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Abstract
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research outputhey provided us with interesting insights in the current state of affaiigitald
preseretion of digital research data (including publications), the outlook of data preservation,
data sharing, roles & responsibilities of stakeholders in research and funding of research.
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|. Executive Summary

This report is the final result on the PARSE.Insight study into the current state of affairs and
needs regarding digital preservatiorresearcltoutputin Europe. The study has been cocted

from March 2008 until June 201Wi t hin this study we subdivid
landscape indur stakeholdersresearchers, data managers, publishers, and funSersral
methodswere deployedo gather informatiomf these stakeholdeos their practices, ideas, and

needsto guarantee lonterm access to research output. These methods cordpakeesearch,

in-depth nterviews, case studiemto three specific research communitiesd largescale

surveys

All stakeholders in this researchrag that preservation of research output is important. Reasons
such asit may stimulate the advancement of sciearel it allows for reanalysis were
acknowledged. But that preservation is by no means simple, was commonly understood as well.
Threats to digal preservation such dack of sustainable hardware, softwaaadevidence may

be lost because the origin and authenticity of the data may be unceregracknowledged by

all stakeholders although they vary sometimes. For exanmptee disciplines bHigh Energy
Physics and Earth Observations, experiments simply cannot be redone easily (if Fairadl).
complete list of reasons and threats, see further onwards in this report.

The current state of affairen preservation of research outpuat Europe is diverse and
fragmented. Preservation of publications is covered pretty well by publishers and data managers,
but looking at the broader spectrum of research data (e.g. data sets, software) the outcome is less
bright. Some @ta repositories do exist, bnbt every discipline is coveredndthe organisation

differs per country and discipline. Only a few policies on preservation procedures and guidelines
exist and the ones under development are done mostly in isolation while every country has to
deal with his. Funders can play a significant role in this but currently are more focused on access
to data on the short term than looking at data preservation for future generations. However, they
do recognise that this is important.

To cope with current threats gireservation, allstakeholders agree that a science data
infrastructure is requiredut the roles covering who should do whatthis matter is far from
clear. Roles should be defined more explicitly angshess models should be developed. For
this, stong coordination is required. Also, awareness should be raised on what exactly digital
preservation is and what should be done.

If done right, there is a huge potential for a better research environment. Researchers spoke out
their desire to use eachothes dat a. However, they are reluct
see legal issues and misinterpretation of their data as important hurdles. Thefaardiarwith

archiving and do not like to lose much time working on t@#arly, challenges lie a&lad.

See section 5.3 for an overview of insights, recommendations and references to the roadmap.
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1. Introduction

The growing multitude of digital resources forms the basis of the intellectual capital of European
research. Retrieving information from these ogses and allowing new generations of
researchers to fAistand on the shoulders of gi e
resources must persist and remain traceable, accessible, and understandableuszai@ye

users in a different disdipe, for example) may happen immediately when the data is produced

or may not happen for an extended period of time. There is a very real risk that much of the
research data and documentation that exist today may be lost to future generations unless
permalent access is secured.

1.1. About PARSE.Insight

PARSE.Insight is a twgear project cdunded by the European Union under the Seventh
Framework Programme. It is concerned with the preservation of digital information in science,
from primary data through analggo the final publications resulting from thesearch.

Many initiatives are already being deployed in this aseah as newly founded digital archives
andenabling persistent identificatiarf scientific papers. Howevera coherent visioshared by
all stakeholderss missing. Theaim of the PARSE.Insight project is ttefinea roadmap and
recommendations for developing thénérastructurefor researchn order to maintain the long
term accessibility and usability of scientitigyital information in Eirope.

To understand the current situation in Europe, PARSE.Insight carried out a broad study. Several
large scalesurveys, case studies, desk research and intertiawes beercarried out targeted to

specific stakeholders in research. This report higtdigine crosstakeholder analysis and offers

a number of conclusion®ased on that, gap analysiscan beperformed to measure gaps

bet ween todayods practices and t he future i C
PARSE.Insight, is intended to guideetlEuropean Commission's strategy about research
infrastructure.

The PARSE.Insighproject was initiated bthe Alliance for Permanent Access to the Records of
Sciencé. Results of the project will also be taken into account by the Alliance and its members

1.2. About this report

The aim of this report is t@nalyseand summarisall insights gained during research of
PARSE.insight Special attentiors given totherole of research funderia digital preservatiomas
this stakeholder in research was not yet ocedein previous reports of the project. Other

1 Alliance websitehttp://www.alliancepermanentaccess.eu
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stakeholders covered briefly are researchers, data managers and pubBsiseds.on the
findings, conclusions are dravamd recommendations are giwwhich can be used for refining
the roadmap and paving the@wfor a science data infrastructure in Europe.

Parts ofpreviousresearch results have been made public already and can be found on the
PARSE.insighivebsité.

1.3. The structure of this report

Firstly, an outline of the four stakeholder groups that are deimrinis research (researchers,
data managers, publishers and fundegiven in chapter .2After that, chapter drovides the
research results for four specific topics that were addressed:

1 Perceptions of Digital Preservations (reasons and threats)

1 Current practices of Digital Preservation

1 The future outlook of Digital Preservation and the need for an international infrastructure
1 The roles and responsibilities for organising and financing Digital Preservation

In Chapter4, the research results of the ioars stakholders are compared and anadysin
Chapter5, conclusions are drawn and implications for B¥®RSE.InsighRoadmnap for an e
science data infrastructurare discussed in terms fofur focus areas. These are:

Awareness
Technological needs
Rulesandbest practices
Funding

powbdE

At the end ofthe report the methodology of this research further explained and a list of
references is given.

1.4. Terminology

Digital research datain the context of PARSE.Insigid the term used for all output in research.

In practical terms, raw data, processed dpatilicationsand post publication materiaye all

covered by the same term. A distinction between these sorts of research data is only made when
necessary (for example when policies for publications are compattedther data).

2 PARSE.Insight website. Available: atww.parseinsight.eu
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Digital preservation is the set of processes and activities that ensure continued access to
informationin digital form. It denotes the process of storing digital information in such a way
that it remains accessible, understandable wsable over the long term (usually 5, 10, 50 or
more years)Furthermore, it entails several activities such as taking into account environmental
changes (preservation watch), preservation planning (what needs to be done when), and
preservation actions @.migration, emulation).

Open accessis about the absence of access entitleménis means that information (e.g.
publications, raw data) is accessibdeanyonewithout technical, legal or financial restrictiors

should be made clear thapen accesis notthe same as digital preservation, which deals with
accessibility over time, but regardless of access entitlements. Open Access can regard data, grey
literature and publicationg.he relation between the two is that Open Access material is equally
dependent on good digital preservation as is any other digital information with or without access
entitlements.

Paged of 51
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2. Stakeholders in research

2.1. Four stakeholders defined

Research involves a number of actors working individually or in groups, but who quite often
have different sometimes conflicting agendas. This has to be taken into account when trying
to map the practices, knowledge and needs of research commumegasding digital
preservation.

The PARSE.Insight project aims at European stakeholders withiresearch communityThis
encompasses stakeholders from all member states of the European Union and all research
disciplines. Four major stakeholders are recognized in research (see Figure 1):

 Researchers

Data managers
Funders
Publishers

== = =1

Funders

Researchers

Data
managers

Figure 1. Generalised view on stakeholders in research

Within this group of stakeholdershe researcheris the central actorResearchergrovide
publishers and data managers with the necessmwgarch outputwhile being financed by
funders.Meanwhile, they are consumers of disseminated research output.as we

% For ageographical view orall stakeholders within research in Eurcged abroadPARSE.Insight created an
interactive map, available dittp://www.parsensight.eu/imap_intro.php
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2.2. Researchers

All researchers create, use and reuse research data. Research data is the key output of these
activities.

As creators of data, researchers are responsibite for

1 managing data fahe duration of the project

making the data available inf@arm that can be used by others
using standards where possible

complying with data policies

= =A =4 =4

disseminating their research workyiting articles and other publications

As users of data, researchers are responsible for:

1 adhering to any license and redidas of use

acknowledging data creators and curators

proper citation oind reference tprevious work and data as found in publications

managing every derived data

= = = =2

providing feedback ttheresearcltommunityand data archives

2.3. Data Managers

The categorydata managersovers profit and noprofit data archives, traditional memory
institutions (libraries, archives & museums) as well as research and development in pogservati
technology itself.

Data archives collect data, make them accessible to researahdrpreserve them for future

use. Hence, data archives are centres of expertise in data acquisition, preservation, dissemination
and promotionData achivesare setup as (crogsanstitutional, national or disciplinary archive

and arepart of a networlof naional and international orgamiSonswith whom theymaintain

contact in order to keep knowledge current regarding new data collections, information

* The description of roles and responsibilities refers to Liz Lyon, Dealing with Data: Roles, Rights, Responsibilities
and Relationships, 2007.
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management techniques and new computing technol®bgre are several national and
international datarchives in Europe

Memory institutiondollow a similar workflow as data archives but have a broader fathey
collectall kind of information ofhumanity's culture, makiat accessible to researchers and are
responsible forlong-term preservation Archives, museums and libraries are paradigmatic
examples of traditional memory institutions. Most of thereservedigital collectionsas welf.
These collections cover both born digital documents and digiteedrial

Data archives and memory instituts have to manage data for the long tdmthis context,
they are responsible for:

i Identification, validation and selection

1 performing preservatiowatch,planning and actions to ensure data remains understandable
1 supporting ingest and metadata capture

1  protecting the rights of data creators

1 providing access

1 supporting reuse via special tools

1 participation in the development of standards

1

training

2.4. Publishers

The categoryublisherscovers publishers of academic books and journals and is regarded to be
the most important stakeholdfer disseminating the results of research.

