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i.
Foreword
In an interview on data archiving and documentation in computer science1 the
Assistant Professor in the Department of Computer Science at the University
of Massachusetts, Nurit Haspel stated as follows:
“There is no binding protocol that I know of regarding the need to preserve and
document scientific data and software in the Computer Science academic
world.... The data needs to be preserved, but I am not aware of a procedure
that everyone is required to use although I believe such rules should exist”.
And furthermore: “There are no rules that I am aware of as for how long data
should be saved”.
This is not only applicable to computer science. The archival function of
universities and research institutions has, for many reasons, not been visible
and instructive enough in creating a dialog with the research community and
cooperating on support within preservation and access to research data. One
of these reasons may be lack of a proper handbook and guidelines on
research documentation and management of research data. The demands of
today on sharing and reusing data, demands on access to it and research on
existing data, however, call for a different approach to documenting and to
closer cooperation between scientists and archivists.
These guidelines do not pretend to cover and solve all problems of
preservation and access to data, but intend to point out some possible ways to
work on them and hopefully to give some advice to the research community.

i.i.
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i.i.i. Introduction
The handbook deals with scientific disciplines covering all sciences according
to the definition in the term of references for the work of the CSRD: “The term
Interview with Assistant Professor Nurit Haspel, University of Massachusetts, USA, Boston on
2009-12-06, see appendix A
1
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´science´ covers all fields of knowledge including social sciences and
humanities”.
Research raw data are interpreted as all basic data for scientific analysis, so
consequently include laboratory or field note books2.
Legal conditions applicable to the archival practice for management of records
and data of science are described in the handbook briefly and generally, only
as a background to refer to. One of the guiding points is the statement
formulated in the Organisation for Economic Co-Operation and Development
(OECD) Principles and Guidelines for Access to Research Data from Public
Funding on the transparency of research data: “Information on research data
and data-producing organizations, documentation on the data and
specifications of conditions attached to the use of these data should be
internationally available in a transparent way, ideally through the Internet. Lack
of visibility of existing research data resources and future data collection poses
serious obstacles to access…”3
Appraisal issues are considered in accordance with discipline needs based on
the dialog with researchers as well as the legal conditions.
Building of a global research infrastructure and development of e-science (eresearch)4 has to be accompanied by the proper archival routines. Digital
curation and preservation issues are thus also briefly included in this guide.

iv.

How to use the guide

The main findings are reported on in section 4 a) and 4 b) (“Research
process”) where the activities and records/data are indentified.
The tables one to seven (1 – 7) provide a concise summery of the findings.
Appendix C, although a checklist for the records of physics, it is applicable to
records in other fields, and appendix D is an example for recommendations
for researchers in brief.

1. OBJECTIVES
The handbook aims to improve communication between the research and
archival communities and to deliver comprehensive directions on best
practices for preservation and access to research data which are easy to look
up and to apply.
2 We are not following the definition of research data adopted by the OECD,
http://www.oecd.org/home/0,2987,en_2649_201185_1_1_1_1_1,00.html

OECD Principles and Guidelines for Access to Research Data from Public Funding, p.15,
http://www.oecd.org/document/55/0,3746,en_2649_37437_38500791_1_1_1_37437,00.html
3
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These terms are used equally in different countries
5

Guidelines will be structured in tables and checklists which are easy to make
use of.

2.
a.
b.
c.
d.

SCOPE AND DEFINITIONS
Science
Research
Records of science
Use of different sources as research data

a. Science
Definition and understanding of terms “science” and “research” differ between
countries. In the USA the term science indicates all sciences except social
sciences and humanities, in UK all sciences except social sciences, with the
additional possibility of specifying separately medicine, health and related
sciences.5
Many other countries including Sweden, Israel and Austria take the meaning
of science to be all sciences, that is: life sciences, mathematics, engineering,
philosophy, history, languages, physical and social sciences.
In that meaning “science” refers to a system of acquiring knowledge based on
scientific method, and to the organized body of knowledge gained through
such investigation. This is the definition this guide employs.
b. Research
The term “research” implies for countries such as the USA, Australia, Israel
and many others a detailed study of a subject that can be academic and nonacademic. In UK and Sweden this term denotes, however, primarily academic
activity of detailed study, analysis, writing and reporting of results particularly
in relation to scientific research. In this guide the term “research” means the
primarily academic activity.
c. Records of science
The definition of records of science varies considerably not only at the
international level, but also at national level across different institutions.
Records of science may be interpreted as records created in the course of
their work by scientists and technologists, including the entire research activity
and records created for the administration of the work or projects, and may
also relate to the work of a specific scientist and include personal papers of an
individual scientific worker. The records include raw data, project activities
using the data and output e.g. into databases and scientific notes on
publications.
In some cases the term is used more broadly and also includes records of an
organisation, results of scientific activity and cultural context.

See: R.Arovelius, Archives of Science: An International Perspective and Comparison on Best
Practices for Handling of Scientific Records, Vienna 2004
5
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d. Use of different sources as research data
Following the interpretation of research raw data as all basic data for scientific
analysis, data might be classified in different ways, even though the list does
not cover all types of research data in all disciplines:
According to the methods of data gathering:
- Observational
- Experimental
- Derived, compiled
- Simulated as e.g. different data models
According to the kind of data:
- Excerpts, photographs, X-ray or other pictures, surveys, data collected
due to the activities within the oral history and more.
All these data are captured and/or collected due to activities in the research
process.
Recent developments in technologies and the Internet have created new
powerful resources for research and sources of research data. Data in digital
form gathered for different reasons by different institutions are increasingly
used also in new research. Good examples for such a use are data related to
human biological samples within the healthcare system6 or related to other
biological information, geo-spatial data collected by governmental
organizations used in climate and environmental research and employment
information used in the social sciences.
Research data as a data source may thus be published on the Internet in the
form of e.g. different data sets or registers; but also, it can be existing
unpublished data gathered in different ways.

