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Open Exit: Reaching the End of the Data Lifecycle
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Introduction

Scientific research data often have a longer lifespan than the project that creates them.
This is particularly true when good research data management practice is put into place. Good
data management throughout the data lifecycle is essential for successful long-term preservation
and sharing, ensuring a long lifespan of use for research data. In addition to good data
management, many of us would agree that the importance, impact, and relevance of one’s
research data often influences the potential long-term value of it—that is that relevance, value
assessment, and retention are all closely linked. Yet it remains uncertain whether or not the
retention of data increases their inherent value. More fundamentally, do data in the lifecycle
smoothly progress from one stage to another without a gap or an exit? Should review,
assessment, and evaluation functions for scientific records and data be included at every stage
prior to reaching the end of the data lifecycle? These questions and similar inquiries about the
lifespan (and ‘death’ of data®) have motivated us to investigate a variety of actions involved in
curation decisions for data retention or deletion.

In this chapter, we suggest that potential use or retention should be considered by
researchers and/or data curators in every phase of the data lifecycle, particularly in the lifecycle
“potholes” where the cycle could naturally slow, stall, or end. We argue that identifying and

preparing for these points is a vital part of data curation in which long-term value is of central
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importance. From a curation practitioner’s perspective, value assessment of all kinds of records,
including datasets, is a crucial part of appraisal and selection for records management, curation,
and collection development. These appraisal and selection activities are the iterative, responsive,
and active processes of re-appraisal, weeding, deselection, deaccession, and disposition. These
actions are backed-up by a variety of technical, legal, and institutional policy. And appraisal
activities should occur throughout the research process and data lifecycle and should be based on
criteria rather than on the assumption that the very act of long-term preservation implies value.
In order to advance our understanding of the actions and decisions that adequately
safeguard data for future use, we examine a variety of technical, legal, and institutional
responses, controls, and resources that influence actions (and the actors involved in these
actions) to retain or not retain the data. Three areas provide context for discussion: university
records & information management, library collections management, and data curation.
University records & information management, hereafter “records management,” has grown out
of a concern for records as corporate assets which must be managed according to a specific set of
practices set by a local regulatory environment.” Similarly, library collections management (or
“collection development”) is understood as a set of routines aimed at adding materials, removing
materials, and efficiently finding materials in a library’s collection. We believe this comparative
exploration, bringing the discourse and practices developed by well-articulated records
management and library collections philosophies alongside the formative practices of data
curation, will help us identify points in the data lifecycle where curation would (or should) come

to an end.
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Comparative Exploration

In her article exploring a selection and appraisal framework for digital curation, Jinfang
Niu® adopts a comparative approach based on the processes and theories from the archives and
records management communities. We take a similar approach; however, as Niu draws from
methodologies aimed solely at selecting digital objects for preservation, we broaden our focus by
exploring methodologies aimed at deletion, disposition, and rejection of materials that exist as
part of a collection. The distinction is slight, but important; we want to shed light on the diverse
interpretation and understanding of how data should progress throughout the lifecycle.

As we approach disposition and end-of-lifecycle issues from the three perspectives
(university records & information management, library collections, and data curation), we focus
on the following five areas:

1) Terminology (usage and interpretation);

2) Scope (types, formats, and uses of objects);

3) Authority (actors and directives);

4) Appraisal Criteria (actions and factors that influence those actions); and,

5) Resources (human, financial, and physical space).

Although some existing studies suggest as many as ten criteria for disposition (as it
appears in routines of selection and appraisal),* we focus on these five elements not as criteria
themselves, but as a basis for comparison in order to determine how items are excluded or
removed from collections and archives. Tables 1 through 5, following a brief discussion, will

showcase our comparative observation across the three areas.
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“End of Lifecycle” Terminology

Beginning with terminology allows us to draw out conceptual similarities and differences
across the three areas to get a better sense of accepted definitions. As shown in Table 1, the term
‘disposition,” which is a key term in records management, refers to a strictly-bounded and
regularly scheduled decision-making process where an item is either archived or destroyed.® The
term ‘weeding’ used in library collection management, for example, creates the mental image of
a gardener removing weeds so that the carefully planted seeds can get more sunlight and rain,
aligning these decisions with natural processes.® ‘Selection” and ‘de-selection,” link the additive
and subtractive collections decisions, just as using ‘appraisal’ and ‘reappraisal’ creates a cyclic
decision narrative in the realm of data curation. In this chapter we use the terminology native to
the discipline considered in order to tie it more closely to the source material.

