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The rapid growth in microplastic pollution research is influencing funding priorities,
environmental policy, and public perceptions of risks to water quality and
environmental and human health. Ensuring that environmental microplastics research
data are findable, accessible, interoperable, and reusable (FAIR) is essential to inform
policy and mitigation strategies. We present a bibliographic analysis of data sharing
practices in the environmental microplastics research community, highlighting the state
of openness of microplastics data. A stratified (by year) random subset of 785 of 6,608
microplastics articles indexed in Web of Science indicates that, since 2006, less than a
third (28.5%) contained a data sharing statement. These statements further show that
most often, the data were provided in the articles’ supplementary material (38.8%) and only
13.8% via a data repository. Of the 279 microplastics datasets found in online data
repositories, 20.4% presented only metadata with access to the data requiring additional
approval. Although increasing, the rate of microplastic data sharing still lags behind that of
publication of peer-reviewed articles on environmental microplastics. About a quarter of
the repository data originated from North America (12.8%) and Europe (13.4%). Marine
and estuarine environments are the most frequently sampled systems (26.2%); sediments
(18.8%) and water (15.3%) are the predominant media. Of the available datasets
accessible, 15.4% and 18.2% do not have adequate metadata to determine the
sampling location and media type, respectively. We discuss five recommendations to
strengthen data sharing practices in the environmental microplastic research community.

Keywords: microplastics, bibliometric analysis, data repository, data availability statement, data management, data
sharing, environmental research, plastic

Frontiers in Environmental Science | www.frontiersin.org 1

June 2022 | Volume 10 | Article 912107


http://crossmark.crossref.org/dialog/?doi=10.3389/fenvs.2022.912107&domain=pdf&date_stamp=2022-06-30
https://www.frontiersin.org/articles/10.3389/fenvs.2022.912107/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.912107/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.912107/full
http://creativecommons.org/licenses/by/4.0/
mailto:t4jenkins@uwaterloo.ca
mailto:orcid.org/0000-0003-2449-6795
https://doi.org/10.3389/fenvs.2022.912107
https://www.frontiersin.org/journals/environmental-science
www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science#articles
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://doi.org/10.3389/fenvs.2022.912107

Jenkins et al.

INTRODUCTION

There is an increasing awareness of microplastics in the
environment and their potential negative consequences for
water security, biodiversity, ecosystem services, human health
and well-being (Bergmann et al., 2015; Barboza et al.,, 2018; Li
et al., 2018; Provencher et al., 2020; Woods et al., 2021; Stokstad,
2022). Along with other novel entities, microplastic pollution is
now considered to exceed safe planetary boundaries (Persson
et al., 2022). This awareness has spurred a surge in research on
microplastics, including their occurrence and environmental
distributions, chemical and physical properties, fate and
transport (Domercq et al, 2022), impacts on biota and
ecosystems (Abeynayaka and Norihiro, 2019; Covernton et al,
2019; Jacques and Prosser, 2021; Tekman et al, 2022) and
integration into life cycle inventories and impact assessment
(Abeynayaka and Norihiro, 2019; Woods et al., 2021). The
increasing interest in microplastics is reflected in the number
of published peer-reviewed articles and news articles (Ryan, 2015;
Cowger et al,, 2020; Can-Gtiven, 2021). The rapid growth of
publications on microplastic pollution since the turn of the
century is primarily associated with research on marine
environments, freshwater bodies, wastewater, and fate and
transport of microplastics, with publications spanning eighty-
seven countries across the globe (Can-Giiven, 2021).
Simultaneously, funding to support microplastics research has
increased in the past decade (Maes et al., 2019). For instance, the
Government of Canada has made the detection and
characterization of microplastics a priority area for research
funding to develop the knowledge base and research capacity
required to support Canada’s Plastics Science Agenda (CaPSA)
(Environment and Climate Change Canada, 2019; NSERC, 2020).
In the United States, the National Oceanic and Atmospheric
Administration (NOAA) Marine Debris and NOAA Sea Grant
programmes offer research funding that focuses on plastic
pollution. Many state sea grant programs also now include
plastic pollution as a priority area (Sea Grant, 2018; NOAA
and NECEI 2022).

Researchers are developing new approaches to isolate, count,
and measure microplastics in different environmental settings to
characterise the global distribution of microplastic (e.g., see Arctic
Monitoring and Assessment Programme (AMAP) report; Wayne
State’s Smart Management of Microplastic Pollution), which is
critical to guide the state of our knowledge on sources, fate, and
effect of microplastics, and to facilitate and assess effective policy
decision-making. For example, the United Nations passed a
major global resolution on plastic pollution in March 2022
(Stokstad, 2022), while the State of California adopted a state-
wide microplastics strategy in February 2022 (State of California,
2022). To ensure good decision-making and to enforce these
policies, microplastic data must be made FAIR (Findable,
Accessible, Interoperable, and Reusable), as they are key to the
process. To advance research, protect funder investments in data
collection, enable policy development, and support public interest
into the human and environmental health impacts of
microplastics (Koelmans et al, 2019; Cowger et al, 2020;
Igalavithana et al, 2022), research data must be properly
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curated, deposited and preserved in adherence with the FAIR
guiding principles (Wilkinson et al., 2016).