3. LEGAL BACKGROUND FOR MANAGEMENT OF RECORDS AND DATA
OF SCIENCE
A. General
Universities and research institutions are important creators of research data
and records. Conditions for management of research material differ as the
creators are different organizational bodies acting under different legal
premises and internal rules. However, the openness and dissemination of
research results has a very long tradition, is one of the main purposes of, and
is fundamental to academic institutions, and is embedded in academic work.
The openness includes increasing access to raw data and all material lying
behind the results.
Particular rules have to be applied to personal sensitive data and to the
access to it.
Personal data, data that directly or indirectly can be connected to a person,
are used in many disciplines: medicine, social or life sciences. It can be
See “Research Documentation at Karolinska Institutet”. A handbook , June, 2010,
http://ki.se/ki/jsp/polopoly.jsp?l=en&d=33874&a=107957 and OECD Principles and Guidelines
for Access to Research Data from Public Funding
6

7

sensitive or non-sensitive. Personal sensitive data, as e.g. data about health,
sexual behavior, and political views or religion, have to be treated in a proper
legal and ethical manner. However, depending on the legal background, there
might be a conflict between research ethics and in national legislation.
The guiding document for research ethics within medical research with human
subjects involved is the Declaration of Helsinki7. The Declaration safeguards
the personal integrity although it is not always legally binding.8
Personal data have to be treated in a secure way: Access to sensitive
personal data must be always restricted.
The handbook “Research Documentation at Karolinska Institutet”9 illustrates
well the documenting of that kind of research: either clinical and
epidemiological studies using or collecting personal sensitive data.
Different countries have different rules for access to processed or
unprocessed information dependent on the legal background. Access will also
differ according to the discipline or disciplinary culture.
According to the “Principles and Guidelines for Access to Research Data from
Public Funding” published by the OECD openness means the possibility of
”access on equal terms for the international research community at the lowest
possible cost….” The access should be “easy, timely, user friendly and
preferably Internet-based”. Openness with easy and user friendly access
implies a good structure, documentation of the research process, appraisal
strategy and proper archival routines, all in accordance with scientific needs
and legal background. The main condition for openness is that national laws
and international agreements, predominantly in areas such as intellectual
property rights and the protection of privacy, must be taken into account in the
design of data access, preservations and data curation strategy.

B. Case studies
a. Austria
Austria has 22 public universities (including universities of the fine arts, music
and the performing arts), as well as a number of private universities. In
addition, since the mid-1990s there have been established a number of
Academic Colleges (“Fachhochschulen”) devoted to a restricted field of
knowledge, mostly technical, which to a certain degree also conduct some
research, mostly in the applied sciences. Though basically financed by public
money, academic institutions are encouraged to raise external funding, and
especially in medicine and in the applied sciences, a considerable part of
research is financed by external partners or funding agencies, on national and
EU level.
7

http://www.wma.net/en/30publications/10policies/b3/index.html

The Swedish law and the Principle of Public Access has priority to the Declaration of Helsinki
if both are in a conflict
9 Research Documentation at Karolinska Institutet
8
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Austrian national legislation does not provide any explicit regulations
regarding the collection and use of scientific data. The Federal Archival Law of
1999 is focused on administrative records and contains no references to
records of science, but it allows institutions predominantly financed by public
sources like the public universities to keep their own permanent archives.
The University Law of 2002 amended in 2009 by provisions for the
establishment of a central national database (“digital repository”). This
database shall contain at least metadata on the scientific or artistic works of
students (diplomas, dissertations etc.), and a documentation of the scientific
or artistic achievements of universities. As this program is targeted at nonarchival material, the university libraries and the Austrian National Library are
responsible for collecting and maintaining these databases.
These regulations do not apply to the Academic Colleges (Fachhochschulen)
and to private universities. As the Academic Colleges are financed by
provincial government, provincial archival laws might be relevant. But the four
existing provincial archival laws (the other five Austrian provinces do not yet
have an archival law) do not provide regulations for the disposal of scientific
data.
The universities themselves still do not show much awareness of the problem.
Since the late 1990s, due to improper use of scientific data, they have started
to adopt “rules of conduct” to ensure good scientific practice. These are
usually based on the “Proposals for Safeguarding Good Scientific Practice” as
recommended by the German “Commission on Professional Self Regulation in
Science”.10 These rules recommend, among other measures, to keep
scientific raw data in the lab or organization where they have been created,
together with other related documents and manuscripts, for 8 to 10 years. In
2005, the most important Austrian public funding agency, the Fund for
Scientific Research (Fonds zur Förderung der wissenschaftlichen Forschung,
FWF) has not only adopted these recommendations, but also demanded that
each university has to implement similar rules, if they want to claim funding
from the FWF. The “Codes of Conduct” implemented at Austrian universities
include a paragraph on keeping raw data for a certain time, usually 10 years,
but no detailed rules or guidelines how to realize this, and there seems to be
no formal control if researchers do comply.
In particular, the growing amount of digital “non-book” material created in
universities has roused some concern about how to save this, again in the
library sector. Therefore the Vienna University Library has recently launched
an initiative to set up a Digital Asset Management System for the University,
named “Phaidra”, based on Fedora. It was started in 2008 and is intended to
be an open access platform where members of Vienna University may upload
whatever they want to be kept. The providers guarantee long-term
preservation of any digital object that has been uploaded, if certain rules are
10

http://www.dfg.de/download/pdf/foerderung/rechtliche_rahmenbedingungen/gute_wissen
schaftliche_praxis/self_regulation_98.pdf
9

observed. The system is not explicitly intended for archival material, and so far
it seems not to be used as a means of preserving anything like datasets or
collections of raw data. (For more information see https://phaidra.univie.ac.at
<https://phaidra,univie.ac.at/).
No rules at all are established for the large and, especially in the field of the
applied sciences, growing number of research projects conducted together
with an industrial partner.
To summarize: The situation in Austria is characterized by a generally rather
weak archival legislation, which does not give much consideration to the
specific needs of the scientific sector. The regulations implemented by the
universities themselves to guarantee a good scientific practice have more the
character of recommendations that may be followed on a voluntary basis than
of regulations, as there are no guidelines and no control mechanisms.