With the advent of digital information systems and the internet, the scope of publishing has
expanded to includéigital resources, such as tlgital versions of books and periodisal
Publishing is undergoing major changes, emerging from the transition of pdigital format.
Currently publishers are experimenting withterlinking publications with original research
datg and integrating new kinds of digital research output jiblicationsMost publishers have
preservatiorarrangements foall their publicationsin place, largely outsourced to third party
services from National Libraries (for example KB) or specialised fmofit) organisations (like

® The PARSEisightinteractive magin digital preservation shows soneé the stakeholders within research in
Europe, seéttp://www.parsansight.eu/imap_intro.php

® PARSE.Insight survey report, section pr@servatiori state of affairspages 42- 43
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Partico). In most casesupplementary material that is submitted by the author together with the
manuscript receives the same preservationrtreait as the scientific article. But only 128%fall
supplementary data attached jomirnals are officially covered by a data preseruatipolicy'.
Publishes do understand the importance of preservabiahdo not regargreservation of datas
anactivity in their own area of expertise.

Responsibilities of publisheiia the context of preservatiare to:

organise the dissemination oSsarch output

manage alpublications under their copyright

ensure sustainable business model for this form of research dissemination
acknowledge data creators and curators

adhere to any licenses and restrictions of use

protect the rights of data creators

support ingest and metadata capture as well-aseeia special tools

= =2 =/ =4 =4 4 A -2

arrange for digital preservation of the publications

2.5. Funders

The categoryfunderscomprises orgasations that are involved in the process of management,
funding and establishing poi&s in longterm preservation of digital research data. Funders
provide capital (funds) for a person, project, or a private or public institution. Funds can be
allocated for shofterm as well as fomedium andong-term purposes.

The main actors in fundig of European research are tBaropean Commissioand national
governments. Most national research funding agenci&siropeare associated in the European
Science Foundation (ESF)which promotes scientific collaboration between countries. Within
the European Union, the European Research Council (ERC) is the major research @mder.
national level, he governmentis oftenrepresented by agenciesnongst whichthe available
research fundare divided These agencies either have a general characteeyath discipline
specific.In some cases though, funding is also directly assigned by national governhtents.
typical research funding structure, both on national as on EU level, can be visualiséduas

" PARSE.Insigpt D3.4 Survey report, page 64

8 ESF members and observers, availablehtifr://www.esf.org/researelreas/marinsciences/abouts/members
andobserversitml
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2°. In addition, a small part of scientifiesearch is funded by nqmofit foundations and private
institutions. In contrast to the United States, this part of research funding is negfigiueope
since it accounts for less than one percent of total research fifhding

Government

Funding agencies

Universities Research institutes

Figure 2: Typical research funding structure

Next to fundng, policies can be understood as political, management, financial, and
administrative mechanisms, arranged to reach explicit goals. They form deliberate plans of
action to guide decisions as wel & achieve rational outcomddany funding bodiesdata
management organisatioasd research institutions, no matter the scientific discipline, have
policies in place concerning accessibility of research data (e.g. the Safeguarding Good Scientific
Practicé® (1998) by the German Research Foundation (DF®),Berlin Declaration on Open
Access to Knowledge in the Sciences and Humafti@903) signed by severaiternational
scientific organiations and thd®eclaration on Access to Research Data from Public Fuhiding

by the Orgarsation for Economic Cepperationand Development (BCD)). However, plicies
concerning longerm digital preservation are far less often available and seem to be anlyan e
stage of development.

In this, funding organisationsre important actors in loAgrm preservation of digital remech
data.They can set the scene for new guidelines and regulations regarding digital presdrvation.
this field, they have the following responsibilities:

1  to consider wider policy perspectives

° Overview of research funding structures in Europe, available at:
http://cordis.europa.eu/erawatch/index.cfm?fuseaction=ri.home

10 hitp://cordis.europa.eu/erawatch/index.cfm?fuseaction=ri.content&topiclD=4&countryCode=EU

M http://www.dfg.de/aktuelles_presse/reden_stellungnahmen/download/self regulation 98.pdf

12 hitp://oa.mpg.de/openaccdssrlin/berlindeclaration.html

13 hitp://mww.oecd.org/document/0,2340,en 2649 34487 25998799 1 1 1 1,00.html
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1  to develop policies, either in emperation with other stakelders or by themselves
1  to monitor and enforce policies

1  to act as advocate for data curation and fund expert advisory services
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3. Insight into preservation

Through different parts of researclPARSE.Insight gained insight into the four defined
stakeholdersThis chapter brings these insights toget@maphs of the statistics can be found in
the Survey report(D3.4) and on the PARSE.Insight website.

3.1. Researchers

3.1.1. Perceptions

While the reasons for preserving digital research data are often regardedeasdsetf by the
specialists, it isisefulto know what the various stakeholders think about these reasons. In the
large scale survey, the stakeholders were presevited list of seven welknown reasons for
preserving data and asked whether they reglatte reasons as very important, important,
slightly important, or not important. The reasons are:

1 if research is publicly funded, the results should become public property and therefore
properly preserved;

1 it will stimulate the advancement of science (negsearch can build on existing
knowledge);

it may serve validation purposes in the future;
it allows for reanalysis of existing data;
it may stimulate interdisciplinary collaborations;

it potentially has economic value;

= = =/ -4 -2

it is unique.

Researchers considthe possibility ofre-analysis of existing datas the most important driver
for preservation of research data (91%), closely followeduhyre validation purposeé90%),
theadvancement of scien¢89%), andpublic funding(87%).

Economic valuds regarded as the least important reason for preservation. Only 39% of the
researchers perceived economic value as either an important or a very important reason for
preservation. Thetimulation of interdisciplinary collaboration§1%) is still regarded astieer
important, while a slight majority also considers th@queness of research daas either an
important or a very important reason to preserve research data.
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Within the research communities, the importance that is attributed to the various reasons f
long-term preservation differs to some exterfthis has also been put forward in the
PARSE.InsighCaseSudies report. Within thedisciplines of High Energy PhysicéHEP) and

Earth Observations (EQjhe uniqueness of measured data is regarded m@atant than in

other disciplinesFor HEPassumeshat those measurements cannot be repeated at will due to
enormous financial, technological and human efforts invested in each experimental project. The
discipline Earth Observations is even moréaal as their observatiorannot be repeated under

the same conditionbecause tihgs on Earthare constantly changindVithin the discipihe of

Book Studies on the other hand, preservation was regdodx vital for stimulating the
advancement of science. Without preservation, new research cannot build on existing
knowledge.

Besides the various reasons stakeholders may see as important for digital preservation, they also
identify different threats. lis important to address these threats, so that they can be taken into
account when future policies are formulated.

Seven potential threats were identified:

1 users may be unable to understand or use the data e.g. the semantics, format or algorithms
involved;

1 lack of sustainable hardware, software or support of computer environment may make the
information inaccessible;

1 evidence may be lost because the origin and authenticity of the data may be uncertain;

1 access and use restrictions (e.g. Digital Rights Manage may not be respected in the
future;

1 loss of ability to identify the location of data;

1  the current custodian of the data, whether an organisation or project, may cease to exist at
some point in the future;

1  the ones we trust to look after the digitaldings may let us down.

There seems to be a high degree of awareness on the major threatstésnopgeservation of

digital research data. Between 56% and 80% of the responses among researchers indicate that all
threats are recognized as either impatrtar very importantAccess and use restrictions

regarded as the least important threat to preservation, whiladkeof sustainable hardware,
software or supporis recognized as the most important threat to preservation.

14 This report can be found on the PARSE.Insight websitey.parseinsight.eu
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Zooming in on theesearcldisciplines, a diverse picture emerges. Most disciplines agree that the
influencethe lack of sustainable hardware and software or support may have on presersgation
considerableResearchers irhé humanitieand physicshoweverseem mostly concerned Wit
the threat thatuture users may be unable to understand the.datthe CaseSudies reporthis

is noted by HEResearchers a$Adequate documentation capturing the experimental conditions
and thednsider knowledg&of researchers is perceived as eykissue for a flawless 4analysis of

t he pr es &rResedrchdradimahe agriculture & nutrition anchedicine disciplines are
most concerned witkhe loss of evidencdue to uncertain origin and authenticity of the data.
Sustainabilityis also amajor concern among researchers. Mamgpecially socieultural and
social sciences researchersonsider the possibility thatrganisations or projects may cease to
existasa major threat to the preservation of digital research data.

3.1.2. The state of aff airs

To be able to determine what is needed for the preservation of research data, it is important to
learn more about the datp-day work practice of researchers. What data do they preserve?
Where do they preserve the data and are they aware of the goddmiata they are preserving?

Do they share data?

