Digital (uration:
Scope and
Incentives
The four chapters in "Part 1. Digital Curation: Scope and Incentives"
provide a broad context for digital curation by introducing the main
concepts and giving an overview of the field.
Chapter

1

indicates the reasons why digital curation is necessary,

identifies what digital curation encompasses, suggests why you should
be interested in digital euration, notes the n1ain incentives for digital
curation, and examines who docs digital curation and what tasks they
carry out.
Chapter

2 notes the changing landscape in which librarians, archivists,

researchers, and scholars work; its requirements for different ways of
working and new kinds of infrastructure; and the different skill sets for
data euration.
Chapter

3

describes the application of life cycle models to digital

curation and looks in more detail at a key conceptual model and a key
standard for digital curation. The first, the Digital Curation Centre
(DCC) Curation Lifecycle Model, outlines the actions that comprise
digital curation and presents these actions in graphic form. This Lifecycle
Model is used as the structural basis of Parts II and III of this book.
The second lifecycle model, the Opcn Archive Information System
(OAlS) Reference Model, is widely used as the basis for the design and
implementation of digital archival systems.
Chapter

4

notes in more detail the meaning of the term data and of

other related terms. Investigating the meaning of the term data is partic
ularly important if a key question is to be answered satisfactorily: What
exactly is it that we want to curate?

1

Introduction

Chapter 1 sets the scene for digital curation and argues that it is central
to professional practice in all digital environments. It begins by indicating
why digital curation is necessary, then identifies what it encompasses,
briefly defines terms such as

data, digital object, and database in this

IN THIS CHAPTER:
.... Why There Is a Need for Digital
Curation

context, suggests why an interest in digital curation is important, notes

.... What Digital Curation Is

the main incentives for digital curation, and examines the tasks that

.... Why We Should Be Interested in

comprise digital curation and who carries them out.
Some definitions set the scene. First is a short working definition of
digital curation. Digital curation is defined briefly by the Digital Curation
Centre (DCC) as

.... Incentives for Digital Curation
.... Digital Curators

maintaining and adding value to a trusted body of digi tal research
data for current and future usc; it encompasses the active manage
ment throughout the research lifecycle. (Digital Curation Centre,
accessed 2010)

Definitions of the terms

Digital Curation

.... Summary: Main Characteristics of
Digital Curation
.... References

data, digital object, and database used in this

book come from the DCC Curation Lifecycle Model, the model upon
which the structure ofthis book is based (Digital Curation Centre, 2008).

Data is "any information in binary digital form." This definition is inten
tionally very broad and extends beyond the narrow connection of the word
with the outputs of scientific research. It includes

digital objects and data
Digital
objects
can
be
simple
or
complex.
"Simple
digital objects arc
bases.

discrete digital items; such as textual files, images or sound files, along with
their related identifiers and metadata.

Complex digital objects are discrete

digital objects, made by combining a number of other digital objects, such
as Web sites."

Databases arc "structured collections of records or data
stored in a computer system." These definitions of the terms data, digital
object, and database and their implications arc expanded on in Chapter 4.

Why There Is a Need for Digital (uration
The increasingly digital world that we all inhabit is changing the ways we
work and play. It is a truism that this results in the generation of massive
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quantities of data in all areas of our lives. Furthermore, these quantities
are increasing at significant rates. (This point is easy to illustrate. Consider
the amount of personal data-word-processed documents, digital
photographs, video files, and so on-you thought you needed to store
ten, even only five, years ago, and compare that with the quantity you
now think you need to store.) Data, whether personal or of any other
kind, has certain characteristics that require it to be actively managed. It
is at risk from many factors, including:
•

technology obsolescence-computers and software are updated
frequently, often resulting in inability to access data;

•

technology fragility-digital objects can become inaccessible if
only a small part of them is changed or corrupted;

•

lack of understanding about what constitutes good practice
digital curation is a new and still-developing field of practice, and
much about what is needed to make it work is still unknown;

•

inadequate resources-libraries, archives, and museums are
usually not resourced to carry out all they want to do; digital
curation is not always given a high priority, and understanding
what skill sets arc required to make digital euration work is not
fully known; and

•

uncertainties abolLt the best organizational infrastructures to
achieve effective digital curation.