b. Israel
Israel has 8 “Research Universities" and 49 "Academic Colleges" with about
25,0000 students. The rate of university graduates vs. population of the age
25 – 64 is the second in the world (30%). The universities are nongovernmental bodies and they are supervised by the Council for Higher
Education.
The current archival law does not apply to the universities or research data.
Tel-Aviv University has three university acts which refer to the archive. These
acts are about disposal and retention schedules (mainly for administrative
material), transferring publications to the archive and final deposition of
archival material. There is no specific act about raw data which is produced
during the process of the research.
The most advanced institution which pays care and attention to the
documentation is the Weitzman Institute of Science. The Research Grants
and Projects Office of the Institute demands progress and follow-up reports on
the research projects carried out. However, the reports are about the research
results and do not contain the underlying data.
The universities run sub-companies which manage the researches which have
a commercial potential.
In the Weizmann Institute it is called "YEDA Research and Development
Company Ltd"; in the Tel Aviv University "RAMOT - University Authority for
Applied Research and Industrial Development Ltd". There is a demand for
keeping the data when there is a chance for registration of a patent. In such
case the data will be kept, but not in the archive, only by the scientist. Both
companies have the material which relates to inventions and patents, but it is
not transferred to the archive.
At the Tel-Aviv University there is also a department called "Tel Aviv
University Research Authority". It supervises and keeps the information about
every research project which needs funding. The department gathers
continuation reports and lab reports. These files eventually go to Tel Aviv
10

University Archives and are kept in perpetuity. In the Weitzman Institute they
are kept at the authority.
A rich source of data which could be transferred to the archive are the
personal and private collections from deceased scientists. This material is
usually kept at their homes and after some time the university archives may
be invited to help with these scientific remains. This creates problems with
evaluation, archival space, and lack of rules for records keeping and funding.
Therefore a vast amount of papers await registration and cataloguing for a
long period, if at all.
Another question is the necessity of using raw material for a long time,
especially in exact sciences and life sciences. There are no guidelines here or
rules about keeping the data in the archive or another place.

c. Sweden
With three exceptions all Swedish universities are public authorities. As a
consequence, records of science created during the research process at
Swedish universities are subject to implementation of the Principle of Public
Access to Official Documents. This Principle is valid for scientific material
during the research process itself, which means, therefore even before a
research project has been finished and the results published.
The Freedom of the Press Act defines the term “document”.11 According to
this definition, a “document” may be any information represented in writing or
picture, or any record which can be read, listened to or otherwise
comprehended only by means of technical aids, i.e. information in e-mail,
database, on external discs, DVD, video- or microfilm. Documents are official,
- meaning accessible by the public-, if they are kept, received or drawn up by
an authority. Official documents can be secret. However, in that, access may
be restricted in aim to protect specific interests. Restrictions are always an
exception to the general rule, which is the public access. At the same time the
applicant has always the right, guaranteed by the Freedom of the Press Act,
to appeal against a decision by an authority not to give access to official
documents, including research data and records. According to the binding
legal rules, a reason for keeping scientific records secret, even results or
method, used may be for the commercial value, because they are
“commissioned” research, or for security reasons.
Records of science may be divided into four main groups when being
archived:
1. Administrative records (e.g. project plans and descriptions, funding
applications, contracts, correspondence with sponsors etc.)
2. Raw data: all information used for scientific processing (e.g. surveys,
laboratory or field note books, X-ray pictures, even soil, blood samples or core
samples)
3. Analyzed data (“working” data as e.g. reports drafts, excerpts, calculations
or electronic records as a part of data processing)
11

The Freedom of the Press Act, SFS 1949:105, section 2 (changed 2002:1049)
11

4. All material reporting on the results at all stages: interim, final reports,
publications and articles.
As the records of science are subject to the Principle of Public Access, the
rules for registration and archiving according to the Archival Law12 have to be
applied .The rules for archiving include the rules for disposal and guidelines
for the decision making process of appraisal. In this context it is important to
note that Sweden applies records management to archives management.
The National Archives of Sweden made a decree in 1999 on disposal of
scientific records.13 The decision was a result of a previous analysis dating
from 1997 on the legal status of the scientific material at the universities in the
light of the Principle of Public Access. The disposal decision has been valid
since January 2000 and gives terms of reference for the appraisal process.
The structure and organization of records and archives management at
Swedish universities are decentralized. Departments have their own
responsibility for registration of official documents and for archiving. Each
department has to implement the disposal decision on research records and
data made by the National Archives. However, no cancellation can be effected
before the evaluation of records is made.14
Digital preservation and curation of research data put new demands on the
universities. Departments are too unstable units in the context of long-term
preservation. Different current initiatives on e-archiving are thus in place with
the aim being to create a central support for archiving.

