary Center for Mathematical and Computational Modelling of the University of Warsaw
and it is cefunded bythe NationalCentrefor Research and Developmewith the aim to not only provide
the einfrastructure to store data but also the expertise and training for big data analytics. In addition,
Poland is one of the partneins a recently started projecFOSTER, which aims to suppoybung
researcherén adgting the open access approach and in complying with the @oeess policies. The
project intends to establish a Europedde training programme on open access and open data,
consolidating training activities across Europe. The pr@tsttinvolves pamers from Denmark, France,
Germany, the Netherlands, Portugal, Spain and the UKitegtiom.

France recently established several initiatives to develop open soiaiteel skills. The national
Digital Scientific Library created a working group focusingtbe new professions around open access and
open data. Th€entrefor the Direct Scientific Communication (CCSD) offers traininghe national open
access platform (HAL). Finally, seveagionaltrainingunits offer classes to researchers and PhD stsiden
on open access and open data research.

In the Lhited States the OSTP memo highlights the importancewbporting training, education and
workforce development related to scientific data management, analysis, storage, preservation, and
stewardship. Within the NIH alone, the development of skills for data analytics is one of the four main
pillars of thebig data to Knowledge initiative, having the aim to develop further skills in the scierug of
data in addition to further develmy skills in data usage and analysis in the biomedical field. In addition, a
number of NIH Institutes an@entres offer fundingfor training in biomedical informatics.

Under the Action Plan on Open Government 2ibe governmentof Canada will maxinge access to

federally funded scientific researdid encourage greater collaboration and engagement with the scientific
community,the private sector, and the publigeliverables to be completed by 2016 include: building a
profile of Canadianb6s di gngtnderstarglikg of theselatooship etiveen c i e <
digital skills and labour market and social outcomeseliging online tools and training materials to

improve the digital skills of individuals; funding private sector and civil society initiatives aimed at
improving digital skills.

In the UK, the Data Capability Strategy focuses(among other issugdumancapital and skill
development for data analytics as well as data accessibility angtdaiag skills in consumers, business
and academia. In addition, the creatiorcentres for doctoral training on big data has been announced in
several universitiesra higher education institutions in the country. With similar goals, the Open Data
Institute has been recently established in Londonitedd Kingdom (Box 4.13. The Indian National
InformaticsCentrehas orgarsed several workshops to promote open sciemngreness among academics.
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In Germany the Helmholtz Association, a partnership o$déntifictechnical and biologicahedical
researclcentresregularly provides training and classmsthe maintenance and management of research
data to promote an opsgience culture among researchers.

Box 4.13 The Open Data Institute, London, United Kingdom

The Open Data Institute (ODI) is a non-profit organisation largely funded by the UK Government, located in
London. The goal of ODI is to analyse and promote an open data culture to create economic, environmental and social
value.

ODI works together with data-intensive start-ups, organises events to promote open data, and provides training
to develop data-related skills. ODI develops ties with different stakeholders, from the business sector to academia and
the public sector. ODI delivers a variety of data-related services to early-stage start-ups, micro-businesses and SMEs
to exploit the potential arising from open data. ODI will train a number of open data technologists and entrepreneurs
and ODI staff works directly within firms to make sure that they exploit all possible benefits and opportunities from open
data.

In addition to the delivery of data-related services, ODI commissions research from top universities working on
open data and aims to provide guidance to the government on the opportunity arising from open data for the public
sector. ODI is also active in developing international collaboration around the theme of open data.

ODI has developed the Data as Culture programme to engage artists and individuals that use data as an art
material; they commission and exhibit data artwork. The programme aims to disseminate the power of data exploitation
outside the usual networks of stakeholders. and reach a broader community of individuals.

Source: www.theodi.org.

Legal frameworks

Open sciencériendly legal frameworks are additional means to promote open science efforts. Some
countries are currently discussing modificationirggllectual property rules for research or exemptions.
For example, Australia and Finland are currently discussing modifications of the existing legal framework
around the publication of publicly funded research restdtsnake the copyright legislatiancreasingly
open sciencériendly. In Germany, the national copyright act was modified in 2013 to allow publicly
funded scientists and researchers to retain the legal right to upload their publicatioes even if they
have transferred their explation rights to the publishers, after an embargo period of up tahghs. The
United Kingdom has recently passed a series of amendments to its legal frarfmwaoyright (that
cameinto force in 2014), which include greater freedomrefiseof copiedor recorded material for
education and neoommercial research purpos&ar more information on recent policy trends around
open science and legal framewqrkseOECD, 2015.

