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Socio-environmental synthesis as a research approach contributes to broader sustainability policy and practice by reusing
data from disparate disciplines in innovative ways. Synthesizing diverse data sources and types of evidence can help to better
conceptualize, investigate and address increasingly complex socio-environmental problems. However, sharing qualitative data
for re-use remains uncommon when compared to sharing quantitative data. We argue that qualitative data present untapped
opportunities for sustainability science, and discuss practical pathways to facilitate and realize the benefits from sharing and
reusing qualitative data. However, these opportunities and benefits are also hindered by practical, ethical and epistemological
challenges. To address these challenges and accelerate qualitative data sharing, we outline enabling conditions and suggest

actions for researchers, institutions, funders, data repository managers and publishers.

ontemporary socio—environmental challenges, such as bio-

logical conservation or climate change adaptation, require

solutions that simultaneously account for diverse actors,
institutions and environmental processes. Studying these chal-
lenges and offering sustainable solutions is further complicated by
uncertain drivers of change, complex feedback loops (both social
and environmental), and interactions across broad geographies and
timespans. Socio—environmental synthesis as a research approach
contributes to broader sustainability policy and practice goals by
combining disparate disciplines to re-use data in innovative ways
(see Fig. 1 for a depiction of the data use workflow in synthesis
research). It is characterized by transdisciplinary inquiry that helps
identify patterns across time or geographical scales', understand
emerging socio—environmental relationships’, and provide evi-
dence to develop and implement policy™*.

Socio-environmental synthesis has accomplished much in terms
of both fundamental scientific discoveries and actionable, policy-
oriented results through relying primarily on existing quantitative
data>. These data are readily accessed, downloaded and re-inter-
preted, and are often made available for re-use by the same entities
that fund their collection (national government science agencies,
international organizations, or grant-funded researchers). However,
this growing body of research can contribute even more by expand-
ing to include qualitative data (see Box 1 for definitions of types

of data), understood as information that is not, in its initial form,
depicted as discrete numerical values. Qualitative data can include
text (written transcripts of interviews or focus group discussions,
policy documents, journalistic articles and social media content),
images (maps, photographs and artwork), video and audio artifacts
(oral histories, news reports and music), and other types of unstruc-
tured information’.

Qualitative data present significant opportunities for expanding
the focus of socio-environmental synthesis research®'. For exam-
ple, the exhaustive study Voices of the Poor''~"* drew on qualitative
data sources to redefine ‘ill-being’ as a multidimensional concept,
recognizing income poverty as only one aspect of deprivation.
Similarly, qualitative data can advance multidimensional under-
standings of socio-environmental systems. It is particularly useful
for incorporating lived experiences, needs, values and perspectives
of individuals, groups and even nations, which are often left out
of scientific and policy discourses. Data synthesis and reusing all
available data types is especially important in regions with fewer
resources to produce primary data.

Data sharing can be done directly (that is, researcher to
researcher) or indirectly (that is, via a data repository), and we apply
the term to the entire process by which data is managed and made
available to other researchers. Data re-use refers to the secondary
use of data that has been already collected or aggregated. The data
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Fig. 1] Qualitative data sharing for re-use. The data and research life cycle (de

picted in orange) is connected to socio-environmental synthesis via the last

stage (data re-use), illustrated by the small black arrows. Data-driven synthesis can take many forms including: (1) qualitative data only; (2) quantitative
data only; or (3) a combination of qualitative and quantitative data. Socio-environmental synthesis as a research approach enhances and informs science,
policy and practice that is oriented toward addressing sustainability challenges. Credit: image courtesy of Sofia Jain-Schlaepfer, www.wiseart.net.

life cycle includes all of the stages and processes necessary for the
successful collection, management and preservation of data for use
and re-use. Figure 1 depicts the data life cycle for qualitative data
included in socio-environmental synthesis.