Not surprisingly, office documents are the kind of data most researchers make use of (94%). The
other two of the top three most used data types are: nebwsdd data (web sitesymil, chat

history, et.) and images (such as JPEG, JPEG2000, GIF, TIF, PNG, SVG). For both data types
79% of the respondents claimed to use them. More interestingly, almost half of respondents use
source code, software applications, raw data and databases. It is likelyetmafaitms of digital

files offer significant challenges in terms ofability and keeping them understandable for future
users.

It proved to be a difficult question to answer for researchers how much data they actually store
for their current projecand fow much this will grow in the next five years. About 11% of the
respondents really had no idea about the amount of data they currently store and 17% did not
know how to estimate the amount of stored data in five years. The biggest group of researchers
currently store between 1GB and 1TB (40%), while 6% store even more data. This indicates that
the total amount of stored data by researchers is enormous. More importantly, this amount will
only increase in the futuré&or the HEP community, several tens ofdbgtes per year will be
generated in coming years, mostly a result of experiments with the Large Hadron Collider
(LHC). In the area of Eartbbservations theumber of satellite fleets by tHeuropean Space
Agency (ESA) will be massively increasddring the upcoming missions. This will oblige the

15 PARSE.Insight Case studies report, sectiorVBh@t aspirations were formulated there a gap between wishes
and reality?Pag. 118.
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space agencies to deal with an exponential growth in the volume of EO data archives (from about
3PB archived today up to 20PB expected in the next 10 y&ars)

When asked where researchkegptheir research datéhe most common locations, in order of
the number of responses, goersonal computer at woi(81%), portable storage carrie(66%),
organizational serve(59%), andcomputer at homg1%).Only 20 % of the respondents submit
data to a digital archive.his is a telling figure which is even more meaningful in the context of
the questions relating to sharing data.

As it turns out, researchers are not so eager to share their research data with others. Only 25% of
the respondents state their research is lgprailable to everyone. For the others there is some
barrier or restriction. Some do not make any data available while others make it only available to
researchers with whom they closely work togetthées of the respondentsly make their data
avdlable for researchers within their research discipline. The majority of respondents do make
their data available to researchers within their research collaborations and groups, but even 58%
may not be considered a very high figure.

While the percentagesf the respondents who share data are small, sharing does take place.
However, the sharing of these data does not seem to take place through established digital
archives, not even when they are specific to the discipline. The obvious conclusion would be tha
researchers want some sort of control over their data and they see many problems surrounding
the sharing of datahis conclusion can be justified biyet major problems researchers foresee in
sharing their data through digital archivdegal issues(41%), misuse of datg41%), and
incompatible data type83%). Based on the responses, it seems that researchers are not familiar
with data archives and if they are, there still is a lot of distrust in the capability of digital archives
to properly handle resrch data.

The current practice is not to be explained b
The reason for this is that 63% of the researchers, who do not currently make use of other
researchersé data wit lidmso inthe (nhear) fdturesand 40% wauld , wo

like to use data from other disciplines. When asked whether they ever truly needed digital
research data by other researchers that was, for whatever reason, not available, 53% of the
respondents answered yé&s.Earth Observations, one of the researchers noteditS&aA R dat a
from the Shuttle Imaging Radar mission C (&IRhat flew on the Shuttle twice in 1994 is effectively

lost because the computer hardware to read and process the original data is obsolete e
system has been c rleEis eahrly showsrthe aagilitytohreseaccla datm ower
time.

The infrastructure available to researchers differs to a large extent per research discipline, as was
pointed out by the case studies that eveonducted. In the High Energy Physics research

18 PARSE.Insight Case studies report, secBanth Observations Case study, page 44

" PARSE.Insight Case studies report, secBanth Observations Case study, page 50
Pagel9of 51



Project:FP72007-223758 PARSE.Insight Deliverable: D3.6

discipline, measurement data are preserved in a number of institutional repositories of research
centres and academies. However, these repositories are not equipped-ferfoggardianship

and hold the da for a few years onligeyond the lifetime of the experimental projette time

judged necessary for the completion of research analyses). In other words, no infrastructure is in
place that allows for lonrterm preservation of research data. Within Eadbservations, the
European Space Agency (ESA) is acting as coordinator of preservation at European level,
warranting longterm accessibility of its Earth Observations archives. In Book Studies, although

it has taken advantage of the digitization of Iigranaterials, books and metadata catalogues of
recent years, no specialised preservation system is yet in place. In this research discipline, digital
research data are stored decentralized,irerg@positories of universities, but mostly still only on
reearchersodo private or official computer.

3.1.3. The outlook and the need for an international infrastructure

The amount of data is growing, while currently far from all researchers store their data in digital
repositories This can partly be explained by a ladktaust in those digital archives and shows
that part of the problem is psychological, but it may also be that researchers are unfamiliar with
existing digital archives or that there are simply not enough archives.

PARSE.Insight is based on the premisat thn escience infrastructure might deal with many of

the threats to preservation of digital research data. It is an important observation to note that 58%
of research respondents believe that some kind of international infrastructure for data
preservatio and access should indeed be built to help guard against some of the above
mentioned threatd his is supported by the results of the three case studies. Fo83%a®f the
theorists and 73% of the experimental@ipport the idea for an infrastructuie EO 94% of the
responding researchers agree and in Social Sciences and Humanities 75% supports it.

When asked what such an infrastructure should look like, the answers are anything but uniform.
Many researchers admit not to know, but the idea of buildiogne sort of central
repository/database for researchers was espoused several times. In contrast, others mentioned a
distributed network ofsafep | aces d6 acr oss Europe.

3.1.4. Roles and responsibilities

A majority of the researchers believes that their natignaernment should pay the bill for the
preservation of research data (61%3.alternativet he r esearchersd organi s
European Union (36%are mentionedIf publicationsare treated separately, the responding
researchers still think thenational government is the most likely organisation to fund
preservation activitiesb{y%). However in case of publicationanother groupbelieve that the

brunt of the costs for the preservation of publications should be borne by publishers (42%) or the
research communitigself (35%).
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It is interesting to see that researchers attribute a greater role to the government (national or EU)
when it comes to the preservation of research data, compared to publications. Researchers might
assume here that the presgion of research data is something that is not or should not be done
by private institutions and that the government should take a leading role to satgapaaner

the long term.

3.2. Data managers

3.2.1. Perceptions

Six of the seven reasons formulated were ndg as either important or very important by 76%

to 98% of the respondentiealing with data managemertiven more than researchers, data
managers believpublic funding(98%) to be either an important or very important reason to
preserve research datahel other two major reasons are the way in which preservation will
stimulate the advancement of scie(@&%) and the fact that preservation makeanalyses of
existing datg95%) possibleData managers finthe potential economic valuef research data

bit less important. Still, 62% of the respondents regard economic value as either an important or
very important reason.

Data managers are also highly aware of the major threats tetdongpreservation of digital
research data. The top three of thremléch the respondents regarded either important or very
important are:lack of sustainable hardware, software or supp{6%); problems with
understanding the semantics, formats or algorithms of d&@&®6); uncertain origin and
authenticity(81%). Of allformulated threataccess and use restrictio86%) are regarded as
the least important threat to preservation.

3.2.2. The state of affairs

Of the various kinds of digital material data managers stietoral and diplomaheses are
among the most preserve@9 of data managers claim to store those), closely followed by
journals and -gournal publications (68%) and illustrative material (62%). More complicated
materials such as auxiliary material (27%) and data sets (44%) are preserved less often.

The data fomats that are currently used to store data are most difyéal still images (81%),

office documents (74%), and audiovisual materials (46%). As it turns out, there is quite a
differencebetween what researchers use and data managerslistmems that researchers do

not provide data managers with all types of data they make use of, e.g. source code and raw data
sets. In other words, some kind of selection already seems to be taking place at this stage.

When asked whether their organisatichave policies and procedures in place which determine
what kind of data is accepted for storage and how and when it needs to be submitted, 63% of the
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respondents answered affirmative. Nevertheless this still means7&abf3data managers do
not have sch policies in placer are not aware of that

Looking at what these policies entall, it is interesting to see that liability arrangements are often
not specified when data is lost or affected. Only 34% of data managers acknowledged that their
policies fa storing data include arrangements for liability, which might be an important reason
for researchers for not storing certain kinds of data. Furthermore, 73% of data rapoaged

out that within their policies it is not possible to se@o has previoug enhanced, annotated or

had access to the dat@nce the data has been submitted, however, most data management
organisations (72%) do have security protocols that pratexed data from unauthorized
modification, damage or deletion.

3.2.3. The outlook and t he need for an international infrastructure

The greater part of data managers do not think they are well prepared for therdganding
digital preservationof research output59% of the data managers argue that the tools and
infrastructure availableotthem do not suffice for the digital preservation objectives they have to
achieve. Less than half of them (47%) think that their current infrastructures will scale with
future requirements, while 35% do not believe they will.

A comparable number of dataamagers (60%) agree with researchers that an international
infrastructure for data preservation and access should indeed be built to help guard against
existing threats. Data managers seem to agree with researchers on the idea of building some sort
of cental international repository/database for research data.

