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January 1, 2017
The following table provides extracts of text or paraphrased or combined ideas from articles, reports, and other works relevant to the stewardship gap, as well as citations to
their sources. The table indicates the gap area that the text relates to and the influences between gaps interpreted from the text. A bibliography follows at the end of the
document, and is also linked to from http://stewardshipgap.net.
Notes:
1. “CMP” stands for Curation, Management, and Preservation
2. "Other" designations (e.g., Knolwedge: Other) refer to a miscellaneous sub-category of the main gap area.
Relevant text and ideas
“Reusable” and reproducible are rarely feasible in any absolute sense

Gap Area
Reuse: Difficulty of
Reusing Data
Funding: Lack of
Funding

A core challenge for staffing is that most of the labor involved in data
management is invisible work. Information professionals, software
engineers, scientific programmers, instrument builders, and other
technical experts underpin the foundations of scholarship. These skills
often are undervalued and career paths are unclear. It is difficult to recruit
talented people under “soft money” contracts that lack job security and
routes for promotion. Investments in the human infrastructure will be
crucial to the success of keeping and exploiting research data.
A core challenge for staffing is that most of the labor involved in data
Funding: Lack of
management is invisible work. Information professionals, software
Funding
engineers, scientific programmers, instrument builders, and other
technical experts underpin the foundations of scholarship. These skills
often are undervalued and career paths are unclear. It is difficult to recruit
talented people under “soft money” contracts that lack job security and
routes for promotion. Investments in the human infrastructure will be
crucial to the success of keeping and exploiting research data.

Gap Influence
CMP->Reuse

Source
Borgman 2012

Culture->Human
Resources

Borgman 2015; Ember
and Hanisch 2013;
Lynch 2008

Funding->Human
Resources

Borgman 2015; Ember
and Hanisch 2013;
Lynch 2008

Relevant text and ideas
a key difficulty in assessing digital preservation costs lies in distinguishing
between the preservation stage and other stages, given that the
preservation costs may be impacted by decisions made much earlier in
the lifecycle of the digital resource, perhaps even at the time of its
creation
a tension between two needs that cannot easily be reconciled: providing
production systems for the current generation of high-end users, and
moving to the next highest level of computing capability
Access to data (sharing; benefits; value proposition to not withhold)
Achieving balance between domain scientists and computer scientists in
an organization [about cyberinfrastructure]
Achieving balance between domain scientists and computer scientists in
an organization [about cyberinfrastructure]
An investigator may be part of multiple, overlapping communities of
interest, each of which may have different notions of what are data and
different data practices
and maintaining a sufficiently long time horizon for access in the face of
continual change in data definitions, digital data media and formats, and
hardware and software obsolescence
and maintaining a sufficiently long time horizon for access in the face of
continual change in data definitions, digital data media and formats, and
hardware and software obsolescence

Gap Area
Knowledge: Costs
of Stewardship

Gap Influence
Knowledge->Funding

Infrastructure and
Tools: Difficulty
meeting
generalized and
special needs
Legal and Policy:
Incentives

Planning->Infrastructure
and Tools

Human Resources:
Uneven
Distribution of Skills
Human Resources:
Uneven
Distribution of Skills
Culture: Data
Definition

Human Resources->CMP

Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Sustainability
Planning: Planning
for Dynamic and

Planning->CMP

Culture->Sharing and
Access

Source
Eakin et al. n.d.;
Hendley 1998, quoted
in Eakin et al; Russell
and Weinberger 2000,
quoted in Eakin et al.
Atkins et al. 2003

Berman 2008; Borgman
2015; Science Staff
2011
Atkins et al. 2003

Human ResourcesAtkins et al. 2003
>Infrastructure and Tools
Culture->Sharing and
Access

Planning->Infrastructure
and Tools

Borgman 2012; Esanu
et al. 2004; Read et al.
2015
Burda and Teuteberg
2013; Esanu et al. 2004

Burda and Teuteberg
2013; Esanu et al. 2004

Relevant text and ideas

And yet the system of academic research achievement does not yet
recognize or reward researchers for sharing their data
And yet the system of academic research achievement does not yet
recognize or reward researchers for sharing their data
appropriate retention timing is hard to identify
Archiving requirements no longer apply solely to post-research
publication activities. Properly documenting data for long-term
preservation and access must become part of the daily practice of
scientists.
Astronomers reported varying practices for preserving these types of data
[secondary data, data on backup tape], usually storing only what they
expected to use in the future. None reported having preservation
resources for their work outside their group of collaborators
Astronomers reported varying practices for preserving these types of data
[secondary data, data on backup tape], usually storing only what they
expected to use in the future. None reported having preservation
resources for their work outside their group of collaborators
authors don’t want to relinquish control of large databases that can be
mined given the large amount of time to put them together

authors don’t want to relinquish control of large databases that can be
mined given the large amount of time to put them together

Gap Area
Adaptable
Infrastructure
Legal and Policy:
Incentives
Legal and Policy:
Incentives
Knowledge: Value

Gap Influence

Source

Legal/Policy->CMP

Culture: Other

CMP->Access

Thompson Reuters
2013
Thompson Reuters
2013
Borgman 2015; Esanu
et al. 2004
Esanu et al. 2004

Funding: Lack of
Funding

Funding->CMP

STC 2007

Funding: Lack of
Funding

Funding->Culture

Wynholds et al. 2011

Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use

Human Resources>Legal/Policy

NRC 2003

Human Resources>Sharing

NRC 2003

Legal/Policy->Sharing
and Access
Knowledge->CMP

Relevant text and ideas
building both free universal (general use) specialized cyberinfrastructure

Gap Area
Infrastructure and
Tools: Difficulty
meeting
generalized and
special needs
building the institutional commitments to make them into resource or
Commitment: Lack
reference collections is harder.
of Commitment
building the institutional commitments to make them into resource or
Commitment: Lack
reference collections is harder.
of Commitment
But today, no media, hardware or software exists that can reasonably
Sustainability
assure long-term accessibility to digital assets. A dynamic approach that
Planning: Planning
anticipates failures and obsolescence will be essential.
for Dynamic and
Adaptable
Infrastructure
CENS researchers are more willing to invest effort in documenting data for Culture: Research
people they know and trust
and Development
Certain development challenges also exist, including the tension between Infrastructure and
customization and shared infrastructure as well as the deployment,
Tools: Difficulty
maintenance, and support of infrastructure.
meeting
generalized and
special needs
certification can be very labor intensive for archives already stretched thin Human Resources:
Time
Challenge of “Interpretable”: presumes sufficient expertise to assess the
Reuse: Difficulty of
integrity of the data and to grasp their meaning and adequate
Reusing Data
documentation of the context of the data creation, processing, and
provenance.
Challenge of “Interpretable”: presumes sufficient expertise to assess the
Reuse: Difficulty of
integrity of the data and to grasp their meaning and adequate
Reusing Data

Gap Influence
Planning->Infrastructure
and Tools

Source
Cummings et al. 2008;
Lynch 2008

Commitment->Human
Borgman 2015
Resources
CommitmentBorgman 2015
>Infrastructure and Tools
Planning->Infrastructure Rosenthal 2005
and Tools

Culture->CMP

Wallis et al. 2013

Planning->Infrastructure
and Tools

Cummings et al. 2008

Human Resources->CMP

Edwards et al. 2013

Knowledge->Reuse

Borgman 2012

Human Resources>Reuse

Borgman 2012

Relevant text and ideas
documentation of the context of the data creation, processing, and
provenance.
challenge of cyberinfrastructure is primarily a challenge to our own
academic cultures
challenge of cyberinfrastructure is primarily a challenge to our own
academic cultures
challenge of establishing trustworthiness of data for reuse
Challenge of free riders for common-pool resources
Challenge of free riders for common-pool resources
Challenge of sustainability for common-pool resources
challenge to develop knowledge infrastructures that serve the diversity of
ideas, questions, methods, and resources that each contributes to
scholarship
challenges in data organization; poor organization
Challenges in linking; the robustness of knowledge infrastructures to link
publications and data for discoverability depends on investments in
information professionals to do the requisite work
Challenges in linking; the robustness of knowledge infrastructures to link
publications and data for discoverability depends on investments in
information professionals to do the requisite work
challenges in preserving interpretive information - protocols, codebooks,
software, specimens, metadata, standards, and so on (size of space
available to researchers)
challenges in preserving interpretive information - protocols, codebooks,
software, specimens, metadata, standards, and so on (size of space
available to researchers)

Gap Area

Gap Influence

Source

Culture: Research
and Development
Culture: Research
and Development
Reuse: Difficulty of
Reusing Data
Culture: Other

Culture->Human
Resources
Culture->Infrastructure
and Tools
CMP->Reuse

NSF 2007

Culture: Other

Funding->Infrastructure
and Tools
Planning->Funding

NSF 2007
Rauber 2012; Wynholds
et al. 2011
Borgman 2015
Borgman 2015

Infrastructure and
Tools: Lack of
Infrastructure
CMP: Difficulty
Managing Data for
Reuse
Human Resources:
Other

Infrastructure and Tools>Scholarship

Borgman 2015

CMP->Reuse (by
implication)

Berman 2008; Science
Staff 2011

Human Resources->CMP

Borgman 2015

Human Resources:
Other

Human ResourcesBorgman 2015
>Infrastructure and Tools

Funding: Lack of
Funding

Funding->CMP

Borgman 2015

Funding: Lack of
Funding

Infrastructure and Tools>CMP

Borgman 2015

Relevant text and ideas
Challenges of finding a place in shifting landscape where research
universities are looking more like corporations.
Challenges of implementing formal ("differential privacy") and in(formal
methods of allowing data to be queried while protecting privacy
challenges of providing uniform access to a broad variety of research
outputs—the technical and computational limitations in making the data
available, searchable and retrievable
challenges of using computational approaches: loss of context, loss of
provenance, and the difficulty of maintaining the relationships among
objects that are necessary to interpret the results
challenges of using computational approaches: loss of context, loss of
provenance, and the difficulty of maintaining the relationships among
objects that are necessary to interpret the results
clarify challenges of providing tools to enable reuse of those data
clarify challenges of providing tools to enable reuse of those data
clarify challenges of providing tools to enable reuse of those data
Clear legal frameworks for the sharing of publications and reuse of data
sets are needed at the national and international levels.

Clear legal frameworks for the sharing of publications and reuse of data
sets are needed at the national and international levels.

Gap Area

Gap Influence

Source

Reuse: Difficulty of
Reusing Data
Infrastructure and
Tools: Other

Legal/Policy->Reuse
Infrastructure and Tools>Discovery

Marchionini, Lee,
Bowden, 2012
Thompson Reuters
2013

Reuse: Difficulty of
Reusing Data

Knowledge->Reuse

Borgman 2015

Reuse: Difficulty of
Reusing Data

CMP->Reuse

Borgman 2015

Knowledge:
Challenges of
Enabling Reuse
Knowledge:
Challenges of
Enabling Reuse
Knowledge:
Challenges of
Enabling Reuse
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal/Policy:
Deficiencies That
Inhibit

KnowledgeBrown et al. 2015
>Infrastructure and Tools
Infrastructure and Tools>Reuse

Brown et al. 2015

Knowledge->Reuse

Brown et al. 2015

Legal/Policy->Reuse

OECD 2015

Legal/Policy->Sharing

OECD 2015

Relevant text and ideas

Gap Area
Stewardship,
Access, and Use
Collaboration:
Need for
Collaboration

Gap Influence

Source

Services->Planning

Downs and Chen 2013;
Ubaldi 2013

Culture: Sharing
attitudes and
practices
Legal and Policy:
Incentives

Culture->Sharing and
Access

Fecher et al. 2015

Culture->CMP

community objectives associated with digital preservation and the
organizational incentives that might motivate their realization (Lavoie
2003)

Legal and Policy:
Incentives

Culture->Legal/Policy

community objectives associated with digital preservation and the
organizational incentives that might motivate their realization (Lavoie
2003)

Legal and Policy:
Incentives

Legal/Policy->CMP

Concern by data managers that the tools and infrastructure available to
them will suffice for the digital preservation objectives they have to
achieve
Concerns from publishers about the sustainability of data when the
current custodian of the data ceases to exist in the future