Digital cLlration is also necessary for many other reasons. Many of the
current developments in the field-its practices, tools, storage tacilities,
and theoretical bases-are coming from the scientific, scholarly, and
research communities. These communities have been rapidly accom
modating new ways of working that rely increasingly on networked
computing to link researchers and scholars around the world and to
generate and share large-in some cases extremely large-data sets.
Historians, for example, "ignore the future of digital data at their own
periln if they do not "ensure the future of their own scholarship" \vhich
involves new prospects such as "linking directly from footnotes to
electronic texts" (Rosenzweig, 2003: paragraph 64).

A researcher in the

future will work differently:
Not only will then:: be text) with hyperlinks to related literature or
citations within the article, there \vill be links to the data reported
within the article, through graphs, tables, illustrations, that will
link to related datasets. (ARL \Vorkshop on New Collaborative
Rclatiomhips, 2006: 141)

This will only be possible if stable digital curation is achieved.
These trends are often described in the context of science as the move
from

in vitro to in silico science-broadly speaking, from laboratory

based science to science based on data and performed using computers.
These new contexts arc collectively termed in the United States as

cyberscholarship and in otller counnies as e-science or e-scholarship. Chapter
2 describes these trends in more detail.
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Cyberscholarship generates large quantities of data. This data is often
unique and Calmot be reproduced without major cost, if at all. An example
is environmental data. The data may be generated in an extremely
expensive experiment, and the cost alone means that the experiment
cannot be reproduced: an cxalnplc, perhaps extreme, is the nlassive
amounts of data generated from runs of the world's largest and highest
energy particie accelerator, the Large Hadron Collidcr.
Cyberscholarship also requires that data be available for use and for
reuse in the future. There are many reasons. Large data sets can be the
basis of analysis by scholars around the world, so they must be available
for access. Good research and scholarship are based on data that can be
verified and built on to lead to new knowledge. Data may be records
that have legal requirements: for example, tinancial records of business
transactions may be required to be kept for periods of time specified in
legislation. Some funding agencies require that data created during the
course of activities they fund be made available for public use and reuse.
The long· acknowledged roles of libraries and archives in preserving
social memory should also be noted as a significant reason for ensuring
data are available for use and reuse in the future, as social memory is
increasingly held in digital form.
One articulation of cyberscholarship is the U.K Research Information
Network's Stew ardship of Digital Research Data: A Framework of
Principles and Guidelines (Research Information Network, 2008: 3).
The Framework's five principles arc based on sharing and reusing
research data. The principles indicate the need for international standards
to be developed and applied to the creation and collection of data, the
importance of making this data able to be located and easy to use, and
the need to protect rights of data creators and owners-all with an
emphasis on efliciency and cost ·effectiveness. The last of these principles
is: "Digital research data of long term value arising from current and
future research should be preserved and remain accessible for current
and future generations."
For all of these reasons, actively managing data over their lifeeycie is
essential. Digital euration is a set of techniques that address the issues of
data protection alld risk mal1agement to ensure that the data arc available
and usable now and in the future.

What Digital (uration Is
The brief working definition of digital curation noted at the beginning
of this chapter comes from the DCC, the principal organization in the
United Kingdom t'lr developing and promoting digital curation con·
cepts and practices. Another definition, this one from the United States,
is provided by the Digital Curation Curriculum (DigCCurr) project
based at the University of ",orth Carolina at Chapel Hill in a description
of its interests. It expands on the DCC's brief definition:
OUf cultural heritage, modern scientific knowledge, and everyday
commerce and government depend upon the preservation of
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reliable and authentic electronic records and digit;'ll objects. While
digital data holds the promise of ubiquitous access, the inherent
fragility and evanescence of media and files, the rapid obsolescence
of sofuvarc and hardware, the need for well-constructed file systems
and rnetadata� and the intricacies of intellectual property rights
place all of these materials at risk and offer little hope of longevit),
for information that is not intentionally prcst:rved. A decade of
work in digital preservation and access has resulted in an emerging
and complex life-cyde constellation of strategies, technological
approaches, and activities