3.2.4. Roles and responsibilities

According to data managers, the National Library (71%) ithganisatiorof choiceto take on
responsibility for preservation of research data. Next tontlet i o n a | l i braries,
institute (60%) and research libraries (56%) are also regarded as important players in the
organisation of digital preservation. The questas)towho should be paying for it all, is
answered as follows: natiorgbvernment (77%), research funders (51%), and the EU (42%).

3.3. Publishers

When analysing publishdys r e s, pt asninspertant toinvestigate not only the number of
publishers but also the amouwit journalsthey representSome 25,400 peeareviewed journa

Page22of 51



Project:FP72007-223758 PARSE.Insight Deliverable: D3.6

are published worldvide'®, by approximately 2,000 different publishers. But the-Bopf
publishers jointly account for more than 6,700 journals, or roughly 25 % of the total. At the other
end of the spectrum, there are approximately several thousasabpublishers with only one

or a few titles on their listTherefore, we differentiate the results on small (less than 50 journals)
and large publishers (more than 50 journals). When percentages are mentioned, the first figure
denotes thesmall publisiers the second thdéarge publishersif possible, statistics are also
translated into the number of journals covered.

3.3.1. Perceptions

The most important reason for preservation regarded by publishers sirthéation of the
advancement of scienc8% ofboth small as large publishers regarded this either important or
very important. The top three of most important reasons for the publishers is complaiaddy
validation purpose$92% of small publishers and 88% of large publishers) and the possilbility
re-analysis of existing data (92% and 96%). Publislresoth sizesseem to agree on the least
important reason for preservation. Only 19% of the small publishers and 17% of the large
publishers considexconomic valuas a very important preservaticgason.

There is little disagreement between large and small publishers on the most important threats to
digital preservation. When looking at taeswerghe following threats are regarded by small and
large publishers alike as either important or vempartant. 78% of the small publishers fear the
sustainability of data when the current custodian of the data ceases to exist in the Foture

large publishers this percentage is even 80%. Without such a custodian, publishers would not be
assued of having access to the research data which are part of the added value of their scientific
papers, which explains why this is regarded to be such an important threat to preservation. Both
equally (72%) fear that thi&ack of sustainable hardware, sofie or support of computer
environment may make the information inaccessila a third place,72% of the small
publishers and 68% of the large publishers considelodseof ability to identify the location of
dataas either an important or very impartdhreat to digital preservation.

Small and large publishers do nalivaysreply similarly. The most noticeable difference of
opinion is apparent in their response to theataccess and use restrictiomsay pose to the
digital preservation ofata. 61% of the small publishers and 44% of the large publishers believe
this threat to be either important or very important.

3.3.2. The state of affairs

18 The STM reporti An overview ofscientific and scholarly journal publishing, September 2009, available at:
http://www.stmrassoc.org/2009 10 13 MWC STM_ Report.pdf
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If we look atthe number of journals covered in the responses to the suyvpylishers, we

count approx8,500 journals (or a third of all scientific journals publishe@f. these &00
journals, more than 90% are covered in preservation policies and measures. A similar percentage
is subject to disaster recovery measures. These measures regard first aodtftherofficial
publications.

For underlying or supplementary material as sometimes added by the author to the journal
manuscript, the situation is less well arranged.

Within the wide range of formats that authors subnmig traditional office documentare
accepted by a majority of publishers, as welldigtal still images. Less than half of the
publishers accept scientific/statistical data formats and multimedia data such as audio and video.
This holds for both large and small publishdbstabases,csirce code and raw data are less
frequently accepted by publishers. And when these research data are stored, in most cases they
are not subject to any explicit preservation arrangement. Almost 70% of all publishers asserted
that they do not have any pregation arrangements fahe underlyingdigital research data in

place they treat this material similar as the journal articlegerms of number of journals this
reflects about 8,000 journals for which the underlying data is not covered speeific déa
preservation policyWhen it comes to the preservation of digital publications on the other hand,
almost 93%or around 8,5000f the published journalearec over ed by their
preservation policies.

Publishers deploy different preservation stgas.Large publishers often outsource letggm
preservatiorof their journalgo a third party (52%)Only 23% of the small publishers responded

to have arranged a preservation strategy. When outsowroeiibo, CLOCKSS/LOCKSS and

the eDepotof the naional library of the Netherlandsre external parties that were mentioned
most (ranging between 25% and 44%). If publishers do not outsource their preservation
activities, normalisatiori.e. converting file formats to common de facto standaisishostly

used. Migration is used less as a strategy (between 15% and 28%) and emulation only in 8% of
the cases.

3.3.3. The outlook and the need for an international infrastructure

As the publishing world is in motion, PARSE.Insight asked publishers about their opmion
what the world will look like in the near future. Several scenarios were presented of which the
hybrid model was optetbr most (32% of small and 43% of large publishers). This scenario
states thatthe current journal model will remain dominant, but tthi& will consist of a
combination of subscriptichased and open access journdiext to this,19% of the small
publishersand 26% of the large ondslieve that the publishing process as such (based on
journals, peereview, etc) will not change muctsmall publishers though, had a higher score
(20% vs 11%)on the scenario stating thatost research results will be Open Access and
available for free via institutional repositorie®f all publishers, 63%elieves that journals will
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become moreénteractiveand will includemultimedia and containing more underlying research
data in all kind of formats.

Given this assumption, it is likely that publishers will extend their preservation policies to all
kind of media published by them.

What is cleafrom the responsess that out of the surveyed publishers, the greater part (between
64% and 75%) are convinced that some kind of international infrastructure for data preservation
and access should #eveloped This is a high figure, compared to researchers and da
managersbut can be explained by the necessity of publishers of having access to research data
to crosslink scientific journalswith data Obviously, an international infrastructure would be
very helpful for publishers since they would be abladjust theipublishing practiceto it.

Looking into views of what such an infrastructure should look like, it is worth noting that
publ i sher s s p e dibrafiedasgart ofithe dnfrastaicturetls@utioh and valaecesé
anddstandardgexplicitly.

3.3.4. Roles and responsibilities

When it comes to the preservation of publications, publiskeesthemselves dbe primary
responsible party (69% - 73%). National libraries (59%%6%) and specialised external
organizations such as Portico {82%) arealso mentioned as important parties. The majority of

the publishers believe that preservation of publications should be paid for with public money.
Between 56% and 63% of the publishers assume that national governments should pay for digital
preservationBetween 41% and 46% of the publishers believe that the national library should
carry the financial burden of digital preservation. Yet publishers also assert they carry a financial
responsibility themselves (between 42% and 47% of the publishers bel)eve s

Preservation of other research output (e.g. underlying data isetee mainresponsibilityof
researchers themselves (48%2%) say publisherdf the authoiis notheld responsible, then at

| east t he aut hor 6 are the sesearchudate areskept safed(43%)a khied s
important after the researchers and their institutes are the publishers thenfsedvesnilar to

the responses in the other categories of stakeholders (researchers and ftiigléng) hational
governmat that should ultimately pay the bil(46% - 55%). Second most important for
financing digital preservation of -rd@%).eTher c h
EU is mentioned as the third most important party (:8%%%).

Page250f 51

d a



Project:FP72007-223758 PARSE.Insight Deliverable: D3.6

3.4. Funders

3.4.1. Percepti ons

As opposed to researchers, data managers and publisHarge number of responses on this

topic couldnot be gathered from funders. However, from several funder policy documents that
are available in the various countries in Europe on the topihe management of research
outputs, some statements on the issues funders regard as relevant can be made. It must be
specified here that most of the documents primarily address the is¢opegf access, rather

than longterm preservation per se. In macases preservation seems to be an important long

term goal that is assumed to be reached when access is taken care of properly. Data archiving in
openly accessible repositories is then regarded to beethieleby which access can be achieved

and by wiich research data willdbavailable over the long term. This is a misconception as-short

term access i8o guarantee for access on the long term

Dissemination and exchange of information are mentioned as important advantages of free
access to scientifionformatiort®. Maximized dissemination as a result of open access, might
lead to increased impact of the research results and cifdtidbswill increase research
effectiveness across discipline bounddfieBurthermore, the efficiency of scientific discoye

will be improved when access to research data is secured over the long term, maximizing the
return of investment in research by public research funding Badidereover, publiclyfunded
research data are a public good, produced in the public ifferestally, secure longerm
preservation will provide opportunities for independent verification and fresh afalysis

From the seven reasons mentioned earlier, most of them are thus recognized by funders as well,
except for the uniqueness of research dettech was not mentioned explicitly. In one of the
interviews conducted with research funders it was even asserted that in some research disciplines
the uniqueness of data is not important at all, since most experiments can be reproduced at any
time®>. Obviously, the highly complex HEP experiments as well as Earth Observation

19 http://www.eurohorcs.org/SiteCollectionDocuments/EUROHORCs Recommendations_OpenAccess 200805.pdf

Zhttp://www.esrcsocietytoday.ac.uk/ESRCInfoCentre/lmages/ESRC_Open_Access Repository Policy tcm6
31316.pdf

2 hitp://www.rin.ac.uk/systemiles/attachments/Researfimdersoutputsreport. pdf

22 ftp://ftp.cordis.europa.eu/pub/fp7/docs/opsrressilot _en.pdf

2 http://www.bbsrc.ac.uk/web/FILES/Policies/data_sharing_policy.pdf

24 http://erc.europa.eu/pdf/ScC_Guidelines Open Access revised DecO1.BtfA

% Interview with Deutsche Forschungsgemeinschaft (DFG).
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measurements on a long tirhaseline have to be regarded as important exceptions and other
cases will exist as well.