Infrastructure and
Tools: Lack of
Infrastructure
Sustainability
Planning: Lack of

Infrastructure and Tools>CMP

Bradley 2005, quoted in
Eakin et al. n.d.; Eakin
et al. n.d.; Lavoie 2003,
quoted in Eakin et al.,
n.d.
Bradley 2005, quoted in
Eakin et al. n.d.; Eakin
et al. n.d.; Lavoie 2003,
quoted in Eakin et al.,
n.d.
Bradley 2005, quoted in
Eakin et al. n.d.; Eakin
et al., n.d.; Lavoie 2003,
quoted in Eakin et al.,
n.d.
Kuipers and van der
Hoeven 2009

Collaboration for preservation: In addition, as archives, repositories, and
data centers increasingly provide services that integrate data from
multiple sources, the need for sustainable capabilities will become even
more pressing, as a failure by one pro
commons-based exchange of research data impeded by a perceived
ownership of data (right to publish first) and need for control (reflected in
fear of misuse)
community objectives associated with digital preservation and the
organizational incentives that might motivate their realization (Lavoie
2003)

Planning->CMP

Kuipers and van der
Hoeven 2009

Relevant text and ideas

Considerable expertise, effort, restructuring, and proprietary software
may be necessary to reuse data
Considerable human expertise, both technical and scientific, is required to
support active use of these science data archives
Considerable human expertise, both technical and scientific, is required to
support active use of these science data archives
contextualization and description time-consuming
costs associated with preserving data longer term
costs associated with preserving data longer term
criteria for identifying data and for sharing them are not yet well
understood
criteria (for appraisal) are hard to identify
data cleaning and curation (for example, by developing metadata) is a
time-consuming activity that is rarely acknowledged in evaluation
mechanisms or grant allocation procedures.
data cleaning and curation (for example, by developing metadata) is a
time-consuming activity that is rarely acknowledged in evaluation
mechanisms or grant allocation procedures.
Data curation faces the challenge that the data must be housed,
managed, and made accessible prior to use, but actual uses may not be
known until after sizeable investments are made.
Data curation faces the challenge that the data must be housed,
managed, and made accessible prior to use, but actual uses may not be
known until after sizeable investments are made.

Gap Area
Strategy and
Planning
Reuse: Difficulty of
Reusing Data
Human Resources:
Other
Human Resources:
Other
Human Resources:
Time
Knowledge: Costs
of Stewardship
Support: Costs
Culture: Data
Definition
Knowledge: Value
Legal and Policy:
Incentives

Gap Influence

Source

Knowledge->Reuse

Borgman 2012; Wallis
et al. 2013
Wynholds et al. 2011

Human Resources>Reuse
Human Resources>Sharing and Access
Human Resources->CMP

Wynholds et al. 2011
McDonough 2012

Knowledge->CMP

Brown et al. 2015

Knowledge->Planning
Culture->Sharing

Brown et al. 2015
Borgman 2012

Knowledge->CMP
Human Resources->CMP

Esanu et al. 2004
OECD 2015

Human Resources:
Time

Human Resources->CMP

OECD 2015

Knowledge: Reuse

Reuse->CMP

Wynholds et al. 2012

Knowledge: Reuse

Reuse->Funding

Wynholds et al. 2012

Relevant text and ideas
Data curation faces the challenge that the data must be housed,
managed, and made accessible prior to use, but actual uses may not be
known until after sizeable investments are made.
Data curation faces the challenge that the data must be housed,
managed, and made accessible prior to use, but actual uses may not be
known until after sizeable investments are made.
Data curation faces the challenge that the data must be housed,
managed, and made accessible prior to use, but actual uses may not be
known until after sizeable investments are made.
data curation for archiving is funded by the same mechanisms that fund
principle aims of a research project
data curation for archiving is funded by the same mechanisms that fund
principle aims of a research project
data is not fit for use; it has not undergone a certain level of refinement
before being shared (e.g., interpretation of raw data, correction of
statistical errors, anonymization); or is out of date by the time it is
published.
data management efforts inadequate to the amounts of data being
generated
Data producers have few incentives besides the NIJ archiving requirement
to deposit their data, let alone expend extra effort to prepare their data
for deposit, and several disincentives are in place
Data producers have few incentives besides the NIJ archiving requirement
to deposit their data, let alone expend extra effort to prepare their data
for deposit, and several disincentives are in place

Gap Area
Knowledge: Reuse

Gap Influence
Reuse->Human
Resources

Source
Wynholds et al. 2012

Knowledge: Reuse

Reuse->Infrastructure
and Tools

Wynholds et al. 2012

Knowledge: Reuse

Reuse->Planning

Wynholds et al. 2012

Legal/Policy:
Institutional
structures and
pressures
Legal/Policy:
Institutional
structures and
pressures
CMP: Insufficient
Data Curation or
Management

Funding->CMP

Ember and Hanisch
2013

Legal/Policy->Funding

Ember and Hanisch
2013

CMP->Reuse

RECODE project;
Sturges et al. 2015

CMP: Insufficient
Data Curation or
Management
Legal and Policy:
Incentives

Human Resources->CMP

NAS 2009

Legal/Policy->Human
resources

Hedstrom and Niu 2008

Legal and Policy:
Incentives

Legal/Policy->Sharing
and Access

Hedstrom and Niu 2008

Relevant text and ideas
data quality issues can be difficult to monitor, as the process by which
data were originally collected and managed may be uncertain
data repositories with significant structural funding feel that core services
are valued by the funder and relatively secure, the settlement is
reasonable, but leaves little room for innovation, R&D or additional
services unless these are specifically con
data sets are not as easily identified and defined as scholarly research
articles.
data sharing is even less systematic in domains where few common-pool
resources exist

Gap Area
CMP: Quality

Gap Influence
Knowledge->CMP

Source
Tenopir et al. 2015

Funding: Lack of
Funding

Funding->Planning

Dillo et al. 2015

Culture->Sharing and
Access
Infrastructure and Tools>Sharing and Access

OECD 2015

CMP->Reuse (by
implication)

Borgman 2015

CMP->Sharing and
Access

Pepe et al 2014

Knowledge->CMP

Pepe et al 2014

Knowledge->Planning

Pepe et al 2014

Knowledge->Sharing

Pepe et al 2014

Planning->CMP

Pepe et al 2014

Culture: Data
Definition
Infrastructure and
Tools: Lack of
Infrastructure
datasets quickly fall out of synchronization with versions of hardware and CMP: Difficulty
software used to create and analyze them
Managing Data for
Reuse
De-funded projects (VO Registry, VAO), also service for large, homogenous Legal and Policy:
datasets, put doubt in the minds of astronomers thinking about doing
Incentives
extra work to share their data
De-funded projects (VO Registry, VAO), also service for large, homogenous Legal and Policy:
datasets, put doubt in the minds of astronomers thinking about doing
Incentives
extra work to share their data
De-funded projects (VO Registry, VAO), also service for large, homogenous Legal and Policy:
datasets, put doubt in the minds of astronomers thinking about doing
Incentives
extra work to share their data
De-funded projects (VO Registry, VAO), also service for large, homogenous Legal and Policy:
datasets, put doubt in the minds of astronomers thinking about doing
Incentives
extra work to share their data
De-funded projects (VO Registry, VAO), also service for large, homogenous Legal and Policy:
datasets, put doubt in the minds of astronomers thinking about doing
Incentives
extra work to share their data

Borgman 2015

Relevant text and ideas
De-funded projects (VO Registry, VAO), also service for large, homogenous
datasets, put doubt in the minds of astronomers thinking about doing
extra work to share their data
dealing with the diversity of sources, formats, and documentation
designing and staffing of organizations that work with faculty to provide
access services; manage data, prepare data for handoff; data mining,
make decision about whether services centralized or modeled on
individual departments, etc.
designing and staffing of organizations that work with faculty to provide
access services; manage data, prepare data for handoff; data mining,
make decision about whether services centralized or modeled on
individual departments, etc.
designing and staffing of organizations that work with faculty to provide
access services; manage data, prepare data for handoff; data mining,
make decision about whether services centralized or modeled on
individual departments, etc.
determining how much, and what, digital content to produce (talking
about scholarly publishing)
development of viable economic models for ensuring that the resources
needed for long-term stewardship are put in place, while at the same time
addressing the needs of the scientific community and society more
generally for open access to scientific data
development of viable economic models for ensuring that the resources
needed for long-term stewardship are put in place, while at the same time
addressing the needs of the scientific community and society more
generally for open access to scientific data
development of viable economic models for ensuring that the resources
needed for long-term stewardship are put in place, while at the same time

Gap Area
Legal and Policy:
Incentives

Gap Influence
Planning->Sharing

Source
Pepe et al 2014

CMP: Difficulty
Managing Data for
Reuse
Planning: Design
and Staffing of
Organizations

CMP->Reuse (by
implication)

Esanu et al. 2004;
Ubaldi 2013

Human Resources->CMP

Lynch 2008

Planning: Design
and Staffing of
Organizations

Human ResourcesLynch 2008
>Infrastructure and Tools

Planning: Design
and Staffing of
Organizations

Human Resources>Planning

Lynch 2008

Sustainability
Planning: Other
Sustainability
Planning: Business
and Economic
Models
Sustainability
Planning: Business
and Economic
Models
Sustainability
Planning: Business

Planning->Amount of
data
Funding->Human
Resources

NSF 2007

Funding->Infrastructure
and Tools

Downs and Chen 2013

Planning->Funding

Downs and Chen 2013

Downs and Chen 2013

Relevant text and ideas
addressing the needs of the scientific community and society more
generally for open access to scientific data
Differences among archives in nomenclature and taxonomy of data exist
within, as well as across, scientific communities
differences among the mandates and objectives of individual archives

Gap Area
and Economic
Models
Culture: Data
Definition
Culture: Mandates
and Objectives
Differences arise over privacy and confidentiality, from cultural attitudes
Culture: Sharing
to ownership and use, in attitudes to intellectual property protection and attitudes and
its limits and exceptions, and because of national security concerns.
practices
Legal/Policy
Different pieces of infrastructure evolve on different time scales
Infrastructure and
(technology fast, universities and publishers more slowly). Startup
Tools: Different
companies can move quickly but may not be investing for long-term
timescales of
sustainability
infrastructure
development and
maturity
differing criteria among archives for appraising value and selecting data
Culture: Identifying
for preservation
what is valuable
Difficult to convince governments and funding agencies to invest in shared Culture: Priority
technology, human, services infrastructure
Difficult to convince governments and funding agencies to invest in shared Culture: Priority
technology, human, services infrastructure
Difficult to convince governments and funding agencies to invest in shared Culture: Priority
technology, human, services infrastructure
difficult to define the array of skills and qualifications required in data
Knowledge: Skills
science programs and in data jobs
difficult to define the array of skills and qualifications required in data
Knowledge: Skills
science programs and in data jobs
difficult to find and retain skilled professionals
Funding: Lack of
Funding

Gap Influence

Source

Culture->CMP

Esanu et al. 2004

Culture->CMP

Esanu et al. 2004

Legal/Policy->Reuse

NSF 2007; Ubaldi 2013

Planning->CMP

Borgman 2015

Culture->CMP

Esanu et al. 2004

Culture->Funding

Borgman 2015

Culture->Human
Resources
Culture->Infrastructure
and Tools
Knowledge->CMP

Borgman 2015

Knowledge->Human
resources
Human Resources->CMP

Borgman 2015
Borgman 2015; Lynch
2008
Borgman 2015; Lynch
2008
Borgman 2015

Relevant text and ideas
difficult to find and retain skilled professionals
difficulties in estimating data creation/collection costs from depositor
surveys
Difficulties of maintaining evidentiary record as "scholarly
communications are fragmented, dispersed, and reaggregated in new
ways"
difficulty of resolving cultural differences in broad collaboration around
infrastructure
difficulty of resolving cultural differences in broad collaboration around
infrastructure
difficulty of resolving cultural differences in broad collaboration around
infrastructure
Difficulty with definition of "data"
Difficulty with definition of "data"
disparate procedures and metrics among archives for data quality
disparate procedures and metrics among archives for data quality
distinguishing between the costs of preservation and the costs of access
can be problematic
Diversity of scientific data and differing traditions and standards in their
treatment are also issues.
documentation of data is often a time-consuming task that is competing
with many other activities on the researchers priority list
Domain repositories face an uncertain future despite the growing demand
for data sharing and access

Gap Area
Funding: Lack of
Funding
Knowledge: Costs
of Stewardship
CMP: Data
Management
Fragmented
Culture: Research
and Development
Culture: Research
and Development
Culture: Research
and Development
Culture: Data
Definition
Culture: Data
Definition
Culture: Evaluation
of Quality
Culture:
Preservation
Practices
Knowledge: Costs
of Stewardship
Culture: Standards
Human Resources:
Time
Sustainability
Planning: Other

Gap Influence
Human Resources>Sharing and Access
Knowledge->Planning
CMP->CMP

Source
Borgman 2015
Houghton and Gruen
2014
Borgman 2015

Collaboration>Infastructure
Culture->Collaboration

Finholt and Birnholtz

Culture->Infrastructure

Finholt and Birnholtz

Culture->Legal/Policy

Sturges et al. 2015

Culture->Sharing and
Access
Culture->CMP

Sturges et al. 2015

CMP->Reuse

Esanu et al. 2004

Knowledge->Funding

Eakin et al. n.d.