d. United Kingdom
There are 133 universities in the UK funded by the dual grant system,
administrated by HEFCE, see below. However, records in the UK are subject
to the Data Protection Act and the Freedom of Information Act 2000. The Data
Protection Act 198815 is to protect the rights of individuals “An Act to make
new provision for the regulation of the processing of information relating to
individuals, including the obtaining, holding, use or disclosure of such
information.”
The Freedom of Information Act 2000 gives rights of public access to
information held by public authorities, but this is overridden if personal
information is involved, by the Data Protection Act if personal data is
involved.16
As public bodies universities are subject to this act, a helpful legislative
records keeping aspect is that organisations now have to provide a records
SFS 1990:782
RA-FS 1999:1
14 See appendix D “Management of research material – recommendations for researchers in
brief”
15 An Act to make new provision for the regulation of the processing of information relating to
individuals, including the obtaining, holding, use or disclosure of such information.
http://www.opsi.gov.uk/Acts/Acts1998/ukpga_19980029_en_1#Legislation-Preamble
16http://www.opsi.gov.uk/Acts/acts2000/ukpga_20000036_en_1#Legislation-Preamble
12
13
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management system as a functional requirement. Environmental Information
Regulations may also impinge on scientific research.17
Whilst the groups of records as listed in Case Studies C) Sweden, correspond
to those in the UK, the above acts will enable or disallow access to various
parts of them. Intellectual property rights such as patents are also relevant to
scientific research and form a record in themselves. The Intellectual Property
Office of the Department for Innovation Business and Skills assists with advice
on this and has a special section: IP in Research and Knowledge Transfer
relating to educational establishments.18
The funding bodies also have some jurisdiction over research projects
records. The structure is that the Funding Councils work with Research
Councils UK on co-ordination19 and work with HEFCE. “Public funding for
research in English higher education is administered under a dual support
system. In this system HEFCE provides block grant funding to support the
research infrastructure and enable institutions to undertake ground-breaking
research in keeping with their own mission. On the other side of the system,
grants for specific projects and programmes are provided by the Research
Councils, charities, the European Union and government departments.”20
Funding bodies now tend to include a clause in the grant that includes an
imperative for data sharing and usually some process for archiving records,
the time period for which is generally between 5 and 25 years.
The Joint Information Systems Committee (JISC) works with funding bodies
and higher education on methods of implementing the requirements of good
records keeping and the funding bodies regulations: and has a Managing
Research Data Programme which: “is establishing an advisory group to draw
up a Research Data Roadmap towards a coordinated national solution. The
group is being constituted through a Memorandum of Understanding between
JISC, HEFCE and the research councils to make it representative and give it
appropriate authority.21
17

http://www.legislation.gov.uk/uksi/2004/3391/contents

18

http://www.ipo.gov.uk/ and http://www.ipo.gov.uk/whyuse/research.htm

•
•
•
•
•
•
•

20
21

Arts and Humanities Research Council (AHRC)
Biotechnology and Biological Sciences Research Council (BBSRC)
Economic and Social Research Council (ESRC)
Engineering and Physical Sciences Research Council (EPSRC)
Medical Research Council (MRC)
Natural Environment Research Council (NERC)
Science and Technology Facilities Council (STFC)
19

http://www.hefce.ac.uk/research/funding/
http://www.jisc.ac.uk/publications/briefingpapers/2009/bpresearchdatachallenge.aspx
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D. Similarities and Differences
The definition of records of science, as already stated, varies considerably at
the international level and nationally across different institutions. Due to the
legal background and different traditions for management of research data,
there is a different approach to both preservation and access, and also,
internal rules within a particular discipline impact on the way the data are
handled.
However, the scientific practice operates independently of the legal
background and discipline for records. The graphics with the “Research
process and activities” presented in picture 1 and 2 in the guide describe the
common steps.
Differences are to be found in the legal background and national rules, and
also legislation, including legislation on copyright.
The national traditions and disciplinary culture have an impact on the degree
to which data and research results are shared, yet, the funding agencies are
increasingly recognizing the value of data preservation and as a result of that
are beginning to value data reusing and sharing.
Another change is that as scientific publishing moves more and more to the
electronic environment, the publishers are encouraging researchers to include
raw data sets with their published articles.

4. RESEARCH PROCESS AND DATA FLOW
a. Research process activities
In a very general outline, the research process may be described in eight
different phases embraced in a circular movement of activities. The circle
includes a scientific question based on previous results and evaluation, and
on previous raw data.
What formally opens a new project is the planning phase including project
plan, method description, correspondence with sponsors and other areas
including financial and administrative records.
It may also include applications to ethical committees or applications for
access to already existing primary records as e.g. national registers or biobank samples.
However, this phase should also conclude in a preservation strategy for the
project records and data, including metadata planning.
During this phase all kinds of administrative activities are carried out resulting
in such records as employment agreements or agreements with persons
participating in a trial.
The next step in the research process circuit is the collection of raw data; this
phase is discipline dependent and the types of raw data collected or used in
the project may differ. The nature of research requires, in many cases as e.g.
14

medicine or many laboratory sciences, the possibility of replicating a trial, but
in all cases there are strict requirements on good quality, integrity and
accountability of data.
The collecting of raw data is followed by an analysis phase that may produce
new raw data; however, mostly processed data are significant for this process
activity. The phase includes synthesis, other calculations, statistics and also
selection criteria and interpretation. All alteration of raw data needs to be
explained and documented.
Evaluation and audit of the analysis outcome take place in the peer review
process, within the ongoing scientific discourse, at seminars and conferences
and by publishing. The final results are reported in sub- or final reports, and
are communicated to the public by mass media, as popular science, or in
other forms of publishing. The completion of a research project ends in a
statement of accounts and financial report to the sponsors and bodies where
the research is carried out.
The availability of data access gives, as the next possible step, the inception
for new research activity that concludes in a new scientific area. The phase of
inception builds, in many cases, on reuse of raw data and depends on open
access and good research infrastructure.