The economic value of research dataamalysis of existing data, tiure validation, advancement
of science, interdisciplinary collaborations and the public property of research data are
definitively acknowledged by funde(se. supported by all interviewed funders)

On the topic of threats to preservation, some impod&tements are made by research funders
as well. TheResearch Councils United KingdolRQUK) for example, stresses the possipibif
misconductby individuals within the research community (i.e. researchartle execution of
researchas well as the preservation of research data, e.g. through deliberate intention,
recklessness or gross negligeficérhis may lead to users not being able to understand the
research data or to identify the location of the data

Next to individuals who fall short another potential threat to preservation concerns
interoperability. According to the OECD, technological and semantic intexbitigr is a key
issue for longterm international access to and use of research’daglongas there is no broad
international agreement on interoperability or appropriately designed technological
infrastructure, digital preservation will not be very effective.

The risk thatusers may be unable to understand or use the data in the future se@aotics or
formatswas regarded as the most important threat to digital preservation in one of the interviews
that were conducted. The observation that even researchers themselves sometimes do not
understand the data to the full extent any more afteesgars was argued to be the primary
reason for this view point and emphasizes the need for proper digital preséfvation

Another threat to digital preservation is related to the hardware that is used for storing data,
which changes over time, may resuiltloss ofinformation. The example of floppy disks that

were no longer readable when new computers were developed was mentioned several times and
shows how changing hardware can be problematic for preservation of research data. It stresses
the fear of notbeing able to access research data, even while preservation was assumed to be
taken care of.

26 http://www.rcuk.ac.uk/cmsweb/downloads/rcuk/reviews/grc/goodresearchconductcode. pdf

%" The RCUK regards researchers to be responsible for the preservation of research data (together with their research
institute) and has specified the requirements researchers need to attend to concerning the management of research
output in their Code of Conduct.

28 http://www.oecd.org/dataoecd/9/61/38500813. pdf
2 Interview with Czech Republic Academy of Sciences.
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Finally, it was also acknowledged that some fear existstikaturrent custodians of data may at
some stage failand letusdawn The | oss of oNa@Aefisst nmonilagdingia | 1 e c
such an example, in which better preservation policies might have made a big difference

AThe probdlogpmpywidtilkkfs and the | oss of NA
two of the most striking examples of what can happen when digital preservation is no:

care of properly. o

3.4.2. The state of affairs

In contrast to researchers, data managers and publishers, for research funders it is not directly
obvioushow digital research output should link to their activities. However, it is increasingly
being recognized that funders also play an important role in the preservation of research output.
It is sometimes even asserted that there is a central role forafefeading bodies in Europe

Research funders have been adopting various policies for publicly funded research. Generally,
these policies tend to express the need for open access and archiving rather than long term
preservation per se. At least in 11lr&oean countries, open access policies have been adopted in
some form, while in others open access policies are currently being developed for publicly
funded researc¢h The differences in these policies can be on various levels. Some féimders
example eforce archivingof their funded research results in openly accessible archives, while
others only encourage this behawioln Germany for example, encouragement is used rather
than enforcement, simply because for some researcipldies no repositoriesxist.

AWhen no repositories exist, rocherstoarchivd titeir
research data?o

Researchers in Germany are encouragextdbivetheir research data via a bottam approach,
while awareness of the importance is promoted. Best practices of archiving are réwvanded

30 Interview with Dutch Ministry of Education

31 http://ec.europa.eulresearch/sciesoeiety/pdf/scientifipublicationstudy en.pdf

32 Austria, Belgium, France, Germany, Ireland, Italy, Norway, Spain, Sweden, Switzerland, and the United
Kingdom. The Netherlands Orgaration of ScientificResearch has spoken out in faxad open access and is
developing policies accordingly.

% This was acknowledged in an interview with DFG.
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Spain on the other hand, where it is argued thahauld not be expected that preservation
activities are organized from within the research community, adoeyn approach is
suggested.

Most funders specify which data should be deposited, but not always. When it comes to the
depositing of publications,of some funders it is a requirement that the publication is- peer
reviewed, while others accept all publications. Tile format in which publications are
submitted is sometimes specifidoijt often not Finally, some funders specify when data or
publicatons should be archived (e.g. within six months after publication), while others leave that
up to the researchetBemselvesin other words, there is no such thing as a standard policy for
open access and archiviigCohesion between the policies of furgliorgansations in different
countries seems to be missing. It is surprising that these national fundingsatigasiare not
aligned internationally, being important research funders in Europe.

While most funders require that their researchers make thgraesearch data are openly
accessible and in many cases also that publications are archived, explicit requirements relating to
digital preservation are less frequently mAdeongterm digital preservation is in the picture,

but often regarded as the neep’. The line of thought behind this could tiet funders are of

the opinion thatopen access first needs be taken care of, before lobgrm preservation
becomes worth thinking abdfit Or, in the words of a research funder:

AiWhat use is preservation when nobody is able to access the researghddata

It might also be thease that funders assume thatabghiving in openly accessible repositories,
research output will at the same time remain preserved for the long term, while this is
definitively not the case. Without proper strategies on how to preserve resedipci, open
accesdy itselfis not of great value, which is something that is not being recognized explicitly
by many research funders. Thencepts of open access and kiagm preservation seem to be
confused within the funder community, urgitgtneed for more awareness on the topic.

34 Interview with the Spanish Research Council.

% For a detailed overviewf@pen access and archiving policies in various European countries, see
http://www.sherpa.ac.uk/juliet/index.php?sortby=name/

% For a useful example of the differences between reseanderfpolicies regarding open access and preservation
in the UK, seehttp://www.rin.ac.uk/system/files/attachments/Reseduddersoutputsreport.pdf

3" This was acknowledged by in the interview conducted with the Dutch Ministry of Education.

38 Interview with Spanish Research Council
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Only in the UKwere some formal and explicit statements regarding targh preservation

found. The Economic and Social Research Council (ESRC) for example, stipulates to ensure that
all research outputs arecassible and readable for a minimum of 15 years after depdSition

The UK partnership of seven research councils (RCUK) states that this minimum should be ten
years for any research project, while the data of projects of clinical or major social,
environmatal or heritage importance should be retained at least twenty$ears

The absence of many explicit and formal policies relating to digital preservation does also not
mean that preservation is not being put into practice. It might well be the case ¢hathiess do

make sure their research data and publications are preserved over the long term and that their
funders have a role in that, while it is not formallgsiied in any policy document.

There are strong indications that this is the case. In ftige lscale survey that was sent to
researchers, they were asked whether their funding eseg@m required them to preserve digital
research data. Interestingly enough, gaiteumber ofesearchers stated that they were required
to take care of presvation by their funders. Of all respondents (more than a thousand), almost
25% indicated that this was the case with their funder (see f&jure

100%

75%

50% M Yes

HNo

25%

0%

EU UK France Germany NL Italy Spain Greece Poland

Figure 3: Do funders require researchers to take care of digital preservationfN = 1,022)

In Germany, the figure was highest (41%) while in Western Europe in general the requirements
of funders seems to be somewhat more stringent than in Southern and Eastern Europe. Looking
at the differences in availability of policy documents ahd adoption of open access and

http://www.esrcsocietytoday.ac.uk/ESRCInfoCentre/Images/ESRC_Open_Access _Repository Policy tcm6
31316.pdf

40 hitp://Amww.rcuk.ac.uk/cmsweb/downloads/rcuk/reviews/gretijesearchconductcode. pdf
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archiving policies, it is not such a surprise to find here that these regions are not on the same
levels as their Western European counterparts. In an interview conducted with an Eastern
European research fundérwas conirmed thatpolicies on digital preservation are only starting

to be developed. When digital preservation is tgkptace, it is primarily organgsl bottoraup

from within the research communities withogtal pressure or incentives from the national
researb funder§’.

When funders require their researchers to preserve their results and data digitally, it is
remarkable to see that in less than 40% of the cases the researcher is given explicit instructions
on how to do so. When asked whether their funding resgdon provides them mandatory
procedures for managing and preserving research data, in most of the cases the answer is no.
Apparently, funders do quite often ask researchers to make sure they preserve their research data
properly for the long term; hothey do it is mostly left up to the researchers. Again, staggering
differences appear when comparing countries in Europe. Whereas in Western Europe researchers
claimed to be provided with procedures from their funders, this was far less often the case in
otherparts of Europe (see figurg.4

100%

75%

50% HYes

H No

25%

0%

EU UK France Germany NL Italy Spain Greece Poland

Figure 4: Do funders provide researchers with procedures for digital preservation? (N = 242)

I Interview with Czech Republic Academy of Sciences.
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3.4.3. The outlook and the need for an international infrastructure

As was mentioned before, most of ention of funders currently is focused @pen access
instead of on longerm preservation The importance of lonrterm preservation is
acknowledged, but the greater part of fundbwesnot explicitly require researchers to ensure
their research is pserved. And if they make statements about archiving, ghegurageather
than enforce thisbehaviour However, policies regarding digital preservation are being
developed in many countries and several ideas are ready to be tested to stimukdlte dig
preservation.