Despite its great potential, this rich and diverse source of data
remains largely absent from socio-environmental synthesis
research™. In this Perspective, we discuss the benefits to sustainabil-
ity science, policy and practice from adding qualitative data to the
socio—environmental synthesis evidence base, and the challenges to
data sharing and re-use. Three main types of barriers limit this incor-
poration of qualitative data: epistemological differences surrounding
data collection, sharing and re-use'*", ethical commitments'¢, and
practical issues associated with building and maintaining knowledge
commons". To address the challenges associated with sharing quali-
tative data for re-use, we conclude by articulating a framework for
qualitative data management that adds nuance to the possible forms
of data that could be shared. Finally, we outline actionable steps for
researchers, institutions, funders, data repository managers and
publishers to maximize corresponding benefits for sustainability.

Benefits of qualitative data sharing for re-use

Reusing qualitative data facilitates the inclusion of important con-
cepts (for example, governance and aspirations), relationships (for
example, power structures and place attachment), and indicators
(for example, well-being and trust) that are not easily quantifiable.
Without these elements, socio—environmental research is limited
in its ability to account for human perceptions, values or motiva-
tions®>', Qualitative data can add essential information about
a given setting or system, and also social, cultural and historical
context'’. Such information can lead to more relevant and action-
able solutions or facilitate monitoring outcomes. In this section, we
highlight the benefits of incorporating qualitative data to address
sustainability challenges in three main domains (domains that are
not intended to be mutually exclusive).

Informing science. In socio-environmental synthesis, qualita-
tive data about natural and social systems and their interactions
can enhance understanding spatiotemporal variability’®. While
quantitative analyses can identify statistical patterns and relation-
ships between drivers and outcomes, qualitative data informs the
underlying reasons for those relationships, using rich descriptions
and analysis of patterns in context”. In addition, qualitative data
are particularly well suited to measure multidimensional concepts
like equity and efficacy, which are increasingly important for sus-
tainability. Sharing data about these concepts can also facilitate new
types of triangulation and estimations of internal validity and accu-
racy”>”'. For example, interviews conducted repeatedly with a pop-
ulation affected by extreme environmental events can illuminate
shifting attitudes or perceptions of vulnerability associated with
displacement®. Digitized historical photographs are also a valuable
qualitative data source that can help track environmental change in
non-numerical ways; such as to document the loss of large recre-
ationally caught trophy fish over decades™.

When researchers have access to qualitative data derived from
many cases they can: (1) conduct novel cross-case and multi-level
comparisons of patterns and contexts; (2) explore the reasons for
covariance observed in socio—environmental systems when quan-
titative measures suggest no causation between drivers and out-
comes; and (3) increase the likelihood of generalizability beyond
what is often feasible for a single researcher or research team®.
Comparing cases allows identifying consistent patterns in rela-
tionships between human decision-making and observed environ-
mental change” and can both confirm and challenge supposedly
universal theories*. This approach can help build theory*, as well
as highlight how context (for example, social, historical or political)
affects socio-environmental outcomes'’.

Informing policy. Repeatedly, scholars have called for increas-
ing the evidence base of effective management and intervention
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Box 1| What is qualitative data?

Qualitative data can be defined in terms of how the data are
organized, formatted and managed®. Defining data as either
structured or unstructured helps to understand the diversity of
qualitative data types. Structured data are organized based on an
a priori schema or framework. They are formatted to be machine
readable (often in tabular form with discrete variables and obser-
vations of those variables). In contrast, unstructured data include
any type of information that is not organized into singular and
discrete categories. In this sense, all qualitative data may be con-
sidered unstructured, because a single piece of information—a
word, a photograph or a statement—can measure many different
concepts or phenomena depending on the theoretical and ana-
Iytical approaches used to interpret the information.