Table 1: Comparison in End of Lifecycle Terminology

University records & Library Collection Data Curation
information management | management

Terminology | Official record; Collection; Digital content;
Active/inactive records; Maintenance; Retention;
Disposition: retention or Weeding; Appraisal/Re-appraisal;
destruction Deaccessioning; Selection/Acquisition;
“Data-driven” deaccession; Data transfer/migration;
Deselection Disposition;

Destruction

Scope
The second element refers to the types, influence, and use of objects (whether physical,

digital, or combined). Within the domain of records management, library collections, and data
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curation we have explored the extent to which disposition decisions (or the lack thereof) about
digital objects are based on the methodologies developed for physical objects as shown in Table
2. A comparison of scope across these three areas demonstrates important distinctions between
ideal scope and the reality of implementation. For example, records management encompasses
all the documentation generated by an organization, but various factors, such as local policies
and confidence in the disposition of secure documents, affect the ability of a records program to
manage secure digital records in the same way as secure paper records. Library collections
management distinguishes between the object (either physical or digital) and the metadata
representing that object; discarding the object and discarding the metadata in the library catalog
are often two entirely separate processes. For data curation this distinction between ideal scope
and factors that limit implementation may also be important where raw data contains sensitive
information or is too large to be easily stored. In these situations the metadata may be an
important representation for the data itself. What is interesting about data curation is that its
scope is expanding at record speed, given the diverse formats of data and types of digital content
that even includes research project Web sites, audio and video files, and geospatial information
systems.” By contrast, some institutions like the National Oceanic and Atmospheric
Administration (NOAA) narrowly defines specific categories of scientific records (original data,
synthesized products, and experimental products) as subject to the appraisal and disposition
procedure.®

Table 2: Comparison in Scope

University records & Library Collection Data Curation
information management | management
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Scope

Theoretically embraces all
information created by
organization; includes any
information created in
support of the
organization’s mission or
in fulfillment of its legal
obligations.

Disposition of paper
records is often more
effective than electronic
records management.

Everything the library or
archive subscribes to or
collects, including
provisions for gift and
legacy materials: books,
journals, digital resources,
media, hardware, software,
etc.,

There is a difference
between discarding the
object and discarding the
metadata.

Theoretically everything that
researchers generate out of
research projects—recorded
factual material commonly
accepted in the scientific
community as necessary to
validate research findings.®

Decisions are often
influenced by types of data,
state of data (e.g., raw,
primary, analyzed,
published) and the
sensitivity of data.

Authority

The third element broadly covers actors who have some control or power over decisions

made about the object (see Table 3). These actors may be in the form of people or positions

within a larger organization (Records Manager, Collections Librarian) or in the form of policies,
mandates, or laws. As an example, distinct characteristics of traditional records and information

management approaches frame the death of data as more dependent on human factors than on the

analysis of legal requirements. Where official records retention schedules are incomplete, long-

term records appraisal must rely on professional judgment. In the world of research data

management and curation, where policies are still being formed, this acknowledgement of human

decisions above legal agency could legitimize evidence-based data exit strategies.

Table 3: Comparison in Authority

University records &
information management

Library Collection
management

Data Curation

Authority

Records schedule;

Collection

Data steward;
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(actors and
directives)

Retention schedule;
Records manager or
records coordinator;
Legal directives.

Developer/Manager;
Librarians;
State-level directives;
Consortial policies.

Data producer;
Repository collection
policies;

Institutional regulations;

Funder directives.

Appraisal Criteria

The fourth element examines processes enacted upon the object; in this case, the decision
to remove an object from a collection or lifecycle. As shown in Table 4, this decision-making
process is rather highly developed in records management, which relies on extensive records
retention schedules, comprehensive guidance created to identify disposition dates, and
instructions for all types and categories of organizational information. Records schedules have
admirable specificity, but schedule creators generally privilege administrative need and
organizational legal obligations, which might only obliquely apply to the more uncertain
environment of research data retention. '

Library collections weeding schedules are often marked by a concern for resources; as
physical/digital space or budgetary resources become scarce, weeding projects are initiated and
driven by a variety of criteria. In libraries where space and cost may not be critical issues,
weeding projects can be driven by a concern for the ‘health’ of the collection, or a desire for
managing the currency of the information.™* Appraisal in data curation has developed to ensure
that scientific records and data are usable over time; thus metrics of cost and historical use may
not be entirely relevant. Perhaps the most urgent criteria for assessment in data curation is that

of compliance; data that contain sensitive information, whether due to personally identifiable



Draft 3: Ogier, Nicholls, and Speer

information or represent a security risk (e.g., credit card information), should be managed and
disposed with a high degree of care.