11m....

termed "digital curation." (DigCCulT,

accessed 2010)

Being aware of where these definitions originated helps us to better
understand the concerns of digital curation and its current emphases.
There were two drivers to the establishment of the DCC in the United
Kingdom: e-science, the "data deluge" and continuing access to the data
sets generated; and digital preservation, particularly thc rcalization that
digital preservation activities were by themselves insufficient to address
many of the issues associated with maintaining data over tilne. In the
United Kingdom this resulted in the development by the Joint Informa
tion Systems Committec (lISC) of a "Continuing Access and Digital
Preservation Strategy" (Joint Information Systems Committee, 2002) and
Lord and Macdonald's (2003) report about data curation for e-science,
one outcome of which W,LS the release of funding in 2003 to establish a
digital curation center. The DCC was established in 2004. Recause of its
basis in c-scicncc, much of the data curarion literature and activities in the
United Kingdom wcre initially focused heavily on scientific data, although
in recent years this scope has broadened. In general, the same can be said
for the United States, \"here initial interest in the need for data curation
came from the National Science Foundation. Rut the scope has recently
been broadcncd considerably through the interest of groups such as tlle
Research Libraries Group (now merged with OCLC), the Association of
Research Libraries, and the National Endowment for the Humanities to
include humanities and social science data. In both countries signitIcant
interest has also been expressed in the curation of personal data.
It is inlportant to reinforce the last point: that significant interest has
been shown in the curation of personal data. While it is true that most
of the recent understandings and practices of digital curation have been
developed for and by thc scientific communities, much of it is highly
applicable, often without modification, to all information in digital
form, whether personal data or data preserved by libraries and archives.
The reader is urged to keep this in mind when reading and applying the
points noted to his or her own context or area of interest.
Just which of the "emerging and complex life-cycle constellation of
strategies, technological approaches, and activities" (DigCCurr, accessed
2(10) make up digital curation? This is understood differently by different
groups. Some of the activities that make up digital curation are reported
by Brophy and Frey (2006: 38):
•
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Maintaining the links bem"een digital information and associ
ated annotations or published materials, including citations

•

•

•

•

•

Ensuring the long-term accessibility and reusability of digital
information
Performing archiving activities on digital information such as
selection, appraisal, and retention
Ensuring the authenticity, integrity, and provenance of digital
information are maintained over time
Performing preservation activities on digital information such
as migration or emulation
Maintaining hardware components to enable digital information to be accessed and understood over time

•

Managing digital information from its point of creation

•

Managing risks to digital information

•

Ensuring the destruction of digital information

These are all aspects of digital curation, but this list docs not present the
whole picture. So we are still left with the question: what is digital
curation? We can state what digital curation is not:
1. It is not digital archiving-one detinition of digital archiving is

"the process of backup and ongoing maintenance as opposed to
strategies for long-term digital preservation" (Digital Preservation
Coalition, 2008: 24).
2. It is not digital preservation defined as "all of the actions
required to maintain access to digital materials beyond the
limits of media failure or technological change" (Digital Preser
vation Coalition, 2008: 24) and as "policies, strategies and
actions that ensure access to digital content over time" (ALCTS
Preservation and Reformatting Section, 2007).
-

Although digital archiving and digital preservation are important
aspects of digital curation, they are not the whole story. Lavoie and
Dempsey (2004) describe the position:
OUf understanding of the totality of the challenges associated with
maintaining digital materials o\'er the long-term is coming more
sharply into focus. New questions are emerging, having less to do
with digital preservation as a technical issue per se, and more to do
with how preserving digi tal materials fits into the broader theme of
digital stewardship_ These questions surface from the view that digital
preservation is not an isolated process, but instead, one component
of a broad aggregation of interconnected services, policies, and stake
holders which together constitute a digital information environment.