A wide diversity of gathering approaches for qualitative data
influence data management approaches at the downstream end
of the research process. Like quantitative data, qualitative data
may be collected directly by the person who will interpret it
(primary data gathering) or it might exist prior to the research
process, like data collected from historical archives of news
stories, personal communications or visual materials. Qualitative
data are most often collected and utilized by researchers trained
in social science and humanities, but are not limited to these
disciplines. Ecology, biology and botany also gather qualitative
data in the course of field studies, as written observations,
sketches and images. These are just some examples of the many
types of qualitative data.

strategies to address complex socio-environmental problems**.
However, calls for evidence-based policy currently default to quan-
titative methods and data and would benefit from greater engage-
ment with a plurality of methods to “provide a more complete
picture on which to base management decisions™”. Incorporating
qualitative data broadens the evidence base and contributes to con-
textualizing and translating results for use in sustainability policy
elsewhere. Cross-case comparisons using qualitative data can also
increase the reliability of patterns and relationships found to inform
sustainability policies and governance***. Similarly, contextualiz-
ing drivers of change within socio-environmental systems at scales
appropriate to both governance and ecosystem function is impor-
tant to translate science into actionable policy™.

As sustainability policy is increasingly entering the purview
of local to global governments and international bodies, learning
from on-the-ground cases of success and failure is indispensable®*’'.
For example, in a recent study of large marine protected areas,
qualitative data on management proved to be more relevant than
quantitative metrics in uncovering how and why certain sustain-
ability outcomes were realized in some locations but not others™.
Qualitative data can also inform further research to understand
human behaviour and decision-making within specific contexts
or under different scenarios, to predict the impacts of prospective
policies’>*”. Understanding why some drivers affect outcomes dif-
ferently across cases can help adapt sustainability policies better to
specific socio—environmental contexts. For example, Gill and col-
leagues™ drew on qualitative data to identify characteristics of the
political, management and social context of marine protected areas
that conditioned the success of protection policies, and to highlight
the linkages between policy context and implementation outcomes.

Informing practice. Sustainability practitioners and applied
researchers increasingly incorporate qualitative data gathering into
their approaches to increase the legitimacy and efficacy of their
activities. For example, there has been a move toward supporting
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place-based responses and solutions to regional or global environ-
mental change. Planning processes and assessments that draw on
qualitative data, such as focus group discussions about local envi-
ronmental history or minutes from public meetings®, can represent
the experiences and perspectives of local stakeholders better than
standardized methods limited to discrete quantitative measures®.
Sharing and reusing all types of data, when appropriate, can also
reduce the burden placed on communities underrepresented in
science and decision-making where their perceptions and experi-
ences are repeatedly solicited®. Making qualitative data available
for future re-use also increases returns on investment for funders
and researchers by maximizing the use of existing information and
focusing expenditures of time and money on gathering new data.
Many sustainability practitioners also recognize the value of
qualitative data to improve equity and inclusion. Hicks and col-
leagues® drew attention to the value of blending qualitative and
quantitative data in socio—environmental assessments of multidi-
mensional human well-being that reflect local needs and values.
World views are often best represented with qualitative data and are
important contributions to the evidence base, particularly in data-
poor nations, communities and environments**. For example,
Teng6 and colleagues™ make a call beyond including qualitative
data in evidence bases, to widening them by incorporating diverse
knowledge systems (understood as systems of agents, practices and
institutions that organize the production, transfer and use of knowl-
edge). These knowledge systems include those rooted in Western
science and those based on Indigenous or intersectional identities.

Challenges of qualitative data sharing for re-use

Open science and data accessibility (via data repositories and meta-
data standards) are increasingly expected in many fields. However,
several challenges must be addressed for data sharing and associ-
ated sub-processes (for example, archiving and accessing), partic-
ularly with qualitative data. These challenges are mainly in three
areas: epistemological, ethical and practical (Table 1).