Table 4: Comparison in Appraisal Criteria

University records & Library Collection Data Curation
information management | management
Appraisal Criteria include: Criteria include: Criteria include:
Criteria liability; space; funder ROI;
administrative need; currency; compliance;
superseded, obsolete, subject; (repository) collection
rescinded; time period after | coverage; alignment;
event/action. usage/cost-per-use; scientific/historical/continui
duplication (in format or ng value of data (in terms of
consortial location). re-usability);
quality;
integrity.

Resources (Human, Financial, and Spatial)

The fifth element addresses the cost needed to maintain the object within the collection
(see Table 5). Apart from large paper records storage operations, records management can be a
cost-effective force multiplier for data management: records managers are unique within
organizations in that they are responsible for the disposition of information created by others.
Libraries may find themselves grappling with a variety of concerns, including the cost of
purchasing/licensing collections, the high value of library real estate (location in city/on campus,
stacks vs. study space), or the quality of the metadata provided by vendors (where costly staff
time may be needed). Like the records management or library collections areas, there is
significant cost associated with data stewardship; however, the cost of data curation is still

unknown. Recent studies and tools have emerged in Europe from the ‘Collaboration to Clarify
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the Costs of Curation’ Project (also known as 4C), which aims to emphasize the value of

investing in curation infrastructure.*?

Table 5:

Comparison in Resources

University records &
information management

Library Collection
management

Data Curation

Resources

Costs of staffing and
centralized records
management program; costs
of staff time and resources for
records management tasks
within records-creating units

Costs: budget and
subscription/purchase models,
staffing resources, space
resources (physical);

digital space counted by
numbers of titles/items than by
storage size.

Storage/backup costs;
Preservation costs;

Cost of creating and managing
preservation metadata (to
ensure discoverability).

Discussion

By focusing on these five elements (terminology, scope, authority, actions/appraisal

criteria, and resources), we now summarize processes in use across records management, library

collections, and data curation in order to provide insight into practices of planned data retention

and deletion.

University Records & Information Management

In the discipline of records management, appraisal for records retention predominantly is

concerned with the primary administrative use of information by the creating organization, with

a general emphasis on addressing liabilities or inefficiencies associated with ongoing

maintenance of the documents by the original creators. The secondary value of information, or

the measure of its enduring utility for audiences outside of the creating unit or organization, is

also a focus of records retention scheduling. However primary use is often the first concern, and
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appraisal approaches associated with records management are notable for relying on authorities
more familiar and significant to research administrators than to academic departments or
information managers outside of the records profession.** A retention decision from the records
realm will rely on formal legal requirements for recordkeeping (when available) and other
guidance found in state records retention guidance (when applicable and present), federal statute
and administrative law, or on local institutional (e.g., university) policies based on business
needs.

At its heart, records management is centered upon the idea of the ‘record” which may be
deemed ‘official’ as the product of state business or governance, ‘active’ in that it is considered
current, or ‘inactive.” These categories can affect the retention schedule and disposal method
along with the content or coverage of the record. Thinking about research data as an official
record can introduce novel approaches to determining how to retain and dispose of data,
potentially offering new perspectives from which to address some problematic situations in data
curation. For example, considering your local records management approaches to sensitive or
confidential datasets may be informative to those developing data management plans or data
retention policies; though the majority of research data may not be governed by an externally-
mandated retention/disposal schedule, the data could fall under the mandate of other local
policies intended to govern information access and security, such as those maintained by
Institutional Review Boards or related administrative units. Consulting local or state-level

records management policies regarding issues of liability and security could help in answering

10
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questions about data retention and inform the decision to remove a dataset from the curatorial
process.
Library Collections

Creating policies and identifying the criteria for removing items from a collection has
long been a part of maintaining a healthy library collection.*® Library collections have grown
beyond just the physical; however, in many libraries, physical volume counts still function as a
metric for library status,*® and if appraisal criteria for digital collections exist, they are often
based on the same criteria for print-based collections. Library collection processes have
identified a variety of criteria for what physical materials to withdraw (or weed) such as:
appearance, duplication in other collections, outdated content, and low usage.’” In most libraries,

where space is often at a premium, physical dimensions and shelf space are also a concern; the

ever-expanding suite of library services necessitates careful consideration of physical collections.