Digital curation is a more inclusive concept than either digital archiping
or digital preservation. It addresses the whole range of processes applied
to digital objects over their lifecycle. Digital curation begins betore digital
objects are created by setting standards for planning data collection that
results in "curation-ready" digital objects that are in the best possible
condition to ensure they can be maintained and used in the future.
Digital curation emphasizes adding value to data sets and digital
7

objects, through things such as additional metadata or annotations, so
that they can be reused. Digital curation involves a wide range of stake
holders cutting across disciplinary boundaries: as well as cultural heritage
organizations such as libraries, archives, and museums, it also involves
funding agencies, government bodies, national data centers, institutional
repositories, and learned societies. (In fact, digital curation is the concern
of all who create and use data.) Digital curation is also concerned with
risk management: it "is about converting uncertainties into measurable
and manageable risks" (DRAMBORA, 2007). It is also about good data
management practices.
Digital curation is concerned with and applicable to a wide range of
digital objects. It is as equally applicable to complex digital objects that
are linked to other resources in a range of tormats, large science data sets,
or data sets that are changing every second, as it is to relatively simple
digital objects such as the static documents usually handled by lihraries and
archives. However, most data archiving and digital preservation practices
were developed for static documents; they do not transfer successfully to
more complex data. Although professional attention has been paid to
digital collections in libraries and archives tor many years (digital library
activities are a case in point), it has typically focused on only part of the
lifecycle, usually digitizing and providing access to the digitized informa
tion. Such actions cannot be considered as sufficient for digital curation,
which is concerned with the whole Iifecycie and emphasizes maintaining
digital information over time and ensuring its availability and usability in
the future. In this new era of data-driven scholarship and research, new
strategies and processes are needed to handle the wide range of data
created and maintained by many different kinds of nser communities.
Taking all of this into account, an expanded definition of digital
curation might read: Digital curation is concerned with actively managing
data for as long as it continues to be of scholarly, scientific, research,
administrative, and/or personal interest, with the aims of supporting
reproducibility, reuse of, and adding value to that data, managing it from
its point of creation until it is determined not to be useful, and ensuring
its long-term accessibility, preservation, authenticity, and integrity.

Why We Should Be Interested
in Digital (uration
That digital curation is necessary and a matter of urgency is generally
understood by anyone who uses computers. Seamus Ross (2007: 2), a
prominent researcher in several areas of digital curation, describes the
reasons why digital objects and data become unusable:
They are bound to varying degrees to the specific application pack
ages (or hardware) that were used to create or manage them. They
are prone to corruption. They are easily misidentified. They are
generally poorly described or annotated .. . . \Vhere they do have
sufficient ancillary data, these data are frequently time constrained.
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Figure 1.1 lists the threats to digital continuity-that is, to the continuing
accessibility and usability of data. The figure clearly indicates the most
significant reasons why digital curation is an urgent imperative.
Obsolescence is probably the most commonly recognized of these
threats. Our abilities to maintain digital objects and to use them over
time are challenged by the wide range of formats, of both software and
hardware, and by their rapid rates of change. Examples abound, among
them the fact that personal computers are no longer supplied with a
drive to read and write three-and-a-half inch diskettes, which were only
a few years ago the standard data storage medium for personal use. Some
of the wide range of storage media and computer formats are displayed
in online exhibits. Two of these are:
1. lzmeline: DilJital Preservation and Technology and Chamber of

Horrors: Obsolete and Endangered Media-accessed through
the introduction to the Cornell University Library's online
tutorial Digitall'reservation Management (Cornell University
Library, 2003-2(07)