Epistemological challenges. Epistemology focuses on the process
that generates knowledge and the “relationship between the knower
and the known™*. The epistemology a researcher brings to a project
influences everything from research design to the collection, analy-
sis and interpretation of data (for further discussion, see refs. 1**").
Accordingly, we acknowledge that data originating from certain
epistemological perspectives might never be deemed appropriate
for sharing and re-use (see Box 2 for description of epistemologi-
cal perspectives). For some qualitative researchers, efforts to anal-
yse and re-interpret qualitative data for synthesis purposes could be
seen as invalid because a new individual (the synthesis researcher)
could not bring experience with the original research process to
bear on a new analysis*'. However, acknowledging the different ori-
gins of diverse data sources does not preclude the possibility to use
such data in tandem during analysis—what Nightingale'” refers to
as “productive tensions”. For example, data sharing for re-use could
lead to qualitative data being integrated with quantitative data or
even other qualitative data into some synthetic or comprehensive
picture of a social-ecological system®. Qualitative data could also
be used in synthesis research to parameterize, interpret or validate
findings from analysis of other data sources.

Not all epistemological orientations preclude data sharing for
re-use (see Box 2). Researchers with a generally positivist episte-
mological orientation might gather and analyse qualitative data
for the purposes of triangulation or to increase explanatory power,
and could feel comfortable sharing that qualitative data for others
to do the same. Conversely, researchers who largely work from a
constructivist epistemological starting point might feel comfort-
able sharing parts of their qualitative data that describe empirical
phenomena*. For example, field notes describing what happened
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Table 1| Challenges for qualitative data sharing
Challenge

References

Epistemological

Epistemological traditions influence whether and how qualitative data might be shared and re-used.
Potentially incommensurate ‘nature’ of data derived through and from different epistemological frames.

Critical epistemologies, which start from an understanding of knowledge and evidence that is partial and unique to a given individual,

67

42

47

context and interpretation, may not be comfortable sharing qualitative data for re-use that seeks generalizability.

Ethical

Informed consent, confidentiality and anonymity associated with data to be shared is difficult to guarantee without losing value of data. ~ *°

Sometimes data from past projects are of renewed interest for sharing, but were gathered before such an option was common in

informed consent statements.

Lack of representation of and engagement with original research participants in synthesis work.

62

Ethics of openness can be made vulnerable to desires to leverage an existing evidence base and discover something new, regardless of ~ “®

whether such a discovery is transparent, complete or appropriate.

Practical

Fewer options than quantitative researchers for repositories that can support the diversity of data types, access restrictions and S

metadata needs of qualitative and multi-modal data.

Long-term financial resources necessary to maintain the infrastructure remain difficult to secure.

64

Lack of adequate metadata standards to ensure the appropriate and accurate re-use of qualitative data in future synthesis research. £

Lack of incentives to encourage use of the resources, additions of refinements to existing data and metadata, contributions of new data,

56

and contribution of value-added data that ultimately enhance the overall value of the commons.

or who was at an event might be shared, but not explanations from
individuals about the meaning of the event.

There are important questions to address in order to re-use data
outside of its original epistemological frame. While from a con-
structivist standpoint data interpretation and meaning is contingent
on context, it can also show empirical patterns that can be docu-
mented and categorized independent of the original researcher®.
Provided there is sufficient background and metadata (descriptive
information about data gathering and measurement categories),
from a constructivist standpoint it is possible to share and re-use
qualitative data without compromising the complex empirical reali-
ties of human subjects™.

The richness of qualitative data is beneficial for sustainability sci-
ence. However, this descriptive complexity also implies challenges
to include qualitative data in synthesis research aimed at general-
izable or transferable findings’. Here, lessons learnt from similar
limitations of field observations in ecology'® are useful. To share and
synthesize ecological data, researchers have attempted to address
the limitations of small » studies by utilizing less processed (‘raw’)
data from many individual studies®.

Reusing qualitative data has additional epistemological complex-
ity, since many researchers who gather primary qualitative data do
not see generalizability as a goal or a possibility. Critical epistemolo-
gies like those that underpin the concept of situated knowledge*, for
example, hold that evidence and knowledge are partial and unique
to a given individual, context and interpretation. Researchers
working from this starting point are thus unlikely to be comfort-
able sharing qualitative data with an eye toward synthesis and
generalized analysis®.