15

Research process
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Legal
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Scientific
question

Inception
for new
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Archive
(Institutional
repository)

Collection of
raw data

Analysis

Research activities

Evaluation/
audit

Financial
reporting

Reporting
of results

Picture 1
/R.Arovelius

Following the circular movement of activities within the research process,
activities are scheduled by the process chart. A relevant table of data is
attached to each activity. Each table is dealt with separately below the chart.
Archiving is now included as one of the activities within the research process.
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Table 1 – Planning phase and administration:

PLANNING PHASE and ADMINISTRATION
Records/data

Format

Action

Remarks

All metadata needed
by data collection

Digital and/or paper*

Preservation

Decision on the
metadata to be used
should be made early in
the process at the start of
the project

Preservation plan or
strategy

Digital or paper

Preservation

Should be a part of the
project plan attached to
means application

Data for getting
starting: drafts,
memos without any
dignity of decision

Digital, paper

Subject for disposal as
not longer actual

Optional

Project plan, method
description; research
program if relevant

Digital or paper

Preservation; public if
no restrictions

Restricted in the case of
commissioned research;
in other cases such as
cooperation with private
bodies according to
institutional rules

Ethical and other
guiding rules
relevant for each
discipline – internal
and/or external

Paper or digital

Preservation; public if
no restrictions

Correspondence with
sponsors, all
administrative and
financial
correspondence
including application
to ethical committee
if relevant

Digital or paper

Preservation; public if
no restrictions

Restricted in the case of
commissioned research;
in other cases such as
cooperation with private
bodies according to
institutional rules

Application for grants
and financial
agreements; other
decisions needed to
carry out the project

Paper or digital

Preservation

According to national
regulations of each
country; these records
might be revaluated after
a certain time

18

PLANNING PHASE and ADMINISTRATION
Records/data

Format

Action

Binding minutes from
steering or other
groups meetings;
project budget

Paper or digital

Preservation

Applications,
agreements of
employment, project
staff

Paper or digital

Preservation

All other
administrative
records needed to
carry out the project:
agreement on
participation in a trial,
purchasing of
instruments etc.

Paper or digital

Preservation

Remarks

Retained by the
administration

*If the dominating format for records and data is digital, this will appear first and the opposite if paper is
more common format

Table 2 – Data collection

DATA COLLECTION
Records/data
Observational data

Format
Digital; paper

Action
Preservation for long term
according to preservation
criteria.22
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Remarks
Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years; 15 years for drug
research.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

These general criteria for preservation of raw data are applied at Swedish universities: a)
need to verify the results b) need of public access c) reuse of data. See also appendix F,
Proposal of criteria for the appraisal of intermediate records by type of project or activity,
MAST, Brazil
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DATA COLLECTION
Records/data
Experimental data

Format
Digital; paper

Action
Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Remarks
Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years; 15 years for drug
research.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Protocols on
experiments and
observations

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years; 15 years for drug
research.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Laboratory
note books

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years; 15 years for drug
research.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules
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DATA COLLECTION
Records/data
Journals (human;
animal trials)

Format
Digital; paper

Action
Preservation for long term
according to preservation
criteria.

Remarks
Subject to implementation
of national legislation

If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.
Public or restricted
access according to
binding rules

Simulations as e.g.
data models

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Sequence data

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules
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DATA COLLECTION
Records/data
Derived, compiled as
e.g. excerpts

Format
Digital; paper

Action
Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Remarks
Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Surveys

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years; 15 years for drug
research.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Published or
unpublished as e.g.
metrics, climatic or
health data kept by
authorities

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules
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DATA COLLECTION
Records/data
Photographs, X-ray
or other pictures

Format
Digital; paper

Action
Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Remarks
Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years; 15 years for drug
research.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Film, video or sound
recordings

Digital; paper

Preservation for long term
according to preservation
criteria.
If subject for appraisal:
disposal must be
documented and can be
possible only in
accordance with existing
rules under the condition
that all demands on data
stop.

Should be preserved as
long as it is needed to
verify research results,
generally at least 10
years.
Access to data will differ
according to national
rules; or institutional or
disciplinary requirements

Public or restricted
access according to
binding rules

Documentation on
bio-bank samples
collections

Digital; paper

Preservation

Documentation of
“work in progress” in
art within humanities

Digital; paper

Preservation

The data collection/gathering of data must always be accompanied by
documentation of all methods used; all alteration of raw data must be visible
and documented.
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Table 3 – Analysis

ANALYSIS
Records/data

Format

Action

Interim calculations
and statistics;
versions of data
processing

Digital

Appraisal and disposal
when no longer
needed

Permanent
calculations and
statistics; final results
of data processing

Digital

Preservation or
disposal if not needed
for interpretation of
final results

Documentation on
measurements and
registering

Digital or paper

Disposal or
preservation

Different versions of
tables and figures

Digital or paper

Appraisal and disposal
when no longer
needed

Photo documentation
of ongoing trial or
experiment

Digital or paper

Preservation or
appraisal according to
existing rules

Documentation on
selection criteria and
interpretation of data

Digital or paper

Preservation or
appraisal according to
existing rules

All processed data in
different versions
without permanent
value

Digital or paper

Appraisal and disposal
when no longer
needed

Remarks

Should be preserved if
not included in method
description

Should be preserved
according to requirements
of trial or experiment
reconstruction
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Table 4 – evaluation, audit

EVALUATION, AUDIT
Records/data

Format

Action

Correspondence with
publishers –peer
review

Digital, paper

Preservation

Hand outs for
seminars or
conferences –
presentations

Digital, paper

Preservation

Posters

Digital or paper, other
formats

Appraisal and disposal
when no longer
needed

E-mail
correspondence /
blogs/twitter or other
social media used in
the scientific
discourse