Culture->Sharing and
Access
Human Resources->CMP

OECD 2015

Sharing and Access>Planning

Finholt and Birnholtz

Esanu et al. 2004

Pampel and DallmeierTiessen 2014
Kupiainen 2015

Relevant text and ideas
Each field develops its own inscriptions to document, describe, and
represent what it considers to be data.
evidence may be lost because the origin and authenticity of the data may
be uncertain
few long-term strategies for OGD that take into account context within
the society and in the public administration, and comprehensively address
technical, economic, social, legal, institutional and implementationrelated aspects
few long-term strategies for OGD that take into account context within
the society and in the public administration, and comprehensively address
technical, economic, social, legal, institutional and implementationrelated aspects
few long-term strategies for OGD that take into account context within
the society and in the public administration, and comprehensively address
technical, economic, social, legal, institutional and implementationrelated aspects
financial trade-off between creating new data and preserving old data

find ways of preserving and exchanging research data that are not based
on the commodification of research data (make a case for preserving
public goods)

Gap Area
Culture: Standards
Knowledge:
Provenance and
Authenticity
Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Legal/Policy:
Institutional
structures and
pressures
Sustainability
Planning: Business
and Economic
Models

Gap Influence
Culture->Sharing and
Access
Knowledge->CMP

Source
Borgman 2015

Planning->Funding

Ubaldi 2013

Planning->Infrastructure
and Tools

Ubaldi 2013

Planning->Legal/Policy

Ubaldi 2013

Funding->CMP

NAS 2009

Planning->CMP

ARL 2006

Kuipers and van der
Hoeven 2009

Relevant text and ideas
find ways of preserving and exchanging research data that are not based
on the commodification of research data (make a case for preserving
public goods)
Focusing on data publication could fix publication data into units that
prevents broader use
Forming these partnerships with other units at the institution] is listed as
the biggest challenge by respondents, and in some cases has led to
uncertain roles at the institution-level over which units have primacy over
RDM.
Forming these partnerships with other units at the institution] is listed as
the biggest challenge by respondents, and in some cases has led to
uncertain roles at the institution-level over which units have primacy over
RDM.
Forming these partnerships with other units at the institution] is listed as
the biggest challenge by respondents, and in some cases has led to
uncertain roles at the institution-level over which units have primacy over
RDM.
Forming these partnerships with other units at the institution] is listed as
the biggest challenge by respondents, and in some cases has led to
uncertain roles at the institution-level over which units have primacy over
RDM.
fundamental issue in the debate over the sharing of publication related
data, information, and materials is whether exceptions should be made to
a community standard if the progress of science might be advanced by
them
funding for preservation
Generally speaking, the more handcrafted the data collection and the
more labor-intensive the postprocessing for interpretation, the less likely

Gap Area
Sustainability
Planning: Business
and Economic
Models
CMP: Quality and
Usability
Collaboration:
Challenges Forming
Partnerships

Gap Influence
Planning->Sharing and
Access

Source
ARL 2006

Culture->CMP

Borgman 2015

Collaboration->CMP

Fearon et al. 2013

Collaboration:
Challenges Forming
Partnerships

Collaboration->Human
Resources

Fearon et al. 2013

Collaboration:
Challenges Forming
Partnerships

CollaborationFearon et al. 2013
>Infrastructure and Tools

Collaboration:
Challenges Forming
Partnerships

Collaboration>Responsibility

Fearon et al. 2013

Culture: Standards

Culture->Sharing and
Access

NRC 2003

Funding: Lack of
Funding
Human Resources:
Time

Funding->CMP

Pepe et al 2014

Human Resources>Sharing and Access

Borgman 2012

Relevant text and ideas
that researchers will share their data (goes on to say generalizations
difficult to make)
Government agencies often have strong technical capabilities, but are
subject to political and budgetary pressures and competing priorities
guard against financial threats

hard drives not as reliable as vendors say

Gap Area

Gap Influence

Source

Legal/Policy:
Institutional
structures and
pressures
Sustainability
Planning: Business
and Economic
Models
Infrastructure and
Tools: Other
CMP: Data
Management
Fragmented

Culture->CMP

Downs and Chen 2013

Planning->Funding

Downs and Chen 2013

Infrastructure and Tools>CMP
CMP->Knowledge

STC 2007

Knowledge->CMP

Wynholds et al. 2012

HEI research data holdings are often distributed amongst schools,
departments, groups and individuals. Several Universities have done
surveys that show their holdings are very fragmented, for example
residing on USB drives or local servers within individual research groups
How are data used and how are they reused? What types of data are most Knowledge: Reuse
likely to be reused, by whom, and for what purposes? Answers to these
questions are needed to inform information policy and the design of
digital libraries to support the capture, management, use, and reuse of
data
How are data used and how are they reused? What types of data are most Knowledge: Reuse
likely to be reused, by whom, and for what purposes? Answers to these
questions are needed to inform information policy and the design of
digital libraries to support the capture, management, use, and reuse of
data
How are data used and how are they reused? What types of data are most Knowledge: Reuse
likely to be reused, by whom, and for what purposes? Answers to these
questions are needed to inform information policy and the design of

Addis 2015

KnowledgeWynholds et al. 2012
>Infrastructure and Tools

Knowledge->Legal/Policy

Wynholds et al. 2012

Relevant text and ideas
digital libraries to support the capture, management, use, and reuse of
data
How are data used and how are they reused? What types of data are most
likely to be reused, by whom, and for what purposes? Answers to these
questions are needed to inform information policy and the design of
digital libraries to support the capture, management, use, and reuse of
data
How will publishers who traditionally regard themselves as content
providers negotiate the transition to a role focusing on service provision?
How will businesses and systems accustomed to a pay-to-read model
adapt to a pay-to-publish model?
If DMPs not accompanied by means of sharing, may not promote sharing
and reuse
If DMPs not accompanied by means of sharing, may not promote sharing
and reuse
If left to their own devices, most scholars will document their data just
well enough to serve the purposes of their immediate and planned
research projects
If left to their own devices, most scholars will document their data just
well enough to serve the purposes of their immediate and planned
research projects
Imbalance in structure and distribution of knowledge (study of
"charismatic megafuna" over other biota that are more fundamental
ecological process
Improving discovery

Gap Area

Gap Influence

Source

Knowledge: Reuse

Knowledge->Planning

Wynholds et al. 2012

Culture: Other

Planning->Funding

Thompson Reuters
2013

Infrastructure and
Tools: Lack of Tools
Infrastructure and
Tools: Lack of Tools
Human Resources:
Time

Infrastructure and Tools>Reuse
Infrastructure and Tools>Sharing and Access
Human Resources->CMP

Borgman 2015

Human Resources:
Time

Human Resources>Sharing and Access

Borgman 2015

Knowledge:
Challenges of
Enabling Reuse
Discovery

Knowledge->?

Edwards et al. 2013

CMP->Discovery
Infrastructure>Discovery
These are mainly implied
relationships having to
do with curation affect

Borgman 2015; Read et
al. 2015; Wallis et al.
2013

Borgman 2015
Borgman 2015

Relevant text and ideas

Gap Area

in many disciplines there are no standards in which the data can be
described
in practice it is rare to find detailed information regarding preservation
commitments offered by individual repositories

Culture: Standards

Knowledge:
Stewardship
Commitments
In preparing secondary data products for access, repositories need to
CMP: Insufficient
address issues of trust, documentation, interoperability, and ongoing
Data Curation or
value.
Management
in research-funding orgs, funding for infrastructure competes with funding Legal/Policy:
for research without expansion of overall funding
Institutional
structures and
pressures
In the academic sector, university libraries are natural foci for the
Funding: Lack of
stewardship of digital research data. But they need financial support to
Funding
evolve in this direction at a time when many budgets are being cut.
In the academic sector, university libraries are natural foci for the
Funding: Lack of
stewardship of digital research data. But they need financial support to
Funding
evolve in this direction at a time when many budgets are being cut.
In the present climate, domain repositories have difficulty supporting
Funding: Lack of
technical systems and staff expertise required for long-term preservation Funding
In the present climate, domain repositories have difficulty supporting
Funding: Lack of
technical systems and staff expertise required for long-term preservation Funding
In the present climate, domain repositories have difficulty supporting
Funding: Lack of
technical systems and staff expertise required for long-term preservation Funding

Gap Influence
Source
on interoperability (tied
to discovery but not
necessarily) and fact that
you need infrastructure
to enable discovery.
Culture->CMP
Pampel and DallmeierTiessen 2014
Knowledge-Planning
Lavoie and Malpas
2015
CMP->Reuse

Wynholds et al. 2011

Legal/Policy->Funding

Berman 2014

Funding->Human
Resources

Berman et al. 2010

Funding->Infrastructure
and Tools

Berman et al. 2010

Funding->CMP

Ember and Hanisch
2013
Ember and Hanisch
2013
Ember and Hanisch
2013

Funding->Human
Resources
Funding->Infrastructure
and Tools

Relevant text and ideas
Inadequate incentives for scientist participation in data preservation
inadequate knowledge of researchers of where to upload/deposit data
inadequate knowledge of researchers of where to upload/deposit data
inconsistencies and a lack of standardisation in journal policies about data
deposit
increased pressure on researchers to share, but little motivation
infrastructures are long-term initiatives that must navigate short-term
funding cycles and political turnover.
infrastructures are long-term initiatives that must navigate short-term
funding cycles and political turnover.
Institutional repositories cannot offer the features and visibility to
researchers that disciplinary repositories specializing in data sets for a
specific audience are able to provide
Institutional repositories cannot offer the features and visibility to
researchers that disciplinary repositories specializing in data sets for a
specific audience are able to provide
Insufficient data are released to justify developing a repository, and
insufficient demand exists to justify releasing and depositing data

Gap Area
Legal and Policy:
Incentives
Knowledge: Where
to Deposit Data
Knowledge: Where
to Deposit Data
Legal and Policy:
Lack of Consistency
and Alignment
Legal and Policy:
Incentives
Commitment:
Duration of
Commitment
Commitment:
Duration of
Commitment
Infrastructure and
Tools: Difficulty
meeting
generalized and
special needs
Infrastructure and
Tools: Difficulty
meeting
generalized and
special needs
Culture: Demand
for Data

Gap Influence
Legal/Policy->CMP

Source
ARL 2006

Knowledge->CMP

Sturges et al. 2015;
Wallis et al. 2013
Sturges et al. 2015;
Wallis et al. 2013
Sturges et al. 2015

Knowledge->Sharing and
Access
Legal/Policy->CMP
Legal/Policy->Sharing
and Access
Commitment>Infrastructure

Wallis et al. 2013

Commitment->Funding

Borgman 2015; Ember
and Hanisch 2013

Infrastructure and Tools>Discovery

Reeves et al. 2015

Infrastructure and Tools>Sharing and Access

Reeves et al. 2015

Culture->Sharing and
Access

Wallis et al. 2013

Borgman 2015; Ember
and Hanisch 2013

Relevant text and ideas
Insufficient data are released to justify developing a repository, and
insufficient demand exists to justify releasing and depositing data
Insufficient data are released to justify developing a repository, and
insufficient demand exists to justify releasing and depositing data
Insufficient data are released to justify developing a repository, and
insufficient demand exists to justify releasing and depositing data
insufficient resources, will, and leadership to build cyberinfrastructure for
the humanities and social sciences
insufficient resources, will, and leadership to build cyberinfrastructure for
the humanities and social sciences
integrating storage and compute resources between local and national
infrastructures