Ethical challenges. While not exclusive to qualitative data, the
extent of ethical challenges, ranging from protecting participants’
rights to a primary researcher’s responsibilities to the scholarly
community and the public good**, set qualitative data apart.
Ethical concerns associated with informed consent, confidentiality
and anonymity are well documented and largely overseen by insti-
tutional review boards (IRBs) and scientific integrity bodies™. For
anonymization, researchers often need to remove all identifying

information from any data or analysis shared beyond approved
research teams. In practice, this redactive work requires time
and judgement about what is considered identifying, personal
or otherwise sensitive information. Furthermore, anonymizing
can have a disproportionately limiting impact for projects
exploring interactions between people and their environments,
and for studies conducted at fine spatial scales®. By potentially
removing spatially explicit information about the human
dimensions of socio—environmental dynamics, generic privacy
requirements that can be contextually dependent may limit the con-
tributions that such rich sources of information can make to the
public good.

Informed consent processes, in which researchers make clear to
research subjects how the information gathered will be used, stored
and shared, can also prevent researchers from sharing qualitative
data after a project is complete. Although many IRBs now offer lan-
guage and guidance about how to include information about data
sharing in informed consent statements, researchers are often not
aware of this possibility at the study outset. Often, data from past
projects are of renewed interest for sharing, but were gathered before
such an option was common in informed consent statements. These
are often called legacy projects and an increasing number of IRBs
have policies to guide data sharing in these cases.

Even when consent is granted and the sharing and re-use of
human-subjects data is possible, further ethical concerns arise in the
re-use process. These include concerns about a lack of engagement
with original research participants in subsequent synthesis work, or
that new analysis will not represent their original meaning™. It is
overly simplistic to assume that research subjects would not want
their data to be re-used, especially if they care about the research
topic and to avoid research fatigue®'. But research participants and
the research community must trust that individuals engaged in sec-
ondary data use and analysis will be transparent and respectful. To
build such trust, commitments to ‘ethical openness’ can be made, as
described by the International Arctic Science Committee™. A lead-
ing example is that of ELOKA (the Exchange for Local Observations
and Knowledge of the Arctic), a data and knowledge-sharing plat-
form for climate change stakeholders, practitioners, Indigenous
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Box 2 | Epistemological approaches in qualitative research

We summarize below three broad epistemological approaches to
qualitative research that are most common within modern sci-
entific inquiry: positivism (or objectivism), constructivism, and
subjectivism. An indigenous or traditional knowledge epistemo-
logical frame that falls outside of the scientific paradigm is also
increasingly highlighted by many scholars working in these set-
tings. The following definitions are derived from refs. *”°.

Positivism. Data arise from systematic inquiry (classical
scientific process) into the underlying and immutable true
(objective) nature of reality. Positivism largely embraces notions
of any data sharing, focuses on reliability and accuracy of discrete
measurements, and uses qualitative data alongside other data to
identify generalizable patterns and principles.

Constructivism. Data arise from human interpretation
(constructing meaning and understanding) of the empirical
(material) world. Constructivism largely sees data sharing as
requiring extensive documentation of the context within which
data were gathered in order to systematically characterize how
and why knowledge was constructed in a certain way.

Subjectivism. Data arise from unique, relational processes that
emerge only when an individual researcher engages with research
subjects and interpretation of information. Subjectivism largely
rejects notions of qualitative data sharing for re-use by anyone
other than the original researcher (including the same researcher
in the future).

Arctic residents, and researchers to learn from and build upon pre-
vious work and observations in the region.