For example, it was suggested that it could be an interesting idea to hold back a proportion of the
research funding untdigital preservation is reaksl and in this way make sure research data are
preserved over the long tetm

AThe carrot and stick method might prov
take care of digital preservation. Releast¥8 of the research funding upfront, while walitii
with the | ast 20% until research data a

Another idea that was put forwaiglto stimulate researchers to organiigital preservation of

their research data by awarding best practices. Incentives would then be used to motivate
researchers to archive their research results as well as undedBtiagsets in repositories,
resulting in more croseferences and citatiots

An important observation resulting from interviews with research fundetisat the issue of
selection needs to be taken into account as well when contemplating potengéalaires
infrastructures. Obviously, not all research data can or should be preserved, but how to decide on
what is relevant information to store and what is not? The idea of haxpet panelgiecide

per research discipline which data should be storasl prvoposed several tinfésResearchers

should be part of these expert panels, since they are at the very core of the process, but funders
and policy makers should be included as well.

*2This idea was suggested in an interview with the Dutch Ministry of Education.

3 The attractiveness for researchers of such a system was confirmed in several interviegseuiith funders.

* Interviews with the Dutch Ministry of Education, DFG and the Spanish Research Council.
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Regarding the need for an international infrastructure to ensure miergffinternational
preservation of research data, it cannot be asserted that within the funding community a strong
desire is expressed. At this stage, international agreeroantssearch outpuinly cover the
subject ofopen acceéd In one of the intariews conducted with research funders, it was
asserted that it is too early to Hiscussing supranational orgaatisn of digital preservatidf

Central coordination on European level of what is being done in the field of digital preservation
on the othehandwould definitively be welcome.

3.4.4. Roles and responsibilities

Within the funding community, different views exist on the responsibilities and the role of
research funders relating to digital preservation. As was discussed before, various policies have
been developed by research funders in different countries, encouraging researchers to make sure
their research results are accessible and archived. This shows that these research funders regard
themselves to be responsible at least to some extent forederyation of research output.

On the other hand, it is in many cases unclear what measures funders take if researchers do not
abide by their rules. Even if measures are in place, for instance withholding a part of the funding
until a researcher has defied his data, it is unclear how these policies are enforced in practice.
Also, most research funders do not incorporate any preservation policy issues at the application
stage of research proposals, which could motivate the researcher to think abouafoeseom

the beginning. Hence, research funders do not assume responsibility for ensuring digital
preservation of research data for the full extent.

Apart from the responsibility issue, another question is that of finance. None of the policies on
the ppic of digital preservation mention the availability of earmarked budgets/funding for
preservation activities. The BBSRC policy does have a paragraph on funding for the sharing of
data, which statesi BBSRC recognizes that d ampéicatienb.ar i ng
Funding to support the management and sharing of research data (for example staffing, physical
resources such as storage and networking capability) can be requested as part of the full
economic cost of a research project.o

Yet all these fundhig activities are focused on the researcher and the research projects. None of
the policies mentions anything about funding
for data archivesor libraries It is therefore not clear whether researchdins think of
themselves as being responsible for financing the digital preservation of their funded research.
This was also confirmed in one of the interviews conducted as part of this research project.

%> The Berlin Declaration is an example of international cooperation on the subject of open access by research
funders, seéttp://oa.mpg.de/openaccdserlin/berlindeclaration.html

¢ Interview with DFG.

47 http://www.bbsrc.ac.uk/web/FILES/Policies/dataasng_policy.pdf
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Although in the end it is the national government®vinance research, it is assumed to be up to
the actual researchers and their institutes as well to make sure their work is kept in a safe place
and can sliibe accesseih the future. Or, in the words of a research fufftier

AUl ti mately, researchers strive for 1 mn

At the same time, reaech funders also acknowledge that the primary task of researchers is to do
research. While it may be important that preservation is taken care of, it should not result in an
additional heavy burden which may be obstructive for the research outpdf.itdetice, central
coordination is required and efficient ways to orgarmligital preservation need to be looked for.

“8 This research funder wanted to remain anonymous.

“9 Interview with Czech Republic Academy of Sciences.
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4. Analysis

In this chapter, the most important observations from the research results will be more closely
examined.

4.1. Stakeholder cross analyses

First, the views of the various stakeholder groups with respect to the reasons for digital
preservation are compardeéigure 5 summarizethe views of the three stakeholders from which

a large number of responses to the above question was collected. d@ilyc qualitative
information regarding the views of funders on this topas availableather than a large set of
guantitative responses, funders have not been included in the graph. The numbers on the
horizontal axis correspond with the seven reasistexl earlier (see pag® df this report).

100%

T
5% /\ Data managers
%hers

50% P

N

Researchers

25%

0%

R1 R2 R3 R4 RS R6 R7

Figure 5: The reasons for digital preservationcompared for three stakeholders

In general, the various stakeholders agree on what they regard as important reasons for digital
preservabn. Digital preservation is assumed to be important, because it allowsdabalgesis of

existing data, may stimulate interdisciplinary collaboration and it may serve validation purposes

in the future. Moreover, it will stimulate the advancement of seieRnally, because research is

mostly publicly funded, the results should become public property and hence should be properly
preserved. The unigueness of research data and the economic value are regarded less important
by these three stakeholders. Withire funding community however, the economic value of
research data is definitively acknowledged as was confirmed by various funders.
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Regarding threats to digital preservation (see &gBr quite some consensexist as well

Among all stakeholders, theeis a fear that we will no longer be able to understand or to use data

in the future because semanticsformats, hardware or software obsolescence or that we will

not know where to find the data any more. It is also feared that current custodiate wigta

cease to exist. The potential risk that access and use restriction policies might not be respected in
the future seems to be worrying the stakeholders less. Again, the seven numbers on the
horizontal axis correspond with the seven threats listeltbe (see page7lof this report).

100%

Data Managers

’@ers

Publishers \

60% \/ N\

40%
T1 T2 T3 T4 T5 T6 T7

Figure 6: The threats to digital preservationcompared for three stakeholders

On the important question of whether an international infrastructure is needed that can help
guard us against thke threats, the opinions of the stakeholders are unambiguously and
unanimously positive.

100% e

The stakeholders differ more i
opinion when it comes tao 7%
deciding who should pay for the
preservation activities. Figur@ 50%
displays how the stakeholder
assess theesponsibilities of the
four most mentioned parties fo
financing digital preservation.

L

25%

Dol now
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Don‘tlknow
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Figure 7. Is an international infrastructure for digital
preservation needed?
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100%
Data managers
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Researchers
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Figure 8: Who should pay for the preservation of digital research data? (multiple answers possible)

All stakeholders unmistakablylaceresponsibilityfor financing digital preservatioan national
governments rather thaon the European Union. Although most respondents claim that the
biggest responsibility is with the national governments, data managers put more emphasis on this
financing party than dpublishers and researchers. On the other hand, data managers argue that
the role of research institutes should be smaller than odsrarand data managers assert.

4.2. Important observations

Other important valuable insights can foeind First, a significant discrepancy exists between

the datawhich researchers actually use and the data they send to data managers for storage or
preservation. Networkased data, source code, computer applications and raw data are forms of
data that are used bysearchers, but not too often received by data managers for preservation. It
may well be the case that the absence of liability arrangements (in case dalastget
damaged) with many data managers, is the reason that researchers fear misuse asdelegal is
Researchers do not think data archives are the safest place to store their data and rather keep their
information stored on their own computers. As a result, researchers tend not to share their
research data, even though most of them acknowledgéhthasometimes need digital research

data that are not publicly available. Within their own discipline, 63% of researchers that
currently do not make wuse of each otherdés res
of data sharing, while 40 of researchers argued to be interested in data from other disciplines. It

is therefore clear thawithin the research community there seems to be a strong desire for a
shared safe research data infrastructure
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A general observation that relates to tlasue is that the focus of most policies of research
organgations and policy makers is on open access rather than on digital preservation. The value
of open access and data sharing increasingly seems to be sedogihin different stakeholder
groups. Tle way in which open access is envisioned, seems to be through encouragement rather
than through enforcement. Whether researchers really feel compelled to open up their research
data and make their results openly accessible remains unclear. Digital pieseivanften
regarded to be the next step, after open access, even though the importancetefimiong
preservation is definitively acknowledged. Howeviecusing onaccesonly will not be enough

to ensure that digital data will still be accessible taufe generations. Crucial to this is that the
differec e b et weteenr ndds haocrcteesnspreservation Istouldybe better understood.
Especially among research funders, the two concepts are often confused. Hence, awareness
creation of what longemm preservation actually meansaisnust

Another reason why digital preservation is not yet attended to so much may be that there is no
clarity about which data should be preserved and which should not. It should be clear that digital
preservation startsith selection, because without limits data preservation would undoubtedly
lead to a data overload and control would be a serious issue to worry about. Bcarhawe

decide which data to store and which asthis is a highly disciplinelependent decisioand

also depends on the needs of future users

Moreover, theresponsibilities regarding loAgrm preservation are in many cases not clear.
Surely, it is the researchers wiooeate the research output and publishers that disseminate
publications but whoshould make sure they remain accessible and preserved over the long
term? The effectiveness of data archiving and preservation policies vary to a large extent per
research discipline and depend on the willingness of researchers and the availability of
repositories. As was discussed earlier, in some research disciplines there seem not to be any
repositories and the profession of data curator is simplyenatent’.