Interoperability allows some data and stakeholders in and keeps others
out. Policy, practice, standards, business models, and vested interests
often are greater determinants of interoperability than is technology
Interoperability allows some data and stakeholders in and keeps others
out. Policy, practice, standards, business models, and vested interests
often are greater determinants of interoperability than is technology
Interoperability allows some data and stakeholders in and keeps others
out. Policy, practice, standards, business models, and vested interests
often are greater determinants of interoperability than is technology
it is difficult to reuse others' data. The further you are away, the harder it
is
It is not sufficient to document data pre-processing steps; the processes
themselves must be captured

Gap Area
Culture: Demand
for Data
Culture: Demand
for Data
Culture: Demand
for Data
Culture: Priority

Gap Influence
Sharing->Funding

Source
Wallis et al. 2013

Sharing->Infrastructure
and Tools
Sharing->Planning

Wallis et al. 2013

Culture->Human
Resources
Culture->Infrastructure
and Tools
Infrastructure and Tools>Research Collaboration

NSF 2007

Culture->CMP

Borgman 2015

CMP:
Interoperability

Funding->CMP

Borgman 2015

CMP:
Interoperability

Legal/Policy->CMP

Borgman 2015

Reuse: Difficulty of
Reusing Data
CMP: Insufficient
Data Curation or
Management

Knowledge->Reuse

Borgman 2012

CMP->Reuse

Rauber 2012

Culture: Priority
Infrastructure and
Tools: Difficulty
meeting
generalized and
special needs
CMP:
Interoperability

Wallis et al. 2013

NSF 2007
Lynch 2008

Relevant text and ideas
It is time for a financial review of the situation: we need to understand the
full costs of curating data so that we can plan and budget for the required
infrastructure more effectively
It is time for a financial review of the situation: we need to understand the
full costs of curating data so that we can plan and budget for the required
infrastructure more effectively
knowledge-workers' institutions act without vision/strategy; piecemeal

lack a standardized mechanism to reference resources (from astronomy)
lack of a clear OGD strategy that provides incentives to public officials to
invest in OGD activities
lack of a clear OGD strategy that provides incentives to public officials to
invest in OGD activities
lack of a clear OGD strategy that provides incentives to public officials to
invest in OGD activities
lack of an ongoing and efficient flow of resources to preservation
throughout the digital lifecycle
lack of business model

lack of certainty about how much it will all cost and how to sustain
resources in the long term...The difficulty here is to estimate how much
data there will be and how more storage to budget for
lack of certainty about how much it will all cost and how to sustain
resources in the long term...The difficulty here is to estimate how much
data there will be and how more storage to budget for

Gap Area
Knowledge: Costs
of Stewardship

Gap Influence
Source
KnowledgeLyon 2007
>Infrastructure and Tools

Knowledge: Costs
of Stewardship

Knowledge->Planning

Lyon 2007

Sustainability
Planning: Lack of
Strategy and
Planning
Culture: Standards
Legal and Policy:
Incentives
Legal and Policy:
Incentives
Legal and Policy:
Incentives
Funding: Lack of
Funding

Planning->Sharing and
Access

Borgman 2012

Culture->Reuse?
Legal/Policy->Funding

Pepe et al 2014
Ubaldi 2013

Planning->Funding

Ubaldi 2013

Planning->Legal/Policy

Ubaldi 2013

Funding->CMP

Sustainability
Planning: Business
and Economic
Models
Knowledge: Costs
of Stewardship

Planning->CMP

Berman et al. 2010;
Ember and Hanisch
2013
Thompson Reuters
2013

Knowledge->CMP

Weigert 2015

Knowledge: Costs
of Stewardship

Knowledge->Planning

Weigert 2015

Relevant text and ideas
lack of certainty about how much it will all cost and how to sustain
resources in the long term...The difficulty here is to estimate how much
data there will be and how more storage to budget for
lack of certainty about how much it will all cost and how to sustain
resources in the long term...The difficulty here is to estimate how much
data there will be and how more storage to budget for [Duplicate]
lack of clarity about ownership of data; ownership of large-scale data sets,
potentially collected by machines or software providers

Gap Area
Knowledge: Costs
of Stewardship

Gap Influence
Planning->CMP

Source
Weigert 2015

Knowledge:
Amount of data

Knowledge->CMP

Weigert 2015

Legal/Policy->Reuse

OECD 2015

Legal/Policy->Reuse

OECD 2015

Legal/Policy->Sharing

Reeves et al. 2015

Culture->CMP
Culture->Planning

Reeves et al. 2015
Berman 2014

Planning->CMP

Berman 2014

Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
lack of clear guidelines around text and data mining
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
lack of common requirements and enforcement practices for data sharing Legal and Policy:
across agencies
Lack of Consistency
and Alignment
lack of common standards for data management and archiving
Culture: Standards
Lack of comprehensive plan for research data stewardship and
Sustainability
preservation due to primarily bad news, a weaker value proposition, and a Planning: Lack of
challenging business model
Strategy and
Planning
Lack of comprehensive plan for research data stewardship and
Sustainability
preservation due to primarily bad news, a weaker value proposition, and Planning: Lack of
a challenging business model
Strategy and
Planning

Relevant text and ideas
Lack of comprehensive plan for research data stewardship and
preservation due to primarily bad news, a weaker value proposition, and a
challenging business model
Lack of comprehensive plan for research data stewardship and
preservation due to primarily bad news, a weaker value proposition, and
a challenging business model
Lack of comprehensive plan for research data stewardship and
preservation due to a more challenging business model
Lack of comprehensive plan for research data stewardship and
preservation due to a more challenging business model
Lack of consistency from funders about how data is handled (whether
made accessible or not)
lack of coordination of roles, responsibilities, and funding sources among
those best positioned to preserve data (researchers)
lack of coordination of roles, responsibilities, and funding sources among
those best positioned to preserve data (researchers)
lack of critical mass to develop and sustain shared data resources

Gap Area
Sustainability
Planning: Lack of
Strategy and
Planning
Sustainability
Planning: Lack of
Strategy and
Planning
Sustainability
Planning: Business
and Economic
Models
Sustainability
Planning: Business
and Economic
Models
Legal and Policy:
Lack of Consistency
and Alignment
Responsibility:
Coordinate
Stewardship
Activities
Responsibility:
Coordinate
Stewardship
Activities
Collaboration: Lack
of Critical Mass

Gap Influence
Planning->Human
Resources

Source
Berman 2014

Planning->Infrastructure
and Tools

Berman 2014

Planning->CMP

Berman 2014

Planning->Human
Resources

Berman 2014

Legal/Policy->Sharing
and Access

Borgman 2012

Collaboration->CMP

Berman et al. 2010

Responsibility->CMP

Berman et al. 2010

CollaborationBorgman 2015
>Infrastructure and Tools

Relevant text and ideas
lack of demonstrated demand for research data outside of genomics,
climate science, astronomy, social science surveys, and a few other areas
lack of effective incentive mechanisms to promote data-sharing practices
among researchers
lack of expertise, resources to make metadata available
lack of expertise, resources to make metadata available
lack of funding and resources (libraries and museums) needed for large
scale, long-term digital data stewardship
lack of funding and resources (libraries and museums) needed for large
scale, long-term digital data stewardship
lack of funding and resources (libraries and museums) needed for large
scale, long-term digital data stewardship
lack of incentives for competition transparency; impacts
lack of incentives to experiment with cyberinfrastructure in the
humanities and social sciences;
lack of incentives to experiment with cyberinfrastructure in the
humanities and social sciences;
lack of incentives to experiment with cyberinfrastructure in the
humanities and social sciences;
lack of information about costs for decision making
lack of information about costs of keeping systems up to date as new
technologies emerge
lack of information about costs of keeping systems up to date as new
technologies emerge
lack of information about costs of keeping systems up to date as new
technologies emerge

Gap Area
Culture: Demand
for Data
Legal and Policy:
Incentives
Human Resources:
Skills
Human Resources:
Skills
Funding: Lack of
Funding
Funding: Lack of
Funding
Funding: Lack of
Funding
Legal and Policy:
Incentives
Legal and Policy:
Incentives
Legal and Policy:
Incentives
Legal and Policy:
Incentives
Knowledge: Costs
of Stewardship
Knowledge: Costs
of Stewardship
Knowledge: Costs
of Stewardship
Knowledge: Costs
of Stewardship

Gap Influence
Culture->Reuse?

Source
Borgman 2012

Legal/Policy->Sharing
and Access
Human Resources->CMP

OECD 2015

Human Resources>Sharing and Access
Funding->CMP

Eakin et al. n.d.

Funding->Human
Resources
Funding->Infrastructure
and Tools
Legal/Policy->Sharing
and Access
Legal/Policy->CMP

Eakin et al. n.d.

Downs and Chen 2013;
Erway 2015
Downs and Chen 2013;
Erway 2015
Downs and Chen 2013;
Erway 2015
Manyika et al. 2011
NSF 2007

Legal/Policy->Human
NSF 2007
resources
Legal/PolicyNSF 2007
>Infrastructure and Tools
Knowledge->Planning
STC 2007
Knowledge->CMP

Brown et al. 2015

Knowledge->Planning

Brown et al. 2015

Planning->CMP

Brown et al. 2015

Relevant text and ideas
lack of information about who has previously enhanced, annotated or had
access to the data
lack of infrastructure for large scale, long-term digital data stewardship;
lack of repositories for CENS research areas
lack of insight into a reasonable fee structure/amount: “Trying to figure
out the right cost for a Terabyte of data, or 7 hours of curation
lack of interoperability (among silos of information)
Lack of knowledge about preservation practices
lack of liability arrangements may prevent researchers from storing data

lack of liability arrangements may prevent sharing

lack of perceived demand; CENS investigators invest little effort in
metadata creation because they cannot foresee who might use their data
lack of reward or credit for sharing
lack of standardized archival practices and data formats (curation)
lack of standards (including Internet of Things)

Gap Area
Knowledge:
Provenance and
Authenticity
Infrastructure and
Tools: Lack of
Infrastructure
Knowledge: Costs
of Stewardship
CMP:
Interoperability

Gap Influence
Source
Knowledge->CMP
Thaesis and van der
(quality, trustworthiness) Hoeven 2010

Knowledge: How to
preserve
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Culture: Demand
for Data
Legal and Policy:
Incentives
Culture: Standards
Culture: Standards

Knowledge->CMP

Infrastructure and Tools>CMP

Downs and Chen 2013;
Wallis et al. 2013

Knowledge->Planning

Kupiainen 2015

Infrastructure->Sharing
and Access

Borgman 2015; Thaesis
and van der Hoeven
2010; Ubaldi 2013
STC 2007

Legal/Policy->CMP

Thaesis and van der
Hoeven 2010

Legal/Policy->Sharing

Borgman 2015

Knowledge->Curation

Wallis et al. 2013

Legal/Policy->Sharing
and Access
Culture->CMP
Culture->Sharing and
Access

Borgman 2012
STC 2007
NAS 2009

Relevant text and ideas
lack of standards for infrastructure

Gap Area
Culture: Standards

lack of standards for infrastructure

Culture: Standards

lack of support for data management for researchers in short and long
term

Human Resources:
Support for Data
Management
Knowledge: How to
preserve
Culture: Standards
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Infrastructure and
Tools: Lack of
Infrastructure

lack of understanding of preservation issues related to datasets
lack of vocabularies (for quality) applicable across domains
legal contracts by which data were obtained may prevent sharing

legislation for sharing databases has been problematic; it is problematic
for researchers to have to agree to restrictive terms to use a database

legislation for sharing databases has been problematic; it is problematic
for researchers to have to agree to restrictive terms to use a database

Libraries are not often set up with the proper infrastructure and support
to quickly adapt to new digital strategies and business models

Gap Influence
Culture->Sharing and
Access
Culture->Infrastructure
and Tools
Human Resources->CMP