Practical challenges. Practical challenges are especially acute for
qualitative data. Qualitative researchers and practitioners have
fewer options than quantitative researchers for repositories that
support the diversity of data types, access restrictions and meta-
data needs of qualitative and multi-modal data®. Data sharing of
all types takes many forms, including depositing in well-managed
repositories, to supplemental materials in a journal article, or state-
ments of availability upon request. This wide range of approaches
has some potential to deliver the benefits outlined above. However,
sharing qualitative data in opaque, disjointed or overly burdensome
ways undermines the goals of data sharing and ultimately may dis-
suade researchers from using synthesis approaches.

Though repositories, open data communities and support for
research data archiving are growing across institutions, long-term
financial resources necessary to maintain the infrastructure remain
difficult to secure. In addition, there is a dearth of standards for
metadata and documentation to facilitate qualitative data re-use™,
and many data repositories that support open access do not have
adequate standards to ensure the appropriate and accurate re-use of
qualitative data in future research®. New guidelines and processes
address idiosyncratic data sharing in an effort to improve the shar-
ing-to-re-use pipeline. For example, the FAIR principles—that data
must be Findable, Accessible, Interoperable and Re-usable—are often
taken as a starting point to address the challenges associated with any
type of data access and re-use. Similarly, the UK Data Archive has
created the Qualitative Data Exchange Schema to support the stan-
dardization of comprehensive metadata for qualitative data.

Even if all of the above-mentioned challenges can be adequately
addressed (and many are currently receiving much attention),
increasing qualitative data sharing is in the end a collective action
problem. The commons and public goods are vulnerable to social
dilemmas that produce surmountable barriers to collective action.
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However, in the case of the knowledge commons (for example, shar-
ing and archiving qualitative data and data sets), collective action
challenges are different. Actors must work together to manage
the resource effectively, and also to create it'”. The lack of defined
community boundaries makes it difficult to exclude users, which
increases ‘free-riding’ (using but never contributing to the knowl-
edge commons) and decreases incentives to those who might oth-
erwise contribute their data. As a result, the main governance goal
for the knowledge commons is to encourage contributions of new
data and their use (for example, new analyses), and improvements
to existing data and metadata, which ultimately enhance the overall
value of the knowledge evidence®.

Enabling qualitative data sharing

Realizing the benefits of sharing qualitative data for re-use requires
commitment, support and coordination from an array of actors and
institutions. Below, we offer a framework for qualitative data sharing
that addresses some of the challenges outlined by considering both
data access and data processing levels. We then present an agenda
for progress, drawing attention to clear and tangible actions for:
(1) researchers; (2) research institutions; (3) funders; (4) data repos-
itories; and (5) journals and publishers to accelerate qualitative data
sharing for re-use. Intentionally broad, the agenda is relevant for all
disciplines, fields and topics that can benefit from and contribute
to socio-environmental synthesis and the qualitative evidence base.
While we discuss the five actors and institutions as discrete enti-
ties, they are part of a system, and reforms in any one agent will
have implications for others. For example, funder mandates for data
archiving may be in tension with IRB insistence on the protection
of human subjects.

Qualitative data access and processing levels. Open data, which
are “made available without restriction, on a non-discriminatory
basis, for no more than the cost of reproduction and distribution™’,
represent a major component of contemporary data sharing. Data
from human-subjects research, however, often involve confidenti-
ality agreements with participants, and many qualitative research-
ers take an epistemological approach that precludes non-contextual
re-analysis or interpretation of data. Table 2 presents a framework
(adapted from ref. *®) for addressing some of the practical, ethical
and epistemological challenges associated with qualitative data
sharing for re-use.