AThe proftea se¢wmatodr dias mi ssi n

Another important observation relates to the role of funders within the research haineAs

was shown earlier, research often only commences when funders have agreed on financing a
particular project or when they have actually released the funds. In this role, they are at the very
starting point of any research project and have thetyabdiapprove orejectproject proposals.

In this role, they thus have the ability to make certain demands regarding the way this research is
going to be conducted. In other words, research funders can influence researchers on where and
how to archive their research results. However, this is not often found in practice, although
encouragement or even enforcement of preservation was proposed by several research funders in

%0 |Interview with DFG.
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interviews™. Demands regarding digital preservation are rarely part ofptbgct proposal
criteria. Even not for this European projetn.this way, digital preservation is not being attended
to the full extent.

A final observation concerns the different policies and procedures which relate to digital
preservation in Europe. Agas discussed before, no uniform policies exist. No consensus exists

on questions such as what, when and how data have to be preserved. At the same time, both
research institutes as policy makers and funders are developing their own sets of poliaes, whil
an integrated approach seems to be missing. Also, quite some differences seem to exist between
regions in Europe in the development of these policies. While on central European level and in
Western European countries policies or at least the best mtensave been made explicit on

the requirements for digital preservation, less attention has been paid to this topic within
Southern and Eastern European countries. This was not only reflected by the absence of explicit
policy documents on digital presetiem in these countries and the interviews that were
conducted, but also became clear from the responses of the survey results among researchers in
the various countries. Researchers from Western Europe are required to take care of digital
preservation bytheir funders more often and have to follow certain procedures, than their
counterpas from other parts of Europe.

I'n the interview with the Spanish Research OCwetonci |,
Afenforcingo.
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5. Conclusions and implications for the Roadm ap

5.1. Conclusions

From the analysis, some straightforward general conclusions can be drawnll Siakeholders
within research agree that there are several strong reasons for digital preservation. The reasons
that are regarded most important are:

1. if research is publicly funded, thesearclhresultsshould become public property and
therefore propeyl preserved,

2. it will stimulate the advancement of science (new research can build on existing
knowledge);

3. it may serve validation purposes in the future;

4. it allows for reanalysis of existing data;

Then, the stakeholders argue that some serious threatdleati need to be tackled, in order to
ensure digital preservation. The most important threats are:

1. users may be unable to understand or use the data e.g. the semantics, format or algorithms
involved;

2. lack of sustainable hardware, software or supporbofputer environment may make the
information inaccessible;

3. evidence may be lost because the origin and authenticity of the data may be uncertain;

loss of ability to identify the location of data;

5. the current custodian of the data, whether an organisatiprof@ct, may cease to exist at
some point in the future;

B

Furthermore, the various stakeholder groups assert thamtemational infrastructure is
neededthat can help in guarding against these threats. Moreover, digital preservation should
primarily befinanced by national governmerasd the European Union.

5.2. Implications for the Roadmap

Apart from these general conclusions, some more specific outcomes can be addressed as well. As
introduced in Chapter 3, we will discuss these outcomes in terfoardbcus areas.

5.2.1. Awareness

Long-term preservation seems to be confused with open access even with access in
general It might sometimes be assumed that by having research output archaeckssible
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repositories, londerm preservation will automaticallpllow. However, this is not the case.
Digital preservatiorarrangements ar@ requirement to ensure access in any form over the long
term. This is independent from the business model chosen for access. Therei@emphasis
needs to be put on preserneatinstead ofoper) access only and awareness needs to be created
of its importance.

Awareness should be raised on the development of policies within different couDtmsmntly,
effort is too fragmented leading to different views and implementatianshat, how and when
digital research output needs to be preserved.

5.2.2. Rules and best practices

As was exposed in this researodnganisations dealing wittlata are not always regarded to be

the safest place to store data, while liability arrangements f&ee tacking. As a result,
researchers are not archiving their research data to the full extent and sharing is not taking place
so much, even while it is desired by the researchers themselves. An obvious solution to this
problem is to make sure these datahives become safer and tliability arrangements are

made explicit so that researchers can be more confident that their research data are in good
hands and that misuse of their data will not be tolerated. Only when this confidence in data
archives wii have been increased, can the idea of encouraging or even enforcing researchers to
deposit their research data be given consideration. This requests the developaueiit afd
certification procedures.

For publications specifically, publishers and dibes made a good step forward in preservation.
By now, most publications are covered by a preservation policend publishers have taken
preservation measures by arranging agreements

As was put forward in the regeha as wellthe role of data curator needs to be formalizeénd
responsibilities need to be made explicitA central role here needs to be attributed to the
national governments, who can coordinate national preservation activities, but to the European
Union as well, who can coordinate international cooperation efforts.

The amount of datproduced and usdaly researchers is enormous and is only going to increase
in the future. Not only does this stress the importance of digital preservation, it alsoqubints
that selection is a highly serious issuthat needs to be included in the debate. Without careful
selection of what exactly we want to preserve digitally, it will never be clear how we need to
give shape to future policies regarding digital presermat#%opremature suggestion might be to
form expert panels within the various research disciplinesto start thinking about this
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selection issue, since every research discipline is different and has different needs for digital
preservatiort.

Central coordination is required for several reasons. Most importantly, policies regarding
digital preservation are being developed in different countries at the same time, resulting in
countless different policies and confusion among researchers, especially becauseh resear
communities are not tied to national borders. Consequently, in some regions the development of
these policies has advanced much further than in other regions. Efforts are being duplicated,
while the results are not unambiguous. It may be clear thadicabon between research
funders and policy makers in this respect would be desirable.

Although most researchers are aware of the importance ctdéongpreservation, it might not be

a bad idea to stimulate preservation activitiesdwarding best practices This way, groups of
researchers can |l earn from each otherds prese
accessible, resulting in more citations and creésrences.

5.2.3. Technical infrastructure

Although all stakeholders agreed that aesce data infrastructure is required, the current
situation of such aninfrastructure is fragmented and diverse In some countriesgata
repositories have emerged (national, institutional or dischdpexific) but coverage is weak.
There iglittle conformation on data formats andpersistent linking is often not possible This

makes preservation very hard. Moreover, descriptive information about the data itself is not
structured leading to the risk of misunderstanding the data over a longer term.

With se\eral safe places for publications in the world, this kind of research output is mostly well
preserved todayHowever, when amfficial publication heavily relies on underlying research
datathere should be anopportunity to link to that data. And corversely, any data that leads

to a publicatiorshould be made accessible to the readers of that article. It would be helpful if all
stakeholders involved, from researchers, to journal editors, to publishers to data managers come
to common practices and conviemis for that.

5.2.4. Funding

A more prominent role should be attributed to the funders of researchSince they are at the

very beginning of the research chain, they should take the opportunity to pose more serious
demands to researchers concerning digital pvasen. Withholding part of the research

funds until both publication and underlying research data are carefully archived and openly
accessible is a very obvious method by which researdtefarcan contribute to the lotgrm

2 This idea was suggested by both the Dutch Ministry of Education and the Czech Republic Academy of Sciences.
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preservation of research wis. Moreover, research funders shomdke clear policiesexplicit
regarding what, when and how research data need to be archived, so that no misunderstanding
can arise on these issues amongst researchers. Although the current focus of research funders i
primarily on open access rather than on preservation, it is argued here that research funders
should be urged tcexpand their horizons to digital preservation and take on their
responsibility as gatekeepers of research projects. Also, they should beexpbcé towards
researchers on the procedures of preservation.
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5.3.

Overview of insights & recommendations

Deliverable: D3.6

Based on section Sitnhplications for the roadmaphe following tablesummarises thasights
gained during our research and lists the desired actiorbe taken, appointed sxtorsand

relating to the PARSE.Insight roadmafhe abbreviations used in the last column stand for

Organisational (ORG), Policy (POL), Technical (TEC) and Financial (FIN).

Insights Desired courses of action Actors Relation to
roadmap
Existing policies arg Awareness National ORG: awarenesg
mostly focused on ope . | governments, | raising via
access rather than d Create u.nde.rstandlng for the c.or.u.:ept qf prese_rva EU consortiumbased
. as an objective to ensuraccessibility of informtion organisational

longterm  preservation. for the long term future J
Open access and lon g . structureandbr EU
term preservation are alg Avoid confusion with Open Access which is abq POL:  focus on
often confused. fe\c.cess ertements. Preservation, or Ioatgm access existing  standard

is important regardless of the access entitlements. (OAIS

Those with a main interest in Open Access i certification)

understand that Open Access is equally dependel

digital preseration, just like all other (neppen

access) digital information.