Source
Borgman 2015

Knowledge->Planning

Brown et al. 2015

Culture->Reuse
Legal/Policy->Sharing

McDonough 2012
Borgman 2015

Legal/Policy->Reuse

NRC 2003

Legal/Policy->Sharing

NRC 2003

Infrastructure and Tools>Planning

Johnson et al. 2015

Borgman 2015
Giarlo 2012; Tenopir et
al. 2011

Relevant text and ideas
likelihood that recipient will not reciprocate
links to “personal datasets”, i.e., links to potential data hosted on
astronomers' personal websites, become unreachable much faster than
links to curated “institutional datasets”
links to “personal datasets”, i.e., links to potential data hosted on
astronomers' personal websites, become unreachable much faster than
links to curated “institutional datasets”
Little known about beginning, middle, and end of knowledge
infrastructures and what happens to the data they held. When research
funding ends, collaborations may disband gracefully, taking resources and
expertise to the next projects.
Lots of collections, resources out there; not a programmatic way of
dealing with them

Low funding priority for data management and preservation in many
scientific disciplines; lack of funding
Low funding priority for data management and preservation in many
scientific disciplines; lack of funding
management of metadata is critical for archivists, but not priority for
manufacturers or users
Managing data requires a much different architecture than systems for
publications or other textual documents. Rarely are data self-describing,
nor do they stand alone as independent units

Gap Area
Culture: Sharing
attitudes and
practices
CMP: Data
Management
Fragmented
CMP: Data
Management
Fragmented
Knowledge: Other

Gap Influence
Culture->Sharing and
Access

Source
NRC 2003

Culture->CMP

Pepe et al 2014

Culture->Sharing and
Access

Pepe et al 2014

Knowledge->CMP

Borgman 2015

Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Culture: Priority

Planning->CMP

Palmer 2015

Esanu et al. 2004; NAS
2009; NRC 2003

Culture: Priority

Culture->Data
Management and
Preservation
Culture->Funding

Culture: Priority

Culture->CMP

CMP: Other

Infrastructure and Tools>CMP

Esanu et al. 2004; NAS
2009; NRC 2003
STC 2007
Borgman et al. 2014

Relevant text and ideas
Managing research data is a knowledge infrastructure problem beyond
the scope of individual researchers or projects
Many bemoaned the lack of common metadata and archives as a main
impediment to using and storing data
Many bemoaned the lack of common metadata and archives as a main
impediment to using and storing data
Many bemoaned the lack of common metadata and archives as a main
impediment to using and storing data
many existing repositories will not scale to future demands, interoperate
well among disciplines, nor guarantee long-term access

Many governments and research institutions are currently bearing the
costs of offering open access to articles and to data, as well as the costs of
storage and the preservation of data sets on line. Given the rapidly
increasing amounts of data, public institutions will be challenged to find
sustainable funding and business models. Public-private partnerships with
private service providers may offer innovative solutions.
Many governments and research institutions are currently bearing the
costs of offering open access to articles and to data, as well as the costs of
storage and the preservation of data sets on line. Given the rapidly
increasing amounts of data, public institutions will be challenged to find
sustainable funding and business models. Public-private partnerships with
private service providers may offer innovative solutions.
Many traditional information preservation and access institutions such as
libraries and museums are struggling to develop the skills, resources, and
infrastructure needed for large scale, long-term digital data stewardship

Gap Area
Collaboration:
Need for
Collaboration
Culture: Standards

Gap Influence
Collaboration->CMP

Source
Borgman et al. 2014

Culture->CMP

Science Staff 2011

Culture: Standards

Culture->Reuse

Science Staff 2011

Culture: Standards

Culture->Sharing and
Access
Infrastructure and Tools>Sharing and Access

Science Staff 2011

Collaboration->Funding

OECD 2015

Sustainability
Planning: Business
and Economic
Models

Planning->Funding

OECD 2015

Human Resources:
Skills

Human Resources->CMP

Downs and Chen 2013

Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Sustainability
Planning: Business
and Economic
Models

Atkins et al. 2003

Relevant text and ideas
misalignment between the scale of the need for on-campus data curation
and the level of commitment by academic libraries to address this need
(as measured by the amount of resources allocated to this need vs. other
needs)
misalignment between the scale of the need for on-campus data curation
and the level of commitment by academic libraries to address this need
(as measured by the amount of resources allocated to this need vs. other
needs)
misalignment between the scale of the need for on-campus data curation
and the level of commitment by academic libraries to address this need
(as measured by the amount of resources allocated to this need vs. other
needs)
misalignment between the scale of the need for on-campus data curation
and the level of commitment by academic libraries to address this need
(as measured by the amount of resources allocated to this need vs. other
needs)
mismatch between job classifications like archivist and librarian, and the
actual demands of the data world. The implication is that repositories
cannot operate effectively on soft money; there needs to be an underlying
sustainable funding base
mismatch between the long-term commitment to preservation inherent in
the work of archiving, and the short-term and episodic funding upon
which this work is based; long-term preservation now only covered for
first 5 years (RDA)
mismatch between the long-term commitment to preservation inherent in
the work of archiving, and the short-term and episodic funding upon
which this work is based; long-term preservation now only covered for
first 5 years (RDA)

Gap Area
Commitment:
Extent of
Commitment

Gap Influence
Commitment->CMP

Source
Giarlo 2012

Commitment:
Extent of
Commitment

Commitment->Funding

Giarlo 2012

Commitment:
Extent of
Commitment

Commitment->Human
Resources

Giarlo 2012

Commitment:
Extent of
Commitment

CommitmentGiarlo 2012
>Infrastructure and Tools

Funding: Lack of
Funding

Funding->Human
Resources

Ember and Hanisch
2013

Commitment:
Duration of
Commitment

Commitment->CMP

Kupiainen 2015; Ember
and Hanisch 2013

Commitment:
Duration of
Commitment

Commitment->Funding

Kupiainen 2015; Ember
and Hanisch 2013

Relevant text and ideas
mismatch between the long-term commitment to preservation inherent in
the work of archiving, and the short-term and episodic funding upon
which this work is based; long-term preservation now only covered for
first 5 years (RDA)
mismatch between the long-term commitment to preservation inherent in
the work of archiving, and the short-term and episodic funding upon
which this work is based; long-term preservation now only covered for
first 5 years (RDA)
More labor is required to describe unique items or to merge them into
common structures. Each research data set is unique and requires its own
metadata and provenance records.
Most evaluations of universities and researchers are almost entirely based
on teaching and bibliometric indicators, attributing little value to the
sharing of pre-publication inputs and post-publication outcomes, such as
data and other relevant information
Most evaluations of universities and researchers are almost entirely based
on teaching and bibliometric indicators, attributing little value to the
sharing of pre-publication inputs and post-publication outcomes, such as
data and other relevant information
Most researchers will share more readily with their peers, given the
concerns for labor, interpretation, and likelihood of reuse
Much of the data being sought is “preserved” in ad hoc and fragmented
ways, and all too often ends up in “data mortuaries” rather than archives
Much of the effort under way to use cyberinfrastructure for collaborative
research is not giving adequate attention to sociological and culture
barriers to technology adoption that may cause failure, even after large
investments
Much of the effort under way to use cyberinfrastructure for collaborative
research is not giving adequate attention to sociological and culture

Gap Area
Commitment:
Duration of
Commitment

Gap Influence
Commitment->Human
Resources

Source
Kupiainen 2015; Ember
and Hanisch 2013

Commitment:
Duration of
Commitment

CommitmentKupiainen 2015; Ember
>Infrastructure and Tools and Hanisch 2013

Human Resources:
Time

Human Resources->CMP

Borgman 2015

Legal and Policy:
Incentives

Legal/Policy->CMP

OECD 2015

Legal and Policy:
Incentives

Legal/Policy->Sharing
and Access

OECD 2015

Human Resources:
Time
CMP: Other

Human Resources>Sharing and Access
CMP->Reuse

Borgman 2012

Culture: Research
and Development

Culture->Collaboration

Culture: Research
and Development

Culture->Human
Resources

Atkins et al. 2003;
Wynholds et al. 2011
Atkins et al. 2003

Atkins et al. 2003

Relevant text and ideas
barriers to technology adoption that may cause failure, even after large
investments
Much of the effort under way to use cyberinfrastructure for collaborative
research is not giving adequate attention to sociological and culture
barriers to technology adoption that may cause failure, even after large
investments
Much of the effort under way to use cyberinfrastructure for collaborative
research is not giving adequate attention to sociological and culture
barriers to technology adoption that may cause failure, even after large
investments
need to ensure data are accessible, usable by general public; this takes
more work than making data accessible to fellow specialists and may
require focused efforts
need to ensure data are accessible, usable by general public; this takes
more work than making data accessible to fellow specialists and may
require focused efforts
Neither the producers of data nor the agencies that require sharing can
agree on what are the data
No enterprise yet has a long-term strategy or solution [for digital
preservation] that does not require significant and ongoing capital
investment and operational expense.
No enterprise yet has a long-term strategy or solution [for digital
preservation] that does not require significant and ongoing capital
investment and operational expense.
No enterprise yet has a long-term strategy or solution [for digital
preservation] that does not require significant and ongoing capital
investment and operational expense.

Gap Area

Gap Influence

Source

Culture: Research
and Development

Culture->Infrastructure
and Tools

Atkins et al. 2003

Culture: Research
and Development

Infrastructure>Collaborative Research

Atkins et al. 2003

Human Resources:
Time

Human Resources>Reuse

Wynholds et al. 2011

Human Resources:
Time

Human Resources>Sharing and Access

Wynholds et al. 2011

Legal and Policy:
Lack of Consistency
and Alignment
Sustainability
Planning: Business
and Economic
Models
Sustainability
Planning: Business
and Economic
Models
Sustainability
Planning: Business

Legal/Policy->Sharing
and Access

Borgman 2012

Funding->CMP

STC 2007

Funding->Human
Resources

STC 2007

Funding->Infrastructure
and Tools

STC 2007

Relevant text and ideas

No funding for investigating feasible business models; not part of
contracted deliverables.
no group whose mainstream mission it is to plan and coordinate the data
infrastructure needed for the research community (reason for no
comprehensive plan)
no group whose mainstream mission it is to plan and coordinate the data
infrastructure needed for the research community (reason for no
comprehensive plan)
no group whose mainstream mission it is to plan and coordinate the data
infrastructure needed for the research community (reason for no
comprehensive plan)
No mechanism for expressing or knowing if access to datasets is required
on a time-frame faster than normal quality control processes allow (to
enforce quality standards on data before they are used)
no one knows what will have value; difficult to determine what will be of
value;
no one sector will be able to take on the responsibility for stewardship of
all research data
no single private foundation in the United States—with the exception of
the Bill & Melinda Gates Foundation, which primarily funds health
initiatives—has annual funding that equals the budget of CISE. Among the

Gap Area
and Economic
Models
Funding: Lack of
Funding
Responsibility:
Coordinate
Stewardship
Activities
Responsibility:
Coordinate
Stewardship
Activities
Responsibility:
Coordinate
Stewardship
Activities
Discovery

Gap Influence

Source

Funding->Planning

Kupiainen 2015

CommitmentBerman 2014
>Infrastructure and Tools
Commitment->Planning

Berman 2014

Planning->Infrastructure
and Tools

Berman 2014

Discovery->Reuse

Ashley 2012

Knowledge: Value

Knowledge->CMP

Responsibility:
Conduct
Stewardship
Activities
Funding: Imbalance
in Funding

Collaboration>Responsibility

Borgman 2015; Brown
et al. 2015; Esanu et al.
2004
Berman 2010

Funding->Human
Resources

NSF 2007

Relevant text and ideas
large private foundations, few are focused on humanities and social
sciences
no single private foundation in the United States—with the exception of
the Bill & Melinda Gates Foundation, which primarily funds health
initiatives—has annual funding that equals the budget of CISE. Among the
large private foundations, few are focused on humanities and social
sciences
No standard policy about open access and archiving among funders
not all researchers are necessarily aware of the possibilities offered by
open science.
not clear how such longterm stewardship should be funded and
supported
not clear how such longterm stewardship should be funded and
supported
not clear what organizations or institutions can and should maintain and
store such data, ensuring their long-term integrity and usability
Not possible to know costs until a preservation strategy is chosen
not yet agreed upon standards (e.g., in brain imaging) for how to share,
annotate, etc