Global open science

The governance of open science from an international iandpme cases, global perspective is
facilitated by international governmental organisations (IGOs). IGOs play a critical role in promoting inter
governmental cerdination at international level and in shaping the political agethdaugh the
developmentof guidelines and principles around specific themes, to be subsequently adopted and
implemented by membeountries and beyond.
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IGOs such as the OECD, UNESCO, the Hbx4.14) andthe World Bank have been active in
recent years in promoting open sciemforts of member and, in some cases,-n@mber countries. In
June 2013, the G8cience Ministers issued a statement that, among other subjects, acknowledge the
importance of open research data and open access to publicly funded research artiGeferGs
Ministers Statement, June 2GE}.

The OECD has been active in developing guidelines and principles orscpecerelated themes,
including access to research data (seeeB®8xX2 and3.3) or public sector informatiofOECD, 2008
2013b) The OECD together with WIPO and other internatiomafjanisationshada fundamental role in
developng the new Creative Comoms license for IGOs (seeoB 2.4). Many OECD committees and
working parties have worked on issues related to open data and open sEmreeamplethe potential of
open science and open data efforts to advance re
been recently highlighted by the OECD expert cons
Innovation for Alzle i mer 6 s Di sease a20dh d&3 evell@anin otheramedic@ Br€ab. At
European level, the European Union has adopted and promoted open science efforts in the most recent
Framework Programme for Research and Innovatioparticular, Horizor2020 requests open access to
research publications sponsotérough this programme (Bax14).

The United Nation Educational, Scientific and Cultural Organisation (UNESCOQO) is committed to
promoting open access to scientific material of publicly funded research organisations. UNESCO conducts
actions to raise awareness and promote open access practices among policy makers, researchers and
knowledgemanagers. Actions are promoted irageration with he global network of regional and local
offices of the organisation. UNESCO devotes special attention to the benefits arising from open access to
African countries and other developing countries, where open access efforts are less developed. UNESCO
develod a set of policy guidelines on the adoption and implementation of open accesgWRaSCQ
2012),in order to provide information to UNESCO member countriehelp member countries choose
the open access policy thatsbeuits their specific contéxand topromote adoption of open access
policies.

Finally, the World Bank has adopted a fully open access internal policy for the publications it
producesand is considerably advanced in providing data openly to all possible users and stakeholders.

Box 4.14 Open science in Horizon2020

The 2014-20 European programme for science, research and innovation i Horizon 2020 i is committed to
supporting open science in several ways. European open access policy brings together elements from several policy
efforts : the Digital Agenda for Europe, the I nnovation
Research Area Partnership for Excel l ence an d202G:rreseatchers .
receiving grants from Horizon 2020 must deposit a machine-readable electronic copy of the published version or peer-
reviewed manuscript accepted for publication in an open repository, although there is no specification of timing or
embargo periods. OpenAlRE infrastructure is recommended (see Box 4.6). Authors of scientific publications are free to
choose how they wish to share research results: both green and gold open access mechanisms are accepted. Costs
incurred in open access publishing are eligible for reimbursement from Horizon 2020 grants.

%8 www.gov.uk/government/news/efienceministersstatement.

98




In addition, Horizon 2020 includes a pilot project on open research data. Researchers involved in projects
participating in the pilot will be asked to make publicly available the data forming the basis of the project research
results, to be used by other researchers and projects, innovative industries and citizens, as well as to develop data
management plans. Over 2014-15 the Open Research Data Pilot will receive around EUR 3 billion. The pilot project on
open data targets all key thematic areas of Horizon 2020 (Future and Emerging Technologies, Research Infrastructure,
Leadership in Enabling and Industrial Technologies, Societal Challenges, Science with and for Society).

Researchers participating in the pilot have the possibility to opt out of the pilot to protect intellectual property or
personal data; for security concerns; or if the main objective of their research can be compromised by making data
openly accessible. The pilot has the aim of providing a better understanding of what supporting infrastructure is
needed, as well as the role of limiting factors such as security, privacy or data protection, or any other reason that will
induce researchers to opt out of the pilot. The pilot also aims to contribute to a better understanding of the best
mechanisms to define the right incentives for researchers to curate and share the research data they produce. The
pilot will be closely monitored during the implementation phase of Horizon 2020.

Source: http://europa.eu/rapid/press-release IP-13-1257 en.htm;
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-pilot-guide _en.pdf.
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