Figure 1.1. Threats to Digital Continuity
The carriers used to store ... digital materials are usually unstable and deteriorate within a few years or decades at most
Use of digital materials depends on means of access that work in particular ways: often complex combinations of tools
including hardware and software, which typically become obsolete within a few years and are replaced with new tools
that work differently
Materials may be lost in the event of disasters such as fire, flood, equipment failure, or virus or direct attack that disables
stored data and operating systems
Access barriers such as password protection, encryption, security devices, or hardcoded access paths may prevent ongoing
access beyond the very limited circumstances for which they were designed
The value of the material may not be recognised before it is lost or changed
No one may take responsibility for the material even though its value is recognised
Those taking responsibility may not have adequate knowledge or facilities
There may be insufficient resources available to sustain preservation action over the required period
It may not be possible to negotiate legal permissions needed for preservation
There may not be the time or skills available to respond quickly enough to a sudden and large change in technology
The digital materials may be well protected but so poorly identified and described that potential users cannot find them
So much contextual information may be lost that the materials themselves are unintelligible or not trusted even when
they can be accessed
Critical aspects of functionality, such as formatting of documents or the rules by which databases operate, may not be
recognised and may be discarded or damaged in preservation processing
Source: Guidelines for the Preservation of Digital Heritage, March 2003. © UNESCO 2003. Used by permission of UNESCO.
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2.

The Computer History Museum's virtual exhibit

Time/ine of
Computer History (Computer History Museum, 2006)

The increasing quantities of data produced in digital form and their
increasingly dynamic nature (exemplified by large online databases that
are continually being added to by contributors around the world) pose
another major threat to digital continuity, challenging our ability to
capture, store, and access these data. The increasing quantities also
demand that decisions are made about which data to curate, as not all
data arc created equal. This raises challenging questions such as: How
do we decide what is likely to be useful in the future' Useful to whom?
How long should we plan to keep them? Do we want them to be usable
(functioual), and to what extent, in the future?
Responses to threats to digital continuity that arc based on traditional
preservation approaches do not work. Simply capturing data on stable
storage media and copying them onto ne\v storage ll1cdia ,,,hen obsoles
cence threatens are in themselves not sufficient to ensure digital continuity.
Digital data must b e managed from the point that they are created (or,
ideally, before they arc created) if their survival is to be ensured. Active
management of data over the whole of their life is necessary, requiring
"constant maintenance and elaborate 'life-support' systems" (Hedstrom,

2002). Social and institutional issues must also be addressed: where, for
example, does the continuing funding come from to maintain data in a
research environment that is project oriented? This book identi fies
responses to these challenges.

An analysis of the curation of research data in Canada in 2008 provides
a snapshot of the current situation and indicates clearly that there is
cause for alarm (Research Data Strategy Working Group, 2008). Using a
four-part data lifecycle framework (data production, data dissemination,
long-term data management) data discovery and repurposing) and ten
indicators (policies, funding, roles and responsibilities, standards, data
repositories, skills and training, accessibility, and preservation), this
analysis assessed Canada's current state against an "ideal state" based on
existing international best practice. The conclusion was that major barriers
exist to accessing and preserving research data in Canada, with significant
implications for the future of Canadian research and innovation. For
example, large amounts of data are currently being lost because Canada
does not have enough trusted data repositories. The following main
issues in the curation of research data in Canada were identified:
•

Data Production
o

Priority is on immediate usc, rather than potential for long
term exploitation.

o

Limited fundin g mechanisms to prepare data appropriately

e

Fc"v research institutions require data management plans.

a

No national organization that can advise and assist with

for later u se

.

application of data standards.
•

Data Dissemination
c

Lack of policies governing the standards applied to enSlIre
data dissemination.
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o

Researchers unwilling to share data, because of lack of time
and expertise required.

{)

Some policies require certain types of data be destroyed after
a research project is over.

•

Long-Term Management of Data
c

•

Lack of coverage and capaci ty of dala repositories.

u

Preservation activities in repositories arc not comprehensive.

o

Limited funding for data repositories in Canada.

o

Few incentives for researchers to deposit data into archives.