Gap Area

Gap Influence

Source

Funding: Imbalance
in Funding

Funding->Infrastructure
and Tools

NSF 2007

Legal and Policy:
Lack of Consistency
and Alignment
Knowledge: Reuse
Possibilities
Responsibility:
Support
Stewardship
Activities
Responsibility:
Support
Stewardship
Activities
Responsibility:
Conduct
Stewardship
Activities
Knowledge: Costs
of Stewardship

Legal/Policy->Sharing
and Access

Thaesis and van der
Hoeven 2010

Knowledge->Reuse

OECD 2015

Commitment>Responsibility

Downs and Chen 2013

Responsibility->Funding

Downs and Chen 2013

Responsibility->CMP

Berman et al. 2010;
Borgman 2015; Downs
and Chen 2013

Planning-Knowledge

Culture: Standards

Culture->Reuse

Eakin et al., n.d.; Lavoie
2006, (quoted in Eakin
et al. n.d.)
NRC 2003

Relevant text and ideas
not yet agreed upon standards (e.g., in brain imaging) for how to share,
annotate, etc
OGD: A critical element of accessibility is to know the source of what the
user is searching for, and in many instances, where to begin searching can
pose a challenge
OGD: Certain legal requirements, as well as fragmented and diverse
legislation concerning privacy (e.g. UK Data Protection Act, re-use and
sometimes fees (e.g. in Sweden and Germany36) can create confusion for
end-users, or can make it more difficult for
OGD: challenges when federal government seeks to impose coordination
or consistency across the broad range of rulemaking processes, data and
portals enabling access to government data (need to collaborate and
coordinate)
OGD: Converting large volumes of data into re-useable formats has cost
implications
OGD: difficult from the user perspective to know which piece of data is
valid or should be trusted
OGD: every public agency has its own set of data, formats and standards
[Duplicate]
OGD: every public agency has its own set of data, formats and standards.
This can make it difficult from the user perspective to know which piece of
data is valid or should be trusted. A critical element of accessibility is to
know the source of what the user is searching for, and in many instances,
where to begin searching can pose a challenge.
OGD: how to develop a new business case and financing model for
collecting, converting, and diffusing public data in light of the accessibility
principle that open government data should be free or provided at cost

Gap Area
Culture: Standards

Gap Influence
Culture->Sharing and
Access
Discovery->Reuse

Source
NRC 2003

Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal/Policy:
Institutional
structures and
pressures
Knowledge: Costs
of Stewardship
Reuse: Difficulty of
Reusing Data
Culture: Standards

Legal/Policy->Reuse

Ubaldi 2013

Collaboration->Sharing
and Access

Ubaldi 2013

CMP->Sharing and
Access
CMP->Reuse

Ubaldi 2013

Culture->Reuse

Ubaldi 2013

Culture: Data
Definition

Culture->Reuse

Ubaldi 2013

Sustainability
Planning: Business
and Economic
Models

Planning->CMP

Ubaldi 2013

Discovery

Ubaldi 2013

Ubaldi 2013

Relevant text and ideas
OGD: how to develop a new business case and financing model for
collecting, converting, and diffusing public data in light of the accessibility
principle that open government data should be free or provided at cost
OGD: how to develop a new business case and financing model for
collecting, converting, and diffusing public data in light of the accessibility
principle that open government data should be free or provided at cost
OGD: internal culture of public sector institutions is not immediately
conducive to data sharing and requires additional efforts
OGD: lack of appropriate institutional structures to ensure accountability,
transparency, quality of data and responsibility in a context of
collaboration
OGD: lack of integration of OGD tools and applications
OGD: lack of procedures and standards on how to deal with open data in
governments (e.g. lack of tools available to make data open, of validation
structures and guidelines, guidelines on data collection that can
compromise the quality of the data and even
OGD: Need for engagement models and strategies to allow two-way
dialogue to take place between the public sector and the users of
government data
OGD: Proliferation of regulatory compliance requirements: federal web
designers in a compliance minefield that makes it hard for them to avoid
breaking the rules – while diverting energy from innovation towards
compliance
OGD: There is a substantial commitment and investment on the part of
public agencies as they need to acquire new skills, train employees,

Gap Area
Sustainability
Planning: Business
and Economic
Models
Sustainability
Planning: Business
and Economic
Models
Culture: Sharing
attitudes and
practices
Collaboration:
Support Structures

Gap Influence
Planning->Funding

Source
Ubaldi 2013

Planning->Sharing and
Access

Ubaldi 2013

Culture->Sharing and
Access

Ubaldi 2013

Culture->Collaboration

Ubaldi 2013

Infrastructure and
Tools: Lack of Tools
Infrastructure and
Tools: Lack of Tools

Infrastructure and Tools>Reuse
Infrastructure and Tools>CMP

Ubaldi 2013

Collaboration: Lack
of Collaboration

Planning->Reuse

Ubaldi 2013

Legal and Policy:
Incentives

Legal/PolicyUbaldi 2013
>Infrastructure and Tools

Commitment:
Other

Commitment->Funding

Ubaldi 2013

Ubaldi 2013

Relevant text and ideas
purchase technologies, and upgrade network infrastructure, which need
to be accounted for.
OGD: There is a substantial commitment and investment on the part of
public agencies as they need to acquire new skills, train employees,
purchase technologies, and upgrade network infrastructure, which need
to be accounted for.
OGD: There is a substantial commitment and investment on the part of
public agencies as they need to acquire new skills, train employees,
purchase technologies, and upgrade network infrastructure, which need
to be accounted for.
OGD: Use of data restricted due to disclosure policies that limit data
transparency or copyrights that result in lack of clarity over who owns
government data.
OGD: value and transparency might be hindered if data are not simple to
access due to its formats
Open science efforts involve different communities and different actors:
researchers, governmental institutions, universities and research centres,
libraries and data centres, private non-profit organisations, business
sector organisations including private academic publishers, supra-national
entities, citizens, etc.
Open science efforts involve different communities and different actors:
researchers, governmental institutions, universities and research centres,
libraries and data centres, private non-profit organisations, business
sector organisations including private academic publishers, supra-national
entities, citizens, etc.
Open science efforts involve different communities and different actors:
researchers, governmental institutions, universities and research centres,
libraries and data centres, private non-profit organisations, business
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Gap Influence

Source

Commitment:
Other

Commitment->Human
Resources

Ubaldi 2013

Commitment:
Other

CommitmentUbaldi 2013
>Infrastructure and Tools

Legal/Policy:
Deficiencies That
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Stewardship,
Access, and Use
Human Resources:
Other
Culture: Other

Legal/Policy->Reuse

Ubaldi 2013

Access->Knowledge

Ubaldi 2013

Culture: Other

Collaboration->Human
Resources

OECD 2015

Culture: Other

Collaboration->Planning

OECD 2015

CollaboationOECD 2015
>Infrastructure and Tools

Relevant text and ideas
sector organisations including private academic publishers, supra-national
entities, citizens, etc.
Open science efforts involve different communities and different actors:
researchers, governmental institutions, universities and research centres,
libraries and data centres, private non-profit organisations, business
sector organisations including private academic publishers, supra-national
entities, citizens, etc.
organizational structures are not robust enough to support resources
moving between local and national resources or to allow design of
tomorrow's architectures, tools, and services (see domain repository
problem of having resources to investigate business
organizational structures are not robust enough to support resources
moving between local and national resources or to allow design of
tomorrow's architectures, tools, and services (see domain repository
problem of having resources to investigate business
particular domains may have valuable systems set up that clash with the
expectations of certification—for instance, in oceanography researchers
are required to put their data in certain repositories and certification
would require the repositories to reje
Planning and developing requirements for data archives must
accommodate the continual change and evolution in the practice of
science; the local variability in focus, practice, and available technology
and other physical and human infrastructure; the differing mandates and
objectives of different data producers, as well as a diversity of potential
users, including scientists, educational institutions, businesses,
policymakers, and ordinary citizens
Planning and developing requirements for data archives must
accommodate the continual change and evolution in the practice of
science; the local variability in focus, practice, and available technology
and other physical and human infrastructure; the differing mandates and
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Gap Influence

Source

Culture: Other

Collaboration->Sharing
and Access

OECD 2015

Collaboration:
Support Structures

CollaborationLynch 2008
>Infrastructure and Tools

Collaboration:
Support Structures

Culture->Collaboration

Lynch 2008

Legal/Policy:
Institutional
structures and
pressures
Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure

Legal/Policy->CMP

Edwards et al. 2013

Culture->Planning

Esanu et al. 2004

Sustainability
Planning: Planning
for Dynamic and

Human Resources>Planning

Esanu et al. 2004

Relevant text and ideas
objectives of different data producers, as well as a diversity of potential
users, including scientists, educational institutions, businesses,
policymakers, and ordinary citizens
Planning and developing requirements for data archives must
accommodate the continual change and evolution in the practice of
science; the local variability in focus, practice, and available technology
and other physical and human infrastructure; the differing mandates and
objectives of different data producers, as well as a diversity of potential
users, including scientists, educational institutions, businesses,
policymakers, and ordinary citizens
Planning and developing requirements for data archives must
accommodate the continual change and evolution in the practice of
science; the local variability in focus, practice, and available technology
and other physical and human infrastructure; the differing mandates and
objectives of different data producers, as well as a diversity of potential
users, including scientists, educational institutions, businesses,
policymakers, and ordinary citizens
plans for the reevaluation of resources also need to protect digital
resources that happen to be reviewed when the represented topics or
disciplines are unpopular or when budgets are being scrutinized
injudiciously
Policies to promote open data are less mature than those to promote
open access to scientific publications.

Policy makers need to promote openness in science while at the same
time preserving competition; pushing for open access and open data too
early may be counterproductive in some cases.
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Adaptable
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Gap Influence

Source

Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure

Infrastructure and Tools>Planning

Esanu et al. 2004

Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure

Sharing and Access>Planning

Esanu et al. 2004

Sustainability
Planning: Other

Planning->CMP

Downs and Chen 2013

Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Legal and Policy:
Incentives

Legal/Policy->Sharing
and Access

OECD 2015

Legal/Policy->Sharing
and Access

OECD 2015

Relevant text and ideas
poor interoperability of data sources and steep learning curve
Popular attention drawn to extreme futures; miss middle ground of
getting there
preservation is an organizational as well as a technical challenge and the
responsibility, as has been widely recognized, spans a broad range of
stakeholders
privacy protections make data harder to use or less useful
Private foundations are important sources of support in the humanities
and the social sciences [for cyberinfrastructure], but they cannot make up
for the low level of federal funding.
Private foundations are important sources of support in the humanities
and the social sciences [for cyberinfrastructure], but they cannot make up
for the low level of federal funding.
Private foundations are important sources of support in the humanities
and the social sciences [for cyberinfrastructure], but they cannot make up
for the low level of federal funding.
Problems in using big data (privacy, hides complexities and expertise
involved)
Process for managing changes over time in needs and responsibilities of
data authors, managers, users, funding agencies at the level of the
discipline or community is no longer adequate given the substantial cost
of creating data collections and managing
Process for managing changes over time in needs and responsibilities of
data authors, managers, users, funding agencies at the level of the
discipline or community is no longer adequate given the substantial cost
of creating data collections and managing
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Gap Influence
CMP->Reuse

Source
Wynholds et al. 2011

Culture->Planning

Edwards et al. 2013

Collaboration>Responsibility

ARL 2006; Turner et al.
2015

Legal/Policy->Reuse

Fiore 2012

Funding->CMP

NSF 2007

Funding: Imbalance
in Funding

Funding->Human
Resources

NSF 2007

Funding: Imbalance
in Funding

Funding->Infrastructure
and Tools

NSF 2007

Reuse: Difficulty of
Reusing Data
Collaboration:
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Collaboration