Digital

Preservation

Articles

Digital or paper

Preservation

Remarks

Mostly within e-publishing
and open access initiative

Table 5 – reporting of the results

REPORTING OF THE RESULTS

Records/data

Format

Action

Dissertations

Digital, paper

Preservation

Articles

Digital, paper

Preservation

“Milestones” –reports

Digital, paper

Preservation

Final reports

Digital, paper

Preservation

Remarks

Check points for reporting
of the research progress
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REPORTING OF THE RESULTS

Records/data

Format

Action

Publications,
including popular
science

Digital, paper

Preservation

Register over
publications

Digital, paper

Preservation

Documentation on
objects within art and
humanities

Digital, paper

Preservation

Media messages
and all other
publications

Digital, paper

Preservation

Remarks

Table 6 – Financial reporting

FINANCIAL REPORTING

Records/data

Format

Action

Financial and
scientific report to
sponsors/funders

Paper or digital

Preservation

Final report with

Paper or digital

Preservation

Remarks

statement of account
to close the project
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Table 7 – archiving

ARCHIVING

Records/data
Survey with

Format

Action

Remarks

Digital

Preservation

Optimal if integrated with
digital institutional
repository (e-Archive),
automatically generated

Submission
agreement

Digital

Preservation

Agreement on formats
possible for delivery to
the archive according to
OAIS standard24

Metadata declaration
and metadata
profiles

Digital or paper

Preservation

Declaration should be
made at the project start

Archival description
and metadata
revision

Digital

Preservation

Depends on binding rules
and legal background

Data sets

Digital

Preservation

Numeric or text

Text

Digital

Preservation

Pictures

Digital

Preservation

information about
research project
when it starts23

23 See appendix E , Handling and preservation of scientific records and research data
– Inquiry for preservation planning (SLU, Sweden)

Reference Model for an Open Archival Information System (OAIS),
http://public.ccsds.org/publications/archive/650x0b1.pdf
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5. STRATEGY FOR LONG-TERM PRESERVATION, DIGITAL CURATION
AND APPRAISAL
a. Definitions
Appraisal is is the process of determining whether records and other materials
have permanent (archival) value. Long-term preservation is preferably used in
the context of preservation of digital materials and means the active
management of digital information over time to ensure its accessibility. “Longterm” means “long enough to be concerned with the impacts of changing
technologies, including support for new media and data formats, or with a
changing user community. Long-term may extend indefinitely".25
According to the description made by the Digital Curation Centre (DCC),
“digital curation involves organizing and preserving digital information so that it
may be available for future use.”26 Digital curation makes it possible to
maintain and add value to a trusted body of digital information for current and
future use.
b. Preservation criteria
Criteria for preserving records and data of science will differ and will comprise
varying levels of archival practice depending on different needs and rules in
different disciplines and scientific communities.27 There is also a close
connection between preservation and legal conformity. Preservation and
access to research data will be limited by various types of legal requirements.
The limitations will depend on the legal system and culture of a country as well
as on the characteristics of a scientific discipline. However, preservation and
access shouldn’t be confused and even limited access to data or records
requires a robust preservation strategy.
Although there are differences caused by the various types of requirements,
there are a number of fundamental criteria for preservation. These criteria are
intertwined in a long tradition of openness within the universities and research
institutions, openness that aims towards an extensive dissemination and
evaluation of the research results.
These criteria may be summed up as:
- the necessity of verifiable results
- the possibility of access and
- the possibility of the reuse of data and creation of new research.

Consultative Committee for Space Data Systems. (2002). Reference Model for an Open
Archival Information System (OAIS). Washington, DC: CCSDS Secretariat, p. 1-1
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See http://www.dcc.ac.uk/
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See appendix D, Recommendations in brief…
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Data and the documentation generated in the research process activities
described previously are subject to implementation of these criteria.
There are also a large number of externally binding rules for preservation.
Good documenting of the research process guarantees data credibility,
validity and quality. All of these demands are not only the subject for the
implementation of the proper archival principles but also other legal
requirements formulated e.g. in rules on Good Clinical Practice ( the GCP)
which is consistent with the principles formulated in the Declaration of
Helsinki, or requirements formulated in Good Laboratory Practice (the GLP). 28
The credibility, validity and quality of data expressed in a good documentation,
preservation and access strategy meet the internal needs of the research
community. At the same time they also meet the needs of two other
preservation criteria: the possibility for the public to gain a better insight into
the research activity financed by public funds and control of the research, and
the third criterion: the possibility to reuse the already existing data for new
research and to keep the scientific heritage, as a part of the cultural heritage,
for posterity.
Besides these, interdisciplinary standards for metadata create criteria for
preservation.
c. Digital preservation and curation
Access to data over time raises new problems. Scientific data and records are
undoubtedly the basis of the research effort and very often have more than
just one life. However, technical development has changed the conditions for
both research and preservation. Without suitable preservation strategy and
digital preservation activity, there will be no guarantee of access to digital
research data in the future. For this reason preservation and metadata
planning should be routinely included in the research process as illustrated in
picture 2 in this guide.
Preservation of research data can be made by different methods: by
migrating, emulating or by preserving in native formats. However, preserving
in native formats requires proper documentation of software and the language
used. Therefore, emulation may be a more appropriate method for long-term
preservation.
Digital preservation and curation embrace metadata declaration, system of
links and context as well as capture of the workflow when possible. The whole

28 GCP,
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC
500002874.pdf
GLP,
http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/mc/chem(98)17&
doclanguage=en
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cycle of actions should follow all data within the research activities: data
captures, use, publishing, re-use, addition, preservation and appraisal.
At the same time as the technical development calls for a new approach to
preservation and curation of data, it opens new possibilities for research
demanding a large quantity of data and puts in a claim for quick and easy
access based on exchange of ideas and knowledge. 29 Building of research
infrastructure puts new demands on archiving and long-term preservation.