Our framework combines levels of data access with data process-
ing levels. Many data repositories offer access level controls to facili-
tate the ethical re-use of sensitive data, like requirements that anyone
who wishes to access and re-use those data must have IRB clearance
from their own institutions. In addition to placing limits on how
qualitative data can be accessed, the framework presented in Table 2
builds on the tradition from Earth systems science of data processing
levels™. For qualitative data, these levels move from totally raw data
to partially redacted to completely summarized research findings.
In many cases, both secondary and primary qualitative data can be
processed (redacted or summarized to eliminate sensitive or personal
information) and shared with fewer restrictions than raw data, while
still maintaining most of the content of interest for future research.
For some researchers with a constructive epistemological orientation,
providing data at a ‘higher’ level of processing might mean including
extensive metadata and thematic coding of data, rather than the raw
interview transcripts. Combining access levels with clear guidelines
about the levels of data processing that are acceptable could facilitate
increased sharing of certain types of information while alleviating
epistemological and ethical concerns about misinterpretation.

Actions for researchers. For researchers generating and sharing
qualitative data, there are clear steps that will increase potential re-
use by others. Before research begins, researchers must consider the
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Table 2 | Framework for qualitative data access and processing levels

Data framework

Definition or example

Level of processing
0 (raw data)

1

2

4 (final research product)

Level of access
Closed
Controlled

Restricted

Open
Processing-Access
0, closed

0, controlled

1, restricted

2, controlled

2, open

3, restricted

4, closed

4, open

Definition
Full data (for example, text, images or audio), with no redaction or aggregation.
Full data with redaction for direct identifiers (for example, name and address).

Full data with redaction for direct and indirect identifiers (for example, name, geographic information, gender, age and
dates of events).

Excerpted or partial data with redaction for direct and indirect identifiers. Aggregated or summarized information (for
example, initial analysis).

Summarized data with no sensitive information—final analysis.
Definition
Data deposit exists only for archival purposes (data are not available for any further use).

Data are available for further use when a user is approved by the original researcher (case-by-case access of data
depending on intent and qualifications).

Data are available for further use when a user meets standard criteria (obtaining IRB and accessing data through a
restricted environment).

Data are freely available for use with general use agreement and attribution.
Example

Photographs that show individuals’ faces.

Interview transcripts with names and locations.

Social media data with user name removed but location included.

Internal government documents.

Ethnographic field notes.

Thematic coding of focus group transcripts.

Analytical results embargoed until publication.

Evaluation reports.

Examples of the types of qualitative data that might be most appropriately deposited with different combinations of processing and access are listed. Data type, research setting, epistemological orientation

and ethical requirements all influence how processed data should be in order to be shared, and how narrow the access to those data should be. The examples demonstrate that the relationship between

the level of processing and level of access is not linear, in that a higher level of processing does not always correspond to a more open level of access. Note that the framework could also be envisioned as a

matrix with one axis concerning levels of processing and the other with levels of access.

potential ethical implications of re-use, and include such consider-
ations in the design and informed consent process, as well as in the
development of a data management plan. A critical component of
any data-sharing plan is metadata and documentation®. Early on,
consideration should be given to the levels of processing for data that
will be shared and archived (for example, raw versus aggregated or
transformed data). Researchers will also need to allocate the nec-
essary resources (for example, time and financial) and build this
into their funding proposals and operating budgets to support data
management and long-term archiving. Furthermore, they will need
to identify options for data storage repositories (for example, uni-
versity or offsite repository) that are appropriate for qualitative data.
Developing and articulating expectations for what constitutes appro-
priate data-sharing behaviour will encourage participation in the
research commons, and will make it easier to hold people account-
able for negative behaviours. Sustainability science and qualitative
researchers can learn from the many disciplines and communities of
practice that have successfully established governance structures for
research commons that adhere to agreed-upon ethical standards®’.