Knowledge->Reuse

Borgman 2012

Collaboration->Human
Resources

NSB 2005

Collaboration:
Need for
Collaboration

Collaboration->Planning

NSB 2005

Relevant text and ideas
proliferation of MTAs is an impediment to sharing pub-related materials

properly managing data volume (the number of bits is enormous and
growing)
Providing access in ways that sustain their value for research requires
computational power
Providing access in ways that sustain their value for research requires
computational power
Providing access in ways that sustain their value for research requires
continual investment in curation
Providing access in ways that sustain their value for research requires
continual investment in curation
Providing access in ways that sustain their value for research requires staff
expertise to assist users in exploiting the resources
Providing access in ways that sustain their value for research requires staff
expertise to assist users in exploiting the resources
publishers appreciated the benefits of sharing data, but felt that their
servers would have difficulty holding the quantity of data included in each
article and that repositories were the right place
publishers appreciated the benefits of sharing data, but felt that their
servers would have difficulty holding the quantity of data included in each
article and that repositories were the right place
push towards open access, while creating more equity of access for the
community of users, creates a Burdan for domain repositories because it
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Gap Influence
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Source
NRC 2003
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implication)

Esanu et al. 2004; STC
2007

Infrastructure and Tools>Reuse
Infrastructure and Tools>Sharing and Access
Funding->CMP

Borgman 2015

Funding: Other

Funding->Sharing and
Access
Knowledge->CMP

Borgman 2015

Knowledge->Sharing and
Access
Responsibility->CMP

Borgman 2015

Reuse: Difficulty of
Reusing Data
Reuse: Difficulty of
Reusing Data
Responsibility:
Conduct
Stewardship
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Responsibility:
Conduct
Stewardship
Activities
Culture: Other

Borgman 2015
Borgman 2015

Borgman 2015

Downs and Chen 2013;
Sturges et al. 2015

ResponsibilityDowns and Chen 2013;
>Infrastructure and Tools Sturges et al. 2015
Legal/Policy->Funding

Ember and Hanisch
2013

Relevant text and ideas
narrows their funding possibilities. Without care, this shift may create a
different kind of inequity—less wellRDMS requires a diverse range of skills, many outside the typical expertise
of library staff and not all libraries can afford to hire new and/or retrain
staff. Creating archiving infrastructure and curating research data are also
expensive endeavors.
RDMS requires a diverse range of skills, many outside the typical expertise
of library staff and not all libraries can afford to hire new and/or retrain
staff. Creating archiving infrastructure and curating research data are also
expensive endeavors.
RDMS requires a diverse range of skills, many outside the typical expertise
of library staff and not all libraries can afford to hire new and/or retrain
staff. Creating archiving infrastructure and curating research data are also
expensive endeavors.
relatively few formal digital communities and relatively few institutional
platforms for online collaboration in the humanities
Reluctance to use datasets for which the researcher lacked prerequisite
expertise.
researchers do not provide data managers with all types of data they
make use of, e.g. source code and raw data sets
researchers don't realize planning early [for data management] could save
expense and pain later
researchers don't realize planning early [for data management] could save
expense and pain later
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Source

Funding: Lack of
Funding

Funding->CMP

Fearon et al. 2013

Funding: Lack of
Funding

Funding->Human
Resources

Fearon et al. 2013

Funding: Lack of
Funding
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and Tools

Fearon et al. 2013
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of Collaboration
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Culture: Sharing
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Planning: Lack of
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Planning
Sustainability
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Infrastructure and Tools>Collaboration
Knowledge->Reuse

NSF 2007

Culture->CMP

Thaesis and van der
Hoeven 2010

Planning->Funding

Lynch 2008

Planning->Human
Resources

Lynch 2008

Wynholds et al. 2011

Relevant text and ideas
researchers lack expertise in data management and data curation
Researchers produce large amounts of data, some of which may be useful
to others. Making those data useful to others requires a substantial
investment in documentation, and often in interpersonal negotiation,
above and beyond the conduct of the research per se. It is not possible to
justify making that level of investment in all data just in case someone,
somewhere, at some future time, might wish to use them.
Researchers produce large amounts of data, some of which may be useful
to others. Making those data useful to others requires a substantial
investment in documentation, and often in interpersonal negotiation,
above and beyond the conduct of the research per se. It is not possible to
justify making that level of investment in all data just in case someone,
somewhere, at some future time, might wish to use them.
Researchers worry about valuable earlier work that they still store, but
that in reality is unavailable for use because it is recorded on outdated
media (e.g., floppy disks), formatted for obsolete software, or relies on
antique programming languages. Som
Researchers’ skills needed for sharing articles or data sets openly on line
are unevenly distributed (Disciplines like CS and physics have longer
tradition of uploading to repositories and curating large datasets;
researchers in other disciplines may need
Reticence to trust data: The astronomers were wary of the dangers of
treating the data as given or as an aggregation of facts rather than as the
output of complex observational instruments.
Scholars need tools, services, and assistance in archiving their own data in
ways they can reuse them, which increases the likelihood that their data
will be useful to others later
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Source
Wallis et al. 2013

Human Resources->CMP

Wallis et al. 2013

Human Resources:
Time

Human Resources>Reuse

Wallis et al. 2013
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Kroll and Forsman 2010

Human Resources:
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Human Resources>Sharing and Access

OECD 2015

Reuse: Difficulty of
Reusing Data

Knowledge->Reuse

Wynholds et al. 2011
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Tools: Lack of Tools

Human Resources->CMP

Borgman 2015

Relevant text and ideas
Scholars need tools, services, and assistance in archiving their own data in
ways they can reuse them, which increases the likelihood that their data
will be useful to others later
Scholars need tools, services, and assistance in archiving their own data in
ways they can reuse them, which increases the likelihood that their data
will be useful to others later
Scholars need tools, services, and assistance in archiving their own data in
ways they can reuse them, which increases the likelihood that their data
will be useful to others later
Scholars need tools, services, and assistance in archiving their own data in
ways they can reuse them, which increases the likelihood that their data
will be useful to others later
Scholars need tools, services, and assistance in archiving their own data in
ways they can reuse them, which increases the likelihood that their data
will be useful to others later
scholarship is exploratory, local, diverse, and lacks shared community
resources
Scientific data are heterogeneous, and both interpretation and
management require deep expertise in the domain.
Scientific data are heterogeneous, and both interpretation and
management require deep expertise in the domain.
Scientific data are heterogeneous, and both interpretation and
management require deep expertise in the domain.
shortage of qualified people to work at repositories, particularly in
developing data management systems, defining data models, and
programming
shortage of qualified people to work at repositories, particularly in
developing data management systems, defining data models, and
programming
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Borgman 2015
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Borgman 2015
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Borgman 2015
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Borgman 2015
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Borgman 2015
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Wynholds et al. 2011

Human Resources>Reuse
Human Resources>Sharing and Access
Human Resources->CMP

Wynholds et al. 2011
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Human Resources:
Other
Human Resources:
Other
Human Resources:
Skills
Human Resources:
Skills

Wynholds et al. 2011
Ember and Hanisch
2013

Human ResourcesEmber and Hanisch
>Infrastructure and Tools 2013

Relevant text and ideas
Should a primary and backup archive system be connected, or not be
connected, by a network?
since it can be difficult to trust data quality, etc., is it not better to collect
new or additional data?
skills required for preservation are in short supply
Some institutions have not fully considered how to sustain RDM for the
long term
Some institutions have not fully considered how to sustain RDM for the
long term
Stakeholders may disagree on what kinds of data in any domain might be
worthy of that degree of investment or to whom those data might be
valuable
Stakeholders may disagree on what kinds of data in any domain might be
worthy of that degree of investment or to whom those data might be
valuable
Standards can improve the flow of information within communities but
also can create boundaries between them
students and citizens need to acquire the skills to take advantage of, use
and reuse data set shared by the research community.
tension between a desire to store data in formats which render it fit for
long-term access and a desire to store data in formats which render it fit
for immediate use
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Brown et al. 2015

Planning->CMP

Brown et al. 2015
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Brown et al. 2015
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Borgman 2015
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Other
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Borgman 2015
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Borgman 2015
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Human Resources>Reuse
CMP->Reuse

OECD 2015
McDonough 2012

Relevant text and ideas
the ability of the NEA, NEH, and IMLS to fund cyberinfrastructure directly
is diminished because much of the money in these agency budgets goes to
states through block grants over which the agencies have little control.
the construction and operation of VOs is limited by either the lack of
technology or the lack of organizational understanding that could be
gained from more systematic codifying and sharing of information.
the construction and operation of VOs is limited by either the lack of
technology or the lack of organizational understanding that could be
gained from more systematic codifying and sharing of information.
the construction and operation of VOs is limited by either the lack of
technology or the lack of organizational understanding that could be
gained from more systematic codifying and sharing of information.
the cost of opening up government data, although such cost – as well as
the cost of data production – has not been sufficiently appraised so far
The growth of new ways of knowing may come at the expense of old or
alternative ones. Efforts to expand access to knowledge for some groups
may curtail or limit the effective access of others
the most robust, important and adopted infrastructure-related efforts of
the VAO, like the VO “Registry” essential for tools to find data, are not at
all secure from funding cuts
the most serious challenge to data curation arises at the semantic level,
ensuring the authenticity and correct interpretability of data
the NVO and VAO efforts skewed towards large, homogenous datasets
The real challenges lie in designing digital libraries to assist in the capture,
management, interpretation, use, reuse, and stewardship of research
data. Opportunities and challenges for the digital library community are
plentiful. (8)
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Collaboration:
Support Structures

Gap Influence
Legal/Policy->Funding

Source
NSF 2007

Collaboration:
Support Structures

Sharing and AccessCummings et al. 2008
>Infrastructure and Tools

Collaboration:
Support Structures

Sharing and Access>Knowledge

Cummings et al. 2008

Knowledge: Costs
of Stewardship
Knowledge: Other

Knowledge->Sharing and
Access
Knowledge->Sharing and
Access

Ubaldi 2013

Funding: Lack of
Funding

Funding->Infrastructure
and Tools

Pepe et al 2014

CMP: Difficulty
Managing Data for
Reuse
Culture: Priority
Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure

CMP->Reuse

Rauber 2012

Culture->CMP
Planning->CMP

Pepe et al 2014
Borgman et al. 2014

KnowledgeCummings et al. 2008
>Infrastructure and Tools

Edwards et al. 2013

Relevant text and ideas
The real challenges lie in designing digital libraries to assist in the capture,
management, interpretation, use, reuse, and stewardship of research
data. Opportunities and challenges for the digital library community are
plentiful. (8)
The science and technology studies literature is more concerned with the
processes by which publications and data are created than with
subsequent curation activities [6–8].
the size, privacy, longevity, preservation, access, and other requirements
for research data preclude a "one-size-fitsall" approach to creation of
supporting data cyberinfrastructure
the size, privacy, longevity, preservation, access, and other requirements
for research data preclude a "one-size-fitsall" approach to creation of
supporting data cyberinfrastructure
the size, privacy, longevity, preservation, access, and other requirements
for research data preclude a "one-size-fitsall" approach to creation of
supporting data cyberinfrastructure
the substantial amount of labor required to document data in reusable
forms
the substantial amount of labor required to document data in reusable
forms
the third biggest challenge reported is faculty (non)engagement due to a
lack of awareness of services that the library provides, low perceived
value of services, and resistance to data sharing.
The vast majority of information created is "unstructured"
The weakness of NSF strategies and policies governing long-lived data
collections is that they have been developed incrementally and have not
been considered collectively.

Gap Area
Sustainability
Planning: Planning
for Dynamic and
Adaptable
Infrastructure
Culture: Priority

Gap Influence
Planning->Reuse

Source
Borgman et al. 2014

Culture->CMP

Wynholds et al. 2011

Infrastructure and
Tools: Other

Culture->Infrastructure

Berman 2010

Infrastructure and
Tools: Other

CMP->Infrastructure

Berman 2010

Infrastructure and
Tools: Other

Sharing and AccessBerman 2010
>Infrastructure and Tools

Human Resources:
Time
Human Resources:
Time
Culture: Sharing
attitudes and
practices
CMP: Data
Management
Fragmented
Sustainability
Planning: Lack of

Human Resources->CMP
Human Resources>Reuse
Knowledge->Culture?