Discovery and Repurposing
G

.Most data rests on the hard drives of researchers and is inac
cessible by others.
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Per [i.e., pay] per view and licensed access mechanisms are
common where data are available.

() Many researchers are reluctant to enable access to their data
because they

feci it is their intellectual property. (Research
16)

Data Strategy Working Group, 2008:

Canada is by no means alone in facing significant barriers in curation of
research data. The Canadian report notes similar issues in the United
States, the United Kingdom, Australia, and elsewhere.
Annther cause for alarm is expressed in a 2008 survey of the pre
paredness for digital preservation of local governments in the United
Kingdom. Over 80 percent of the respondents already held digital
records. Although nearly half had a digital preservation policy, had
undertaken some planning, and gave high priority to preserving digital
records, awareness of the issues was low. Barriers to digital preservation
were identified as cultural ("organisation, political, awareness, external
partnerships/relations and motivation"), resource ("time, costs, funding,
storage"), and skills gap ("Training, competencies, IT") (Boyle, Eveleigh,
and Needham, 2008). If digital curation practice in this sector is not
addressed as a matter of some urgency, there will be crucial losses of data.
The situation is not, however, as uniformly bleak as some comnlcn
tators would lead us to believe. The issues were initially described and
promoted in alarmist terms, to the extent that the term "digital dark
age" has entered the collective consciousness through a Wikipedia entry
(Wikipedia, 2009; Harvey [2008] provides other examples of alarmist
terms and their consequences). But, as Lavoie and Dempsey (2004)
remind

llS,

"accumulating experience in managing digital materials has

tempered this view."

Incentives for Digital (uration
To date, much of the money for digital preservation and digital curation
has been short-term project-based funding. This project-based funding
model docs not support good digital curation practice. Because of the
finite time span of projects, employees locus on their next job application
or on getting funding lor the next project. In this context a high priority

is not usually placed on getting the data in good shape for curation
beyond the lile of the project. For example, there is often a lack of metadata
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to describe the data so that they are understandable. Data curation tasks
arc �"that extra burden, the one just beyond what is currently possible, in
the queue behind meeting the conterence deadline and writing the grant
application" (Rusbridge, 2007: 4). In these contexts it is important to
be clear about hov,.' data euration is of benefit so that continuing interest
in and application of digital curation arc encouraged and maintained.
In an environment of competing priorities and multiple detnands on
our time, why should we he interested in the euration of data? The
ans\ver is clear: euration has immediate and short-term benefits for all
\vho creatc, lISC, and manage data, in four main \vays:

]. Improving access. Digital euration procedures allow continuing
access to data and improve the speed of access to reliable data
and the range of data that can be accessed.
2. Improving data quality. D igital curation procedures assist in
improving data quality, improving the trustworthiness of data,
and ensuring that data arc valid as a formal record (sueh as use
as legal cvidencc).
3. Encouraging data sharing and reuse. Digital cur.tion proce
dures encourage and assist data sharing and use by applying
common standards and by allowing data to be ftllly exploited
through time (thus maximizing investment) by providing infor
mation about the context and provenance of the data.
4. Protecting data. Digital euration procedures preserve data and
protect them against loss and obsolescence.
Digital ClJration does all of this by providing tools and services to
migrate digital objects pIns their associated metadata into new formats that
stay meaningful to users and by providing a management infrastructure
for preserving thell1 over time.
The benefits of participating in digital clJration can be considered in
three categories: direct benefit.'! to data creators, "public good" obligations
(such as the increasing interest in open access), and compliance reasons.

Direct Benefits to Data Creators
Good digital curation practices benefit data creators in many \vays:
improved quality of data, improved access to data, increased visibility of
the research, and improved visibility and citation rates of the creator.
Good digital curation practices also result in in1proved risk management,
meaning that digital objects are more likely to remain usable over time.
Examples of risks related to data, as noted earlier, include failure of
storage ll1edia, hardware, or ne't\vork services; obsolescence of media,
hardware, and sofuvare; economic failure resulting in insufficient funding
to maintain data over the long term; and organizational failure, where the
parent organization no longer sees itself in the digital archiving business
and wishes to dispose of its data. Risk management methodologies assist
with developing lists of potential risks, assessing the likelihood of them
occurring, and identifYing their potential impact. These form the basis of
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policies and procedures to minimize the likelihood of risky events
occurring and to manage risks.