As more and more data on microplastics are acquired and as
policies begin to emerge around the world (e.g. Stokstad, 2022), it is
important that scientists are able to conduct meta-analyses, confirm
reproducibility, and meaningfully compare data from different
studies (Cowger et al, 2020; Provencher et al, 2020; Brandes
et al, 2021). The international workshop on microplastic particles
organised by the Joint Group of Experts on the Scientific Aspects of
Marine Environmental Protection (GESAMP) articulated the
fundamental gaps in microplastics standardisation must be filled
in order to enable the comparison and merging of data from
researchers from across various geographic regions (GESAMP,
2019). These fundamental gaps include data capture standards,
quality control practices, data storage and sharing, as well as
reporting and dissemination. A decade later, microplastics
datasets are generated rapidly and stored in a variety of formats,
from open source to proprietary, and data range in size, from
kilobytes to terabytes and many of these datasets are still not
finable (Brandes et al, 2021). Nonetheless, subsequent
international activities have been initiated to address some of
these gaps, including coordination of global and regional efforts
to characterize plastics pollution by generating guidelines for
sampling and reporting that will minimize the duplication of
work (e.g., Global Partnership on Marine Litter, Japan’s Ministry
of Environment, OSPAR Commission, NOAA’s NCEI
Microplastics). In addition, recently a number of microplastics-
focused data repositories have also been created in an effort to
homogenise subsets of data (Morgan Stanley, National Geographic,
University of Georgia, and National Oceanic Atmospheric
Administration, 2010; Tekman et al, 2020; NOAA NCEI
Microplastics n. d; EU EMODNET, 2017), but how much and
what types of microplastics data are generated by, and readily
available for the academic research community remains unclear.
An assessment of the state of microplastics research data accessibility
would assist researchers and stakeholders in identifying best data
management practices in the field.

In this study, we explore the extent to which the data that
underpin environmental microplastics research articles are
openly shared. Two strategies were adopted to identify and
locate open datasets: 1) we reviewed the data sharing
statements in a representative subset of peer-reviewed
publications on environmental microplastics, and 2) we
undertook a comprehensive search of relevant online data
repositories. Based on our findings, we highlighted five
practices that researchers in the microplastics community can
readily implement to advance data sharing in this emerging field.

DATA SOURCES AND METHODOLOGY

Analysis 1: Publications on Microplastics
With Open Data

The methods outlined by Read et al. (2021) and Roche et al. (2022b)
were adapted to determine if authors of microplastic research articles
shared the underlying data. A Web of Science database search was
performed using the Boolean phrase (microplastic OR microplastics)
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TABLE 1 | The selection criteria and number of peer-reviewed journal articles that were identified and used for data analysis in this study.

Selection Criteria

Web of Science search (microplastic OR microplastics) between 1964 and 2021
Stratified random sampling of up to 100 articles per year between 1964 and 2021
Abstract only—removed from sample set

Articles not related to environmental microplastics —removed from sample set
Articles that could not be accessed—removed from sample set

Articles that were retracted—removed from sample set

Total articles removed from sample set between 1964 and 2021

Percentage of articles removed from sample set

Number of articles included in the final sample set between 2006 and 2021

together with the “All Fields” option. Only English-language articles
published between 1964 and 2021 were included, which yielded 6,608
articles. A stratified random sample selection of these articles was
conducted in R (version 4.0.3) using the dplyr package (version
1.0.2) to select 100 studies per year. For years in which fewer
than 100 studies were published, all articles were considered.
The resulting subset consisted of 1,045 articles (15.8%). A
number of articles were removed from this subset after
manual inspection (n = 260; 24.9%) as these articles dealt
with  unrelated topics (for example “microplastic
deformation” of metal alloys), or with topics not directly
dealing with environmental samples (such as microbial
colonisation of microplastics), or they were perspective-style or
review papers. Additionally, articles that were inaccessible,
retracted, or consisted solely of an abstract were removed. After
the manual inspection and removal of articles that were not
environmental microplastics related, a total of 785 peer-reviewed
publications (11.9%) were included in the final assessment (Table 1).

Each of the selected articles was examined to determine 1) whether
a data sharing statement was included in the article and, if so, 2) what
the nature of the data sharing statement was. The nature of data
sharing statements was categorised as: (i) available upon request via
the author(s), (i) available in a data repository, (iii) available in the
supplementary files, (iv) no data were used, (v) data will be made
available at a future date, (vi) no evidence of data sharing, (vii) data are
considered sensitive, or (viii) data are available in the article.