Borgman 2012; Wallis
et al. 2013
Borgman 2012; Wallis
et al. 2013
Fearon et al. 2013

CMP->Sharing and
Access

Gantz 2007

Planning->CMP

NSB 2005

Relevant text and ideas

The weakness of NSF strategies and policies governing long-lived data
collections is that they have been developed incrementally and have not
been considered collectively.
The weakness of NSF strategies and policies governing long-lived data
collections is that they have been developed incrementally and have not
been considered collectively.
there are few robust systems for making decisions about what to preserve
there is a lot of workforce turnover, so substantial effort is going into
training and retraining; once people are trained they become desirable in
the market and there is competition for them. This leads to a lack of
continuity and a loss of institutional knowledge
there is not the same interest in maximizing the sharing of research
datasets as there is for published research articles, especially at the prepublication stage.
To improve data access, more data must be kept in reusable forms, which
requires a change in incentives. For most scholars, the fundamental
problem is better management of their own data. They need tools,
services, and assistance in archiving their own data in ways they can reuse
them, which increases the likelihood that their data will be useful to
others later.
To improve data access, more data must be kept in reusable forms, which
requires a change in incentives. For most scholars, the fundamental
problem is better management of their own data. They need tools,
services, and assistance in archiving their own data in ways they can reuse

Gap Area
Strategy and
Planning
Sustainability
Planning: Lack of
Strategy and
Planning
Sustainability
Planning: Lack of
Strategy and
Planning
Infrastructure and
Tools: Lack of Tools
Human Resources:
Skills

Gap Influence

Source

Planning->Human
Resources

NSB 2005

Planning->Infrastructure
and Tools

NSB 2005

Infrastructure and Tools>CMP
Human Resources->CMP

Berman et al. 2010

Culture: Sharing
attitudes and
practices
Human Resources:
Skills

Culture->Sharing and
Access

OECD 2015

Human Resources->CMP

Borgman 2015

Human Resources:
Skills

Human Resources>Reuse

Borgman 2015

Ember and Hanisch
2013

Relevant text and ideas
them, which increases the likelihood that their data will be useful to
others later.
To improve data access, more data must be kept in reusable forms, which
requires a change in incentives. For most scholars, the fundamental
problem is better management of their own data. They need tools,
services, and assistance in archiving their own data in ways they can reuse
them, which increases the likelihood that their data will be useful to
others later.
To improve data access, more data must be kept in reusable forms, which
requires a change in incentives. For most scholars, the fundamental
problem is better management of their own data. They need tools,
services, and assistance in archiving their own data in ways they can reuse
them, which increases the likelihood that their data will be useful to
others later.
To improve data access, more data must be kept in reusable forms, which
requires a change in incentives. For most scholars, the fundamental
problem is better management of their own data. They need tools,
services, and assistance in archiving their own data in ways they can reuse
them, which increases the likelihood that their data will be useful to
others later.
To improve data access, more data must be kept in reusable forms, which
requires a change in incentives. For most scholars, the fundamental
problem is better management of their own data. They need tools,
services, and assistance in archiving their own data in ways they can reuse
them, which increases the likelihood that their data will be useful to
others later.
To obtain funding, investigators must pitch radically new, rather than
incremental, scientific goals. As a result, they may risk reinvention rather
than learning from the strengths and weaknesses of projects that went
before – digital library and otherwis

Gap Area

Gap Influence

Source

Human Resources:
Skills

Human Resources>Sharing and Access

Borgman 2015

Human Resources:
Skills

Legal/Policy->CMP

Borgman 2015

Human Resources:
Skills

Legal/Policy->Reuse

Borgman 2015

Human Resources:
Skills

Legal/Policy->Sharing
and Access

Borgman 2015

Culture: Research
and Development

Culture->Infrastructure
and Tools

Borgman et al. 2014

Relevant text and ideas
uncertainty about the future mechanisms, forms, and economics of
scholarly publishing and scholarly communication more generally;
[impacts creation of cyberinfrastructure]
uncertainty about the future mechanisms, forms, and economics of
scholarly publishing and scholarly communication more generally;
[impacts creation of cyberinfrastructure]
uncertainty about the future mechanisms, forms, and economics of
scholarly publishing and scholarly communication more generally;
[impacts creation of cyberinfrastructure]
uncertainty about the future mechanisms, forms, and economics of
scholarly publishing and scholarly communication more generally;
[impacts creation of cyberinfrastructure]
uncertainty of long-term costs remains problematic
uncertainty persists among researchers regarding the legal or proprietary
distinctions in terms of which shared data is licensed or copyrighted
versus what becomes part of the public domain
undeveloped notion of time on the Web; difficult to assign creation times
to content
Unequal access to the resources and expertise necessary to create and
operate a digital data collection (for individuals establishing research
collections, and those trying trying to establish resource and reference
collections).
Unequal access to the resources and expertise necessary to create and
operate a digital data collection (for individuals establishing research
collections, and those trying trying to establish resource and reference
collections).

Gap Area
Gap Influence
Knowledge:
Knowledge->CMP
Scholarly Publishing

Source
NSF 2007

Knowledge:
Knowledge->Human
Scholarly Publishing resources

NSF 2007

Knowledge:
KnowledgeNSF 2007
Scholarly Publishing >Infrastructure and Tools
Knowledge:
Knowledge->Planning
Scholarly Publishing

NSF 2007

Knowledge: Costs
of Stewardship
Legal/Policy:
Deficiencies That
Inhibit
Stewardship,
Access, and Use
Infrastructure and
Tools: Other
Human Resources:
Unequal Access to
Resources and
Expertise
Human Resources:
Unequal Access to
Resources and
Expertise

Bradley 2005, quoted in
Eakin et al. n.d.
Thompson Reuters
2013

Knowledge->Planning
Legal/Policy->Reuse

Infrastructure and Tools>CMP
Human Resources->CMP

Nelson 2012
NSB 2005

Human ResourcesNSB 2005
>Infrastructure and Tools

Relevant text and ideas
users may be unable to understand or use the data e.g. the semantics,
format or algorithms involved
Value proposition for stewardship

Gap Area
CMP: Insufficient
Data Curation or
Management
Culture: Priority

Value proposition for stewardship

Culture: Priority

Value proposition for stewardship
We view the challenge of stewarding research as a mutually beneficial
partnership among scholars, universities, and the public, and this
perspective influences what follows.
What are the incentives and benefits, such as recognition, for making their
research public?
What data should be saved, and what should not be saved?
What is the best digital preservation strategy?

Culture: Priority
Collaboration:
Need for
Collaboration
Legal and Policy:
Incentives
Knowledge: Value
Knowledge: How to
preserve
Knowledge: How to
preserve
Legal/Policy:
Institutional
structures and
pressures
Commitment:
Duration of
Commitment
Commitment:
Duration of
Commitment

What level of geographical separation should be achieved; i.e., how far
apart is far enough?
What policymakers need and what scientists find interesting are often too
different; mismatch in what infrastructures have been built to do for
political reasons and what is most needed (e.g., global climate knowledge
and regional climate knowledge).
Where funding for domain repositories does exist, it is often associated
with a particular [short-term] project or program and lacks any long-term
commitment
Where funding for domain repositories does exist, it is often associated
with a particular [short-term] project or program and lacks any long-term
commitment

Gap Influence
CMP->Reuse

Source
Kuipers and van der
Hoeven 2009

Culture->Human
Resources
Culture->Infrastructure
and Tools
Culture->Legal/Policy
Collaboration->Human
Resources

Berman et al. 2010

Legal/Policy->Sharing
and Access
Knowledge->CMP
Knowledge->Planning

Thompson Reuters
2013
STC 2007
STC 2007

Berman et al. 2010
Berman et al. 2010
UNC-CH 2012

KnowledgeSTC 2007
>Infrastructure and Tools
Culture->Infrastructure
Edwards et al. 2013
and Tools
Commitment->Funding

Dillo et al. 2015; Ember
and Hanisch 2013

Commitment->Human
Resources

Dillo et al. 2015; Ember
and Hanisch 2013

Relevant text and ideas
Where funding for domain repositories does exist, it is often associated
with a particular [short-term] project or program and lacks any long-term
commitment
While a long-term preservation strategy is generally acknowledged to be a
vital component of research data management plans, institutional
compliance concerns have thus far centered on access rather than
archiving
While a long-term preservation strategy is generally acknowledged to be a
vital component of research data management plans, institutional
compliance concerns have thus far centered on access rather than
archiving
While a long-term preservation strategy is generally acknowledged to be a
vital component of research data management plans, institutional
compliance concerns have thus far centered on access rather than
archiving
While the principle of open access to scientific data is well established in
OECD countries, the scope of access varies greatly across countries.
who will pay the costs associated with this curation and quality control

Gap Area
Commitment:
Duration of
Commitment
Legal and Policy:
Lack of Consistency
and Alignment

Gap Influence
Source
CommitmentDillo et al. 2015; Ember
>Infrastructure and Tools and Hanisch 2013
Legal/Policy->CMP

Lavoie and Malpas
2015

Legal and Policy:
Lack of Consistency
and Alignment

Legal/Policy->Sharing
and Access

Lavoie and Malpas
2015

Legal and Policy:
Lack of Consistency
and Alignment

Planning->CMP

Lavoie and Malpas
2015

CMP: Other

Legal/Policy->Sharing
and Access
Responsibility->CMP

OECD 2015

Responsibility->Funding

Thompson Reuters
2013

Funding->CMP

Ember and Hanisch
2013

Responsibility:
Support
Stewardship
Activities
who will pay the costs associated with this curation and quality control
Responsibility:
Support
Stewardship
Activities
With both content-area and digital curation expertise, domain
Funding: Lack of
repositories are uniquely capable of ensuring that data and other research Funding
products are adequately preserved, enhanced, and made available for
replication, collaboration, and cumulative knowledge building. However,

Thompson Reuters
2013

Relevant text and ideas
the systems currently in place for funding domain repositories in the US
are inadequate for these tasks
With both content-area and digital curation expertise, domain
repositories are uniquely capable of ensuring that data and other research
products are adequately preserved, enhanced, and made available for
replication, collaboration, and cumulative knowledge building. However,
the systems currently in place for funding domain repositories in the US
are inadequate for these tasks
With both content-area and digital curation expertise, domain
repositories are uniquely capable of ensuring that data and other research
products are adequately preserved, enhanced, and made available for
replication, collaboration, and cumulative knowledge building. However,
the systems currently in place for funding domain repositories in the US
are inadequate for these tasks
With both content-area and digital curation expertise, domain
repositories are uniquely capable of ensuring that data and other research
products are adequately preserved, enhanced, and made available for
replication, collaboration, and cumulative knowledge building. However,
the systems currently in place for funding domain repositories in the US
are inadequate for these tasks
With both content-area and digital curation expertise, domain
repositories are uniquely capable of ensuring that data and other research
products are adequately preserved, enhanced, and made available for
replication, collaboration, and cumulative knowledge building. However,
the systems currently in place for funding domain repositories in the US
are inadequate for these tasks
with the exception of leading journals in Economics, there are few cases in
which these normative statements [policies for data sharing] are coupled
with penalties or incentives to reinforce them

Gap Area

Gap Influence

Source

Funding: Lack of
Funding

Funding->Human
Resources

Ember and Hanisch
2013

Funding: Lack of
Funding

Funding->Infrastructure
and Tools

Ember and Hanisch
2013

Funding: Lack of
Funding

Funding->Research
Collaboration

Ember and Hanisch
2013

Funding: Lack of
Funding

Funding->Sharing and
Access

Ember and Hanisch
2013

Legal and Policy:
Incentives

Legal/Policy does not
affect data sharing
(needs something
behind it)

Pienta et al. 2010

Relevant text and ideas
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)
Without explicit incentives and credits, it is challenging for companies to
step forward and partner productively to support the common good
(referring to stewardship)

Gap Area
Legal and Policy:
Incentives

Gap Influence
Collaboration->CMP

Source
Berman and Cerf 2013

Legal and Policy:
Incentives

Collaboration->Funding

Berman and Cerf 2013

Legal and Policy:
Incentives

Collaboration->Human
Resources

Berman and Cerf 2013

Legal and Policy:
Incentives

Collaboration>Infastructure

Berman and Cerf 2013

Legal and Policy:
Incentives

Collaboration->Sharing
and Access

Berman and Cerf 2013

Legal and Policy:
Incentives

Legal/Policy>Collaboration

Berman and Cerf 2013

Legal and Policy:
Incentives

Legal/Policy->Funding

Berman and Cerf 2013
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