"Public Good" Obligations
Some incentives for digital curation relate to pnblic good. Pressure is
increasingly being brought to bear to make data more broadly available
for public scrutiny by community groups, for example, taxpayers'
groups.
The Open Access movement is an example of the acknowledgment
of "public good" obligations. The aim of open access is the free and
unrestricted online availability of research results-a typical definition
of it is "free, immediate, permanent online access to the full text of
research articles for anyone, webwide" ("Open Access," accessed 2010).
Participation in open access initiatives can assist data creators such as
researchers and scholars to maximize their research impact. (A bibliogra
phy on the Open Citation Project [accessed 2010] website lists studies
about the effects of open access on citation impact.) The return on
public investment in research can also be maximized by reporting and
citing that research more widely so that it forms the basis of further
research; here, open access initiatives can assist. Research funding bodies
are increasingly expecting open access to the research they fund. The
Wellcome Trust, a major U. K.-based funder of medical research, has
called for "Open and unrestricted access to the outputs of published
research" (Wellcome Trust, accessed 2010).
Open access initiatives are gaining strength. A 2007 petition to the
European Commission ( " Petition for Guaranteed Public Access to
Publicly-Funded Research Results," 2007) urges the adoption, as a matter
of urgency, of a recommendation to guarantee public access to publicly
funded research results shortly after publication. Open access journals
are firmly established; for example, the Public Library of Science (pLoS,
accessed 20]0) is a library of open access journals and other scientific
literature: "Everything we publish is freely available online for you to
read, download, copy, distribute, and use (with attribution) any way you
wish." The strength of the Open Access movement can be seen in the
Directory of Open Access Journals (DOAJ, accessed 2010).

Compliance Reasons
Digital curation can also be compliance driven. Commonly encountered
examples arc compliance with the requirements of funding bodies and of
publishers and the need to comply with specific legal requirements.
Research funding boclies now commonly require that grant applications
include provision for digital curation. A data management plan, or a
plan for the deposit of data into a publicly accessible data repository, is a
common example. The National Institutes of Health (NIH) in the
United States illustrates this point. "Data sharing is essential for expedited
translation of research results into knowledge, products and procedures
to improve human health," begins the NIH's data-sharing policy
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(National Institutes of Health, 2007). The NIH criteria for peer reviewing
of grant applications include an expectation that data will be shared. Their
statement "Access to Research Data" (National Institutes of Health,
2003) defines research data and outlines the process of seeking access.
The NIH provides a

Data Sharing Workbook (National Institutes of

Health, 2004a). Testimonials on the NIH website (National Institutes
of Health, 2004b) indicate the benefits of data sharing, such as more
rapid availability of data and higher take-up and reuse rates. In the
United Kingdom, deposition of data in existing databases or repositories,
which are sometimes prescribed, is mandated. For example, the U.K.
Economic and Social Research Council (ESRC) specifies the Economic
and Social Data Service (2003-2009) repository, and the U.K. National
Environment Research Council (NERC) specifies the NORA repository
(NERC Open Research Archive, 2009).
Compliance with legislation may necessitate good digital curation
practice. Many countries have data protection acts and frcedom of
information acts. Discipline-specific compliance requirements may also
determine practice. In the United Kingdom, the Freedom ofIn!ormation
Act (2000), the Data Protcction Act (1998), and the Environmental
Information Regulations (2004) mandate requirements for data that
require careful curatiOll. Natural environment research in the United
Kingdom, for example, may have to comply with the Antarctic Treaty;
data sets may contain "environmental information" that faBs within the
definition of the Environmental Information Regulations 1992; a contract
or Memorandum of Understanding with another body may speci/)' what
can and cannot be done \\�th the data. Details of these examples can be
found in the

NERC Data Policy Handbook (Natural Environment

Research Council, 2002, Section 3.5).
In some disciplines publishers now insist that potential authors
demonstrate aspects of digital curation. The publisher may require
specific conditions to be met before publication of research results, such
as registering

clinical trials in a publicly accessible database as a precondition

of publication-this is the case for major medical journals, such as the

British MedicalJournal, the Journal ofthe American Medical Association,
the New England Journal of Medicine, and The Lancet.