6. BENEFITS OF ARCHIVING
•

Creating and maintaining good documentation of the research data enhances
confidence in results and conclusions. It also supplies evidence of compliance
with research protocols and ethical standards. Archiving and long-term
preservation as an integral part of the research process supports high quality
research.

•

Well documented and preserved data make reuse possible. Collecting of data
can be very expensive. However, reusing of preserved high quality data that
are reliable can make it possible to realize substantial economic benefit.

•

Preserved reliable research data and records will give a fundamental and
useful source of information to the future historians of science and philosophy
of science, as well as the history of the sponsoring research institutes.
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A. Data archiving and documentation in computer science
(interview, Assistant Professor Nurit Haspel, University of
Massachusetts, USA)
Data archiving and documentation in computer science
Nurit Haspel, Assistant Professor, Department of Computer Science, University of
Massachusetts Boston.
There is no binding protocol that I know of regarding the need to preserve and document
scientific data and software in the CS academic world (things are different in commercial
software, I guess). The data needs to be preserved, but I am not aware of a procedure that
everyone is required to use although I believe such rules should exist. When a scientific paper
is published the main requirement is for the results and experimental protocol to be
reproducible by others. In other words – the methods, materials and results should be
displayed in a way that allows anyone else in the scientific community to reproduce the
experiments and verify the results. Also – when a computer scientist publishes a paper, a
colleague should be able to contact them and ask them for the data they used.
The most common way to archive and document data in Computer Science is a version
control software. The most widely used software packages are Subversion (svn) or Cervisia
(cvs). These software packages allow the user to create archives, which are digital databases
that contain different version of any type of data – reports, scientific articles and software. This
way the user can access all the previous versions of his/her work and this is especially
suitable if multiple users share the work on the same article or software package. For example
– it is quite common in research groups to have multiple people working on a shared project.
The data can be archived either on a PC or a server. The latter is preferred both due to the
fact that it is accessible to more people and also because of the larger probability of data
loss/corruption on a PC (servers are backed up often and are less subject to accidents). The
data is usually preserved indefinitely, and sometimes even years past the time the research
was done. These software packages manage versions by modification time and have the
ability to resolve version conflicts (for example, if two people work on the same piece of data
simultaneously, which they are not supposed to). The archived data for a given article
includes the article drafts, the actual scientific data the researchers worked on and the
software files (code). Ideally, people should also maintain log files and README files that
explain the contents of their data for posterity, as well as the changes they made from version
to version, but this is not always the case.
There are no rules that I am aware of as for how long data should be saved. Generally it is
saved indefinitely. Software may become outdated over the years, but raw scientific data can
be used even after many years, and algorithmic ideas can be re-implemented in a more
current programming language. In my opinion, in the long term it is important to preserve the
ideas and the minimal amount of data sufficient to reproduce the results in case it is needed.
Scientific data is confidential as long as it is not yet published. After that it should be made
available to the scientific community. Scientists, most often software developers, may license
their software under different types of license. The most common licensing type makes the
data available freely for academic use and may charge for commercial use. Several very
popular software packages are commercial (and they are either developed by academic
researchers or industry). In this case many times the university has a site license that allows
individual scientists to use the software without paying out of their own pocket. Scientific
articles become copyright of the journal they are published in, not the scientist's. Similarly,
intellectual property – data and software, belongs to the institute where the research was
conducted and not to the researcher.

32

B. Retention of the records of observational science (SLAC,
Stanford University, USA)
RETENTION OF THE RECORDS OF OBSERVATIONAL SCIENCE:
1. Short-term storage
a. Dependent upon unique disciplinary needs
b. Can be as short as several hours or days
c. Data creators should follow disciplinary guidance / best practices
2. Long-term retention (on site)
a. Dependent upon unique disciplinary needs
b. Care must be taken to ensure that data are retained in usable form
c. Data creators should follow disciplinary guidance / best practices
3. Long-term retention (archiving)
a. Do the originators or current holders of the data think the data are of sufficient longterm value to be preserved as part of the archived scientific record?
i. If Yes, go to item 3b
ii. If No, DISPOSE when on-site needs have been met
b. Have the originators demonstrated the long-term value of the data by annotating it
and by providing a written description sufficient for others to use the data set; i.e.,
have they made the effort to provide the necessary metadata? (This step is analogous
to preparing research results for publication.)
i. If Yes, RETAIN permanently
ii. If No, DISPOSE when on-site needs have been met
c. Have the data and metadata been certified by peer review or the appropriate
equivalent? This review would attest to both the quality and value of the data set.
i. If Yes, RETAIN permanently
ii. If No, DISPOSE when on-site needs have been met
d. If the data are not preserved, but are needed in the future, could they be reproduced
at reasonable cost?
i. If No, RETAIN current data permanently
ii. If Yes, DISPOSE when on-site needs have been met
4. Factors affecting viability of long-term electronic data / records
a. Adequate metadata
b. Robust, well-documented software
c. Robust storage (including at least two geographically dispersed mirror locations)
d. Ongoing financial support

REFERENCES AND RESOURCES:
Day, Michael. "The Selection, Appraisal and Retention of Digital Scientific Data: the ERPANET /
CODATA workshop" 30-April-2004 Ariadne Issue 39 Originating URL:
http://www.ariadne.ac.uk/issue39/erpanet-rpt/intro.html (Accessed 28 November 2010)
Managing Research Data 101. MIT Libraries Anne Graham, Amy Stout, & Katherine McNeill
January 2010 http://libraries.mit.edu/guides/subjects/datamanagement/Managing_Research_Data_101_IAP_2010.pdf (Accessed 28 November 2010)
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United States. Commission on Physical Sciences, Mathematics, and Applications (CPSMA) Study on the Longterm Retention of Selected Scientific and Technical Records of the Federal Government: Working
Papers National Academies Press. (1995) (Accessed 28 November 2010)
United States. Federal Meteorological Handbook No. 1. September 2005. http://www.ofcm.gov/fmh1/pdf/D-CH4.pdf (Accessed 28 November 2010)
United States. National Aeronautics and Space Administration. NASA: White paper on NASA science
data retention http://nssdc.gsfc.nasa.gov/nssdc/data_retention.html (Accessed 28 November 2010)
University Of Melbourne. Policy on the Management of Research Data and Records
http://www.unimelb.edu.au/records/research.html (Accessed 28 November 2010)