We ensured that our metrics for percent of studies with data
statements would be reproducible using simulations to determine
the number of studies we needed to assess. A thousand
simulations of subsampling from a two-class set (article does/
does not have a data statement) with uniform probability
distributions were measured by calculating the high mean
absolute errors of the class percentages at the 95% quantile of
the simulation distribution. Imposing the minimum number of
studies to review at 100 per year yielded a maximum mean
absolute error in class size of £9%. Thus, if data accessibility
changed by at least 18% over our period of study or in future
studies we would be highly likely to identify the temporal change.

Analysis 2: Microplastics Datasets in Data

Repositories
To assess the availability of data, the google dataset, DataONE
Data One (2015) and OpenAIRE (2013) discovery portals were

Number of articles

6608
1045
2
256
1
1
260
24.9%
785

searched in October 2021 using the same search terms as used in
Analysis 1 (ie., microplastic OR microplastics) to identify
available microplastics datasets. This search generated 10
repositories (Table 2). This was followed by a site-specific
search of the 10 repositories to assess data access and
metadata. The search engine of each repository was queried
using the term “microplastic*” or the Boolean phrase
“microplastic OR microplastics” when the search interface did
not support the use of a wildcard. The search was not restricted to
any specific time period and duplicated datasets (n = 21) were
removed from the final sample of datasets. For each dataset, we
recorded the following attributes: repository, year of publication,
DOI, study site, environmental media type, keywords, and
whether the dataset was linked to a journal article (yes/no).
For each repository, we noted the disciplinary data it accepts
(Table 2) and whether the repository was CoreTrustSeal, 2022
(CTS) certified as a trustworthy data repository as of February
2022 (Table 2), according to the CTS Certified Repository
website. All metadata were recorded in a Microsoft Excel
spreadsheet and OriginPro 2020 software was used to visualise
the findings.

RESULTS

Microplastics Data Sharing Trends in

Peer-Reviewed Articles

Of the final 785 articles analysed, 224 (28.5%) contained data
sharing statements in the body of the article (Figure 1A). Prior to
2013, only eight out of 31 articles included data sharing
statements. Since then, the numbers have steadily increased,
with approximately half of all articles published after 2019
containing a data statement (Figure 1B). However, the
proportion of articles with data sharing statements did not
increase further between 2019 and 2021.

Further evaluation of the 224 data sharing statements (Figure 2)
showed that authors most frequently shared the data associated with
their article in the form of supplementary materials (n = 87; 38.8%) or
stated that they had included all their data in the main body of the
article (n = 60; 26.8%). In a small number of cases, the data
underlying the publication were classified as sensitive and could
not be shared (n = 2; 0.9%). A similar small number of statements
indicated that the data would be made available in the future (n = 2;
0.9%). Others referred the reader to the corresponding author to
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TABLE 2 | Selected research data repositories used in this study.
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Repository name Acronym Discipline(s) CTS Certified No. of Datasets (n)
Dryad Dryad General, ecology and evolutionary biology Not listed 21
Environmental Data Initiative Portal EDI Portal Environmental and ecological data Not listed 14
Environmental Information Data Centre EIDC Datasets related to terrestrial and freshwater sciences 16 August 2019 4
Figshare Figshare General Not listed 29
Harvard Dataverse Harvard DV General, social sciences Not listed 5
Mendeley Data Mendeley General Yes (expired) 75
Pangaea Pangaea Earth system science 17 June 2019 90
Polar Data Catalogue PDC Focus on cold and high latitude regions 16 February 2021 15
SEA scieNtific Open data Edition SEANOE Marine sciences Not listed 4
Zenodo Zenodo General Not listed 22
Is there a Data Sharing Statement?
A g 28.5% Supplementary
. 0 .
files
NN Yes
No Articles
Request via
author
B Reposit
100 4|C_]No Data Sharing Statement eposiory
] y Yes Data Sharing Statement
B 804 Data not available/
) | at a future date
- |
<< 60 ]
= g
= 1 Sensitive data N
€ 40
o 4 I I T I I T T I T I
020_ 0 5 10 15 20 25 30 35 40 45 50
i Proportion(%)
0 1 11 2 [E
1 T T 1 T
QQQ’ QQ'\ QQQ’ Q@ Q'\Q X3 FIGURE 2 | Data dissemination methods indicated in the data availability
R i i ) . . .
statements of the articles analysed in this study.
FIGURE 1 | Proportion of data sharing statements (A) overall and (B)
annually between 2006 and 2021 in the peer-reviewed publications. Numbers
dtlsE[)Iayedton the bars in panel b refer to the yearly number of data sharing provided) or further approval was required to access and download