Digital Curators
The creators, users, and curators of data all play roles in the digital
curation process. The roles range from those of curators of large data
sets in scientific, library, and archive contexts, right down to those
played by individuals who create and use digital information for personal
use and who wish to keep some of it over time.
Creators of data include scholars, researchers, and librarians and
archivists who manage digitization programs. The best time to ensure
that digital objects are usable is when they are created. For these objects
to be usable and reusable, they must be of high quality, well structured,
and adequately documented. Data creators, therefore, should ensure
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that the digital objects they create are structured and documented to
ensure their longevity and reusability. Data reusers ensure that any
annotations they produce are captured and documented to a level that
ensures their annotations are understandable to other users of those
data.
Curators of digital information-people who have a primary role of
managing or "looking after" data-have joh titles that include archivist,
librarian, data librarian, and annotator, as well as data curator. Their roles
vary according to the context in which they work. For example, in a bio
science context the data curator's tasks include ongoing data managenlcnt,
intensive data description, ensuring data quality, collaborative information
infrastructurc work, and metadata standards work.
The D C C's website provides case studies that describe what curation
actually involves in practice (www.dcc.ac.uk/resources/case-studies).
Among the tuJI range of tasks and responsibilities encompassed by digital
euration are these:
•

Developing and implementing policies and services

•

Analyzing digital content to determine what services can be
provided from it

•

Providing advice to data creators and users/feusers

•

Ensuring subnlission of data to a repository

•

Negotiating agreements

•

Ensuring data quality

•

Ensuring that data are structured in the best way to provide
access, rendering, storage, and maintenance

•

Enabling the use and reuse of data

•

Enahling data discovery and retrieval

•

Preservation planning and implementation (e.g., ensuring appro
priate storage and backup routines, obsolescence monitoring)

•

Ensuring that policies and services are in place to make sure that
data is viable, able to be rendered, understandable, and authentic

•

Promoting interoperability

Summary: Main Characteristics
of Digital Curation
Digital curation is characterized by:
•

the range of processes applied to digital objects

over their whole
lifeeycle, trom creation to ultimate disposal (e.g., it places strong

emphasis on the importance of designing for curation at the
point that digita.l objects are created);
•

a concern with reproducibility of data as the basis of validation
of scholarly output, accountability, and recordkeeping;
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•

adding value to digital objects so that they can be reused or
repurposed (e.g., by adding metadata that assists in their dis
covery, management, and retrieval);

•

involving a wide range of stakeholders cutting across disciplinary
boundaries: these include heritage organizations (libraries,
archives, museums, art galleries), e-science and e-research
groups, researchers and scholars, and government bodies who
fund e-scicnce, higher education, and other activities;

•

a strong interest in open source solutions; and

•

strong links between research and practice.

Our understanding of digital curation is evolving. This becomes clear
when we attempt to apply currcnt digital cllration practices to the e-sciencc
context. Much current digital coration practice has been developed in
cultural heritage contexts, libraries and archives in particular, and is most
effective for static data. This does not transfer readily to the new schol
arship based on collaborative computing. This new scholarship is evolving
very rapidly, lacks standards, and deals with very large data sets. There is
a huge potential for reuse of data, but the infrastructure components to
allow this reuse arc currently very primitive or-more likely---<lo not yet
exist. The next chapter examines the new ways of working, their require
ments for digital curation, and the need to develop new kinds of skills.
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