Actions for research institutions. Research institutions can facili-
tate sharing and re-use of qualitative data in three main ways: (1)
adapting research ethics policies (for example, those governed by
IRBs or science integrity bodies); (2) increasing resources for librar-
ies and data librarians; and (3) establishing appropriate incentives
for researchers to share data. IRBs can adopt and establish clear
guidelines and policies for informed consent, qualitative data pro-
cessing and retention in perpetuity, and access options associated

with data sharing. Such adjustments should include consideration
of data sharing associated with legacy projects, which in some cases
may not be feasible due to conditions of prior consent. In this data-
intensive research ecosystem, libraries and librarians are quickly
becoming the de facto clearinghouse for data management on
university campuses. Despite this new role and responsibility, they
often lack the necessary resources to support the sharing and re-use
of qualitative data. Dedicated positions focused on data manage-
ment and archiving help to address this gap, as is additional training
on information handling and storage for other library personnel®.
Finally, research institutions can offer appropriate incentives so that
researchers receive the necessary recognition for the creation and
sharing of data products. These should include considering a data
product as equivalent to a research publication for tenure purposes,
and supporting graduate research assistants to produce and dissem-
inate data products derived from their research®.

Actions for funders. Funders of all types can encourage data sharing
for re-use by allowing budget lines for data preparation and by recog-
nizing the increased cost that comes with preparing qualitative data
and generating adequate metadata for sharing. For example, preparing
qualitative data for sharing can be more costly because de-identifying
large amounts of interview transcripts requires significant manual
labour. In addition, funders could require a review of the existing
accessible evidence base to justify research proposing new data col-
lection. This would increase all types of data re-use and ward against
research participant fatigue, which is especially common for qualita-
tive methodologies that demand significant time from participants®.
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Finally, funders will be critical for securing long-term financial
stability for data repositories®. It will be important to consider
whether there may be differential impacts of any new requirements,
such as on researchers from low- and middle-income countries, and
ensuring there are solutions or necessary modifications so all can
participate in both sharing and reusing qualitative data.

Actions for data repositories. Data repositories will be essential to
accelerating the sharing and re-use of qualitative data. Repositories
serve as data brokers, providing a catalogue of their available data,
as well as discovery and indexing services to facilitate re-use.
Repositories should at a minimum follow FAIR data principles™,
and they can help establish the necessary standards associated with
key aspects of qualitative data sharing such as metadata and access
levels®. Data repositories should continue to provide and expand
their training and capacity building within the research commu-
nity, especially among disciplines where qualitative data sharing is
new. In addition, data repositories with costs to deposit could have
waivers for researchers from low- and middle-income countries
to ensure this is not a barrier to participation in data sharing and
re-use. Infrastructure managed by data repositories can also help
address some of the challenges outlined above, including options
for embargo on data until the release of publications, options for
different access levels depending on level of data processing, and
the assigning of digital object identifiers (DOIs) to deposited data
sets to allow primary researchers to receive credit for those deposits.

Actions for journals and publishers. While data sharing guidelines
and policies are becoming commonplace in journals, there are few
policies that specifically address some unique aspects of qualitative
data. Researchers interested in sharing qualitative data will likely
be more comfortable publishing in journals that have explicit poli-
cies allowing multiple access levels and types of data processing. In
addition, journals should require a data accessibility statement prior
to publication, and allow researchers to explain the rationales for
access restrictions, processing and storage location for qualitative
data (for one example, see the PLOS ONE data availability guide-
lines). Journals that publish qualitative or multi-method research
should ensure that their policies cover qualitative data by including
both clear guidance on the information expected to be shared, and
robust exceptions where ethical concerns or cultural considerations
preclude data sharing. Finally, journals can help incentivize and
document authors’ commitment to open data through the use of
‘badges’ or other forms of certification based on author actions (like
making data available, useable and so on)®.

When appropriate safeguards against epistemological, ethi-
cal and practical concerns are taken into account, qualitative data
sharing can be beneficial for socio-environmental synthesis. Still,
sharing and re-use are currently under-emphasized and under-
incentivized. Accelerating socio—environmental synthesis through
qualitative data sharing will require considering ethics and data
sovereignty, allocating resources for data management and long-
term archiving, tailoring policies and guidelines to the attributes of
qualitative data, and providing appropriate incentives. At the core,
qualitative data sharing and re-use demands commitment, support
and coordination from the entire research community.
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