Like records management, library collections concern both physical and electronic
records; however, a library’s digital collections, such as e-books, e-journals, and other e-
resources, present slightly different concerns. While currency remains an issue for electronic
materials, as Mike Waugh et al. note in their discussion of an e-book weeding project conducted
at LSU, *® concerns over physical space and appearance do not apply to digital collections; the e-
book weeding project at LSU was based on criteria of currency rather than space. However,
physical concerns could easily translate to criteria of financial resources or cost: digital
collections are usually hosted by the publisher and provided to libraries on a subscription model.

While they don’t require physical space within the library, the monetary cost of these resources

11
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could be a critical factor for retention or deselection. Metrics of cost-per-use are emerging as
vitally important criteria for assessing digital resources and are figuring into deselection policies
and activities, though they are not without significant drawbacks.*®

In addition to concerns over space and cost, criteria for deselection may also be set by
membership in consortia or agreements with multi-institutional digital libraries. HathiTrust, for
example, uses member institutions’ print holdings to determine legal use of in-copyright digital
materials; in order for a user at a member institution to gain access to the digital copy of an in-
copyright work, their institution must have at one time owned a print copy of the work.? In this
scenario, a physical volume could be removed from the collection without losing access to the
digitized copy; however, it may be resource intensive to do so and special care must be taken to
ensure that the correct metadata record for the digital copy remains. Similarly, membership in
state- or regional-library consortia may affect these decisions. For example, the Association of
Southeastern Research Libraries (ASERL) has formed a cooperative print journal retention
policy,? and joined the Washington Research Library Consortium in forming a print journal
archive.? In these agreements, libraries agree to retain certain print materials for a specified
amount of time (in the case of ASERL, until 2035). Thus, these consortial agreements and
memberships influence what can and cannot be removed from the collection.

While considering data as ‘just another’ library collection may gloss over some of the
uniqueness that emerged from the disciplines of data curation and data management, it also
presents a history of suitable criteria that could be used to assess research data. The term ‘data

curation’ itself implies a curatorial framework of management; merely uploading data into a

12
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digital or institutional repository is not data curation, nor is it good data management. These
collection management processes and criteria, used for decades by librarians to curate and care
for physical (and now digital) library collections, could serve as an initial framework for
assessing whether data should stay or exit the research lifecycle.
Data Curation

While records management and library collections practices could inform deselection
within the data lifecycle, often data retention is only assessed at the end of a project when the
researcher, often attempting to comply with funder sharing requirements, determines which data
to deposit into an archive. In these cases, the appraisal and de-selection practices within records
management and library collections are applied, but only after the object is in its final form.
Digital curation, which is defined as “maintaining and adding value to a trusted body of digital
information for future and current use; specifically, the active management and appraisal of data

over the entire lifecycle”?

needs to operate in situ: before, during, and after the research process.
Unfortunately, representing the research process in a lifecycle, implies that the transition is
seamless and smoothly progress from stage to stage. However, Carlson argues, “the most critical
gap between the stages in a life cycle model is between the stages where the data are actively
managed for use by the researcher who developed the data to where the data transition into being
curated,” suggesting a divide between data creators/users and curation practitioners in
interpretation and understanding of how data should/could progress in the model.** Carlson’s

emphasis on appraisal during the research process is, in many ways, unique to data curation.

Could appraising data during the lifecycle could lead to a different outcome when compared to

13
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appraisal at the end of the lifecycle? This is an area that the discipline of data curation should
more fully explore.

Current trends in appraisal and selection methods in data curation have been built upon
archival appraisal theories and collection development methods over the last decade.?® The term
“appraisal” refers to the method to identify digital content’s permanent value for the purpose of
long-term preservation, therefore discussions of appraisal in data curation have been closely
linked to institutional repository or data archival policies on collection development.?® Appraisal
criteria for initial selection decisions in a repository, for instance, function to to maintain
alignment with existing collections.?” Early efforts to create data repositories were, largely,
focused on a specific discipline or data type.? The rise of institutional data repositories and
large-scale data publishing practices have expanded selection criteria and broadened existing
collections beyond collection policies aimed at a specific discipline, data type, or data format.
Institutional data repositories, for example, collect, preserve, and give access to the research
products of an entire institution, though they often arrange materials by department, college, or
institute. Open, web-social repositories like figshare.com and Dryad (datadryad.org) continue to
change the landscape of data repository options, allowing a greater variety of data to be
accessible openly via the web.