Rules & best practices

Show that longerm preservations worthwhile for

different stakeholders. Cases can Iseientific

advantages for researchers,fiogfncy gains for

funders, etc
Various  policies for | Rules & best practices National ORG:  exchange
preservion of and acces . . . . . . | governments best practicesvia
to research outputare An.|ntegre§tgd and international apprbas desired, in EU, datal consortiursbased
developed at the sam which policies are geared to one anotherensure managers organisational
. . efficiency and rapid development of policies.
time. Duplicated effort y p p p structure ad/or EU
result in little efficiency. Idhentlfc)j/.and anal();s needs qf stakehg!?grs, focus POL:  deployment

shared interes@nd cooperation possibilities. and adoption.
Some countries are fg Awareness National ORG: exchange
behind compared t — . .| governments best practices vig
others. Make organisations aware that digital preservatiol EU consortiurbased

not only a technical challenge but also requi
adjustments to their policies and procedures.

Rules & best practices

Best practices in preservation should be idieatiand
shared, so that orgaaifons and countries can lea

organisational
structure and/or EU

POL: stimulate
policy development
in all countries.
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from each other and gaps between countries
become smaller.

Build a crossdomain virtual platform for researche
to learn abat best practices in sharing and archivi
of data.

Initiatives on preservatiol Awareness EU, data| ORG: deployment
are taking face managers and adoption of
worldwide Alignment is| Reach out and ensure cross continental collabor: infrastructure.
not yet reached. with projects and organisations such as in US, 4

and Australia FIN: business|

models

Funding

Assign special budget for international cooperation
Weak coverage of digitd Awareness National ORG:  encourage
repositories. In somg i governments, | data managers
research disciplinesno Encourage storage of data by creating awarenes EU, Data| encourage ang
digital repositories arq availablerepositorie. managers enforceresearchers|
present Rules & best practices

P TEC: development

Agreements between research institutes and of infrastructural

managers for archiving research data. components

Develop common standards FIN: national and

Technical infrastructure European  funding

sources

Make sure there areenough trusted digitg

repositorieghat can deal with discipline specifilata.

Funding

Inject moneyinto trusted organisations on natior

level or domain specific for the creation of trust

repositories
No commonly accepte( Rules & best practices National POL: developmen
procedure for certification Start with a basi t of . s for b .| governments, | of audit and
and accreditation of saff >t@a"tW ) ‘f" asic S? or requirements for beCWT | paiq managers | certification
and reliable repositorie| trusted digital repository. standards.

exist.

Support thedevelopment of an international standg
and certification process

Limited use of thosg
repositories  that re
available. In most
disciplines the majority ol
researchers keep the
research data on persor

computers at work o

Technical infrastructure

Supportresearchers witleasyto-use tools ér data
selection and archiving preparations (limitiy
misinterpretation of data and fragility of da
formats).

Rules & best practices

Data manags,
Researchers

ORG: carrots and
sticks towards|
researchers.

POL.: certification.

FIN: earmarks,
requirements or]
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?nee%?zmev:/]ittilout r:g&% Liability arrangements must be provided so t funding.
preservation efforts. researchers can feel comfortable when archiving d
Agree on a checldt for digital archives to becom
itrustedo.
Develop training courses to teach researchers ho
cope with digital data (awareness raising).
Develop elearning modules for training researchg
to work with data sets and how to archive and sk
them.
Funding
Make preservation of research data a requiremen
receiving a research grant.
Researchers are reluctg Awareness Data managers ORG: businesg
to share thir data.Most Work on i ) h d Industry  (e.g. | models.
prominent argument o_r on incentives to.e.ncourage res.egrc ers t.o S publishers)
heard are lack of | their data, such as giving the possibility receive Legislation, POL: standards.
awareess of available| credits for that. Funders
repositories, afraid o R . TEC: DRM,
ules & best practices ;
misusémisunderstanding P persistent
of data and legal issues. | Define and apply standards for openness of data identifiers,  trusted
Creative Commontfor data). digital repositories
knowledge gap
Define and apply standards for exchange of data manager.

across research institutes aegositories

Demonstratdinking andcitability of data sets within
and across disciplines.

Work on improvements of the Community
Framework(legality) for preserving and sharing dat|

Technical infrastructure

Ensure that data sets can be persistently lin|
similar as currently is happeningorf online
publications.

Implement DRM techniques to ensure that only th
allowed can access the data. Furthermore, take
account that data can contain private informat
which needs to be madmonymous

Funding

Develop business models for safe aady sharing of
data.
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Data is kept in a hug
variety of file fomats

Rules & best practices

Develop guidelines for researchers and their institi

Data managers
National

POL: standards.

Only a few disciplines . >N governments, | TEC: infrastructure
have managed to wor to come to common practice data formats which Funders, emulation/nigration
towards a commot] suitable for aI’ChiVing. |ndUStI’y Strategies
standard. Work on development of newle factoor de jure

standards for data sets.

Technical infrastructure

Create strategies for retaining access to the dat

monitoring the changes on file formats and softw

and hardware dependencieprgservation watclh

function), make plans to cope Wwitthe changes

(preservation planning function) and to ta

appropriate actions if needegbréservation action

function such as migration or emulation)
Amount of digital | Rules & best practices Nationd ORG: expert
research data will grov . L governments panels, datg
explosively in the coming Commission expert panels (fom@h discipline) to EU, Curation.
years. However, not a“ support the selection process of what needs tq Rasearchers

data needs to bl Preserved and what not. Data Managers | POL: standards.
preserved, but there is Learn about collection buitdp and managemer TEC: labl
consensus on what ttakin lace at archives and libraries ; ' Sealabe
keep for the long term. gp ' infrastructure

Define the role of data curator.

FIN: structural

Technical infrastructure funding

Ensure scalable kdions for storage, processir|

capacity and network bandwidth.

Funding

Funding should scale similar to the technical need

the infrastructure.
No clarity exists abou] Rules & best practices EU, National| ORG: businesg
who should do what in . dels should be developed dere governments, models
preservation. In  other Business models should be developed to un. ers Industry  (e.g.
words, who is responsibl what each steeholder can offer and would like 1 publishers) TEC: brokeragel
or takes responsibility. carry on. Stakeholders can achieve much mi systems

collaborative efforts (e.g. linking publications ali

data).Best practices can be taken from the publisk

and libraries.

Boundary conditions should be defined.
Financial responsibility of Awareness National ORG: businesg
digital preservation is no| . . . . governments, models
defined. For example National governmentshouldrealisethis is anissue EU
many data manage, for data managers orational and European level. TEC: infrastructural

expect funding to becom
an issue in the next fe

Funding

components
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years. A transition from project funding to structural fundis Erl:laing structural
for digital preservation should be made.
Funders do not fully us¢ Rules & best practices Funders, ORG: businesg
their potential in shaping ) National models
preservation  activities| Funders shoul.d p_rowde prgcedures to researche] governments,
They have a prominen how preservation is to be given shape. EU FIN:  earmarking,
position in the researc Funding presgrvatlon
value chain and thereb) requirements.
the power to promote an| Fundersshould incorporate preservation actidtias
shape preservation| part of project proposals.
activities. .
National governments and the EU should take on t
responsibility and budget for preservation activities
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6. Methodology

In this chapter, the methodology by which this research was set up is explainedaribos
ways in which data were gathered are outlined. Also, the validity of the research will be
commented upon, as well as some limitations of the research.

6.1. Research methods

The method by which the research was conducted has four components:

i Desk reseatt

Surveys

1
i Case studies
1 Interviews

Desk research provided the overviews of the research structures on European and national levels,
as well with some basic feeling with existing ideas and concerns relating to digital preservation
in various countries. Manselevant organizations even have policy documents available on their
websites, expressing their views on preservation and displaying their procedures. However,
policy documents and fact sheets only tell part of the story. Moreover, not all countries have
these documents readily available. This is why surveys, interviews and case studies have been
conducted as well.

Separate surveys were developed for each stakeholder, sharing a common core of questions,
because it was deemed important to ask stakehsfgeific questions next to more general
guestions that appeared in all surveys. Thus, four surveys were developed, which were sent out
through a number of different distribution channels.

Within the research community, three case studies have been perfomnwader to provide
some indepth knowledge on the different views to digital preservation within the various
research disciplines. In this way, the research disciplines of High Energy Physics, Earth
Observation and Social Sciences & Humanities hava beglored in great detail

Finally, interviews have been conducted with key informants within the funding community of
several European countries, covering most parts of Europe. Since thedalgsurveys did not

>3 PARSE.Insight D3.3 Case Studies report
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result in many responses from fundetise interviews provided us with an opportunity to
investigate the views and concerns of the funding society.

6.2. Validity of results

By deploying various research methods quite an amount of responses from the various
stakeholders from all over Europe hagmbelicited, which can give an indication of the validity

of the research results. Especially the large scale survey among researchers, data managers and
publishers has provided large enough a sample, to be able to draw conclusions from the research.
Fromthe research survey, 1,389 responses were elicited, while the survey among data managers
gave 262 responses and the publishing survey resulted in 178 responses. All parts from Europe
were represented in these surveys. The interviews and case studiesvéhdiebn conducted,
combined with desk research have given the additional depth to the analysis.

As has been mentioned before, there were not many responses among funders to the survey that
was sent to them. This was compensated by analyzing policy dotsuraad conducting
interviews with key players within the funding community from various European countries.
However, it may be clear that the insights that were derived from these interviews and policy
documents cannot be attributed the same level oflit)salas to the other three stakeholder
groups.
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