C. Checklist for the records of physics (SLAC, Stanford University,
USA)
Applicable to other disciplines
Types of materials individual scientists / researchers should retain:
•

Correspondence (including e-mail)

•

Student course notes

•

Laboratory notebooks & other research files

•

Diaries & appointment calendars

•

Drafts of scientific publications

•

Other writings of the scientist

•

Photographs and other pictorial works

•

Biographical materials

Core institutional and collaboration records that should be preserved
•

Grant applications

•

Minutes, memos, and administrative files

•

Legal and policy records

•

Summary financial records

•

Reports

•

Membership lists

All physics records should be evaluated and assigned one of the following three levels:
•

Level I: Projects or experiments that receive national or international awards of distinction;
involve active participation of nationally or internationally prominent investigators; research
which has resulted in a significant improvement in public health, safety, or other vital national
or international interests; scientific endeavors that were the subject of widespread national or
international media attention and/or extensive government investigation; projects which show
the development of new and nationally or internationally significant techniques which are
34

critical for future scientific endeavors or made a significant impact on the development of
national or international scientific, political, economic, or social priorities.
o Retention: Permanent.
•

Level II: Research that leads to the development of a "first-of-its-kind" process or product,
improved an existing process, product or application, or has implications for future research.
o Retention: Temporary. Cutoff files after project/program completion, cancellation or
termination, or in 5 year blocks. Destroy 25 years after termination of the
project/program.

•

Level III: Research projects/programs that do not fall into Level I or II.
o Retention: Temporary. Cutoff files after project/program completion, cancellation or
termination, Destroy 10 years after termination of funding for the project/program, or
when no longer needed for current research or education, whichever is LATER.

Suggested Metadata Elements for the Records of Physics
(1) Full name of office or unit creating the records.
(2) Official name of the project, project number or sub-project identifier, and summarized statement of
work.
(3) Summary of the project and its significance, including significant milestones (start, finish . . .)
(4) Name(s) of principal scientist or engineer(s).
(5) Names(s) of records management staff.
(6) Location of principal scientists, engineers and records management staff.
(7) Funding and/or oversight program.
(8) Research methodology, procedures, and techniques unique to project.
(9) If a patent application has been filed.
(10) Whether the records are subject to pending litigation. (Note: No documents
should be destroyed if they relate to a complaint or a claim that has been filed or
is likely to be filed even if the retention has been reached or exceeded. Approved
dispositions may be applied after resolution of the litigation and any subsequent
appeals.)
(12) Types of records (e.g., reports, correspondence, drawings).
(13) Access restrictions.
(14) Medium of records (e.g., paper, diskette, microfilm . . .)
(15) Location of records.
(16) Evaluation of records for future research and historical use.
(17) Suggested retention (disposition level).
REFERENCES AND RESOURCES:
American Institute of Physics, Scientific Source Materials , http://www.aip.org/history/source.html
(Accessed 28 November 2010)
CERN Scientific Information Group. (1997). "Rules applicable to archival material and archiving at
CERN." CERN Operational Circular No. 3. http://library.cern.ch/archives/archnet/documents.html
(Accessed 29 November 2010)
Data Preservation in High-Energy Physics. Study Group for Data Preservation and Long-term Analysis
in Physics. DPHEP-2009-001, released to arxiv:0912.0255 November 30, 2009. http://dphep.org
(Accessed 29 November 2010)
United States Department Of Energy Research And Development Records Schedule N1-434-96-9,
N1-434-07-01, And N1-434-08-02 Revision 2June 2008
http://www.cio.energy.gov/documents/RD_revised.pdf (Accessed 28 November 2010)
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D. Management of research material – recommendation for
researchers in brief (SLU, Sweden)
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E. Management and preservation of scientific records and research
data
– Inquiry for preservation planning (SLU, Sweden)

2009-10-29
Jurist- och dok.enheten
/R.Arovelius

Management and preservation of scientific records and research data
– Inquiry for preservation planning 30
Preservation of digital research data for the long term requires special routines and
actions. The aim is to take care of the data in best way and to secure future access. It is
important to instill best practice as early as possible.
A dialog with data producer and co-operation between researchers and archivists during
the ongoing research activities is essential.
This survey is to make it easier to undertake suitable actions for preservation planning.

I.

Organizational and administrative information:

Contact person for the research project:

E-mail address and phone number:

II. Information about research records and data
Project description (content):
(Name of the project, period of time, keyword/meta data/, Web links etc.)

The survey is for the university departments and units to fill in and makes it possible for the
central archival function of the university to plan for digital preservation.
30
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Project records:
(Kind of raw data, e.g. surveys, register data, experimental or observational; data context, meta data;
research results)

Format description:
1. Records in paper format (extent, structure, context/relations)

2. Digital data:
(format: e.g. text files, sound files, video, statistics, data sets, database structure)

III.

Technical environment:
1. Hardware platform:
(PC, Mac, other)

2. Operating system

3. Server, client and application software; database manager (if relevant)

IV.

Data storage
(CD, DVD, memory stick or external disc, band, other)

1. Product and type
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F. Proposal of criteria for the appraisal of intermediate records by
type of project or activity (laboratory archives, MAST, Brazil)
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