While similar to practices described in the library collection section, data curation
focuses on digital contents rather than physical materials. Thus, a digital collection is measured
by size and its value can be based on the number of files, datasets, studies, and collections

available in the repository. The usage metric for digital collections, namely the number of

14
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downloads, is still emerging as an assessment metric for the enduring value of data, and is used
in retention or disposition decisions.*

At the practical level, appraisal in data curation has developed to ensure that scientific
records and data are usable over time. This is where, we believe, the two important issues (the
value of data and the retention period) intersect and where it is important to address the question:
What makes digital scientific records more or less usable? Although we lack standardized
metrics to assess the value of data based on its re-usability, there is a recent effort among data
stewards to document and compile cases in which their openly shared research data are being re-
used by others.*® This idea of reuse fuels the value assessment of data and drives the constantly
evolving paradigm of federal-funder return on investment.

Another distinctive characteristic of data curation is the significant role that research
communities play in appraising the value of data for long-term retention. In their data
management plans researchers may say that every dataset should be preserved for the maximum
period of retention (or forever, whichever comes first). We know, however, that due to resource
concerns, the rapidly evolving technology environment, and changes in policy and authority, we
cannot retain everything—sometimes the best we can hope for is planned obsolescence. From the
researcher's perspective, appraisal criteria of scientific records and data should be biased towards
relevance, significance, unigueness, sensitivity, and the impact of their overall research output.
These qualities are exactly those criteria at work in both library collections and records
management. Communicating these perspectives, and the differences between them, should be a

part of every retention and disposal discussion.

15
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Conclusion

Our review of these three disciplines—university records & information management,
library collections, and data curation—suggests that there are criteria for data retention and
destruction that go beyond a dataset’s projected value over time; Additionally, we advise that
anyone involved in deselection decisions also be aware of the local, legal, and disciplinary
policies that impact data at each stage in the research lifecycle. While data curation practices
may enable data discovery and retrieval, maintain quality, add value, and facilitate reuse over
time, perhaps curatorial “value-add” also incorporates the assessment of liability, risk, or
resource cost over potential value. In these cases, the curation decision may lead to disposal of
the dataset. If the purpose of data curation is to add value at every stage of the research lifecycle,
we suggest that this definition includes the consideration of when to exit the lifecycle. However,
these decisions cannot be made at too high a level; like records management, the decision to
dispose of a dataset must take into account a variety of factors including (but not limited to):
content, risk and liability, currency, scope, cost, quality, uniqueness, and external mandate. Not
all of these factors will apply to every dataset, but, we believe that these criteria, combined with
local practices, will provide a thorough basis for any decisions on when to exit the research

lifecycle.

! Although we were unable to identify any existing work that solely features the subject ‘death of data,” we have
noticed that subscribers of Research Data Management discussion list, RESEARCH-DATAMAN hosted by JISC,
have actively (and in a timely manner for our book chapter) engaged in online discussions about related topics,
including: ‘data retention,” ‘identifying archival material,” and ‘retention of physical research data.” Threads on
these topics are archived at: https://www.jiscmail.ac.uk/cgi-bin/webadmin?Al=ind1508&L=RESEARCH-
DATAMAN#9 (threads in August 2015), https://www.jiscmail.ac.uk/cgi-

bin/webadmin?A1=ind1509&L =RESEARCH-DATAMAN#12 (threads in September 2015), and
https://www.jiscmail.ac.uk/cgi-bin/webadmin?Al1=ind1510&L =RESEARCH-DATAMAN#33 (threads in October
2015).
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% Angus Whyte and Andrew Wilson. "How to Appraise and Select Research Data for Curation,” DCC How-to
Guides. Edinburgh: Digital Curation Centre. 2010. http://www.dcc.ac.uk/resources/how-guides
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2 Just as early efforts to create data repositories were, largely, focused on a specific discipline, different disciplines
have required different approaches to appraisal and disposition. Esanu et al. (2006) and Faundeen (2010) emphasize
the importance of disciplinary-specific appraisal criteria.

2 There is a great body of work on download statistics focusing on institutional repositories, including Organ
(2006) and Konkiel and Scherer (2013) to name only a few.

On February 2016, two open data advocates from Innovations for Poverty Action and Mozilla Science Lab,
Stephanie Wright and Stephanie Wykstra, have joined together to document examples of research data re-use from
any scientific discipline, https://www.mozillascience.org/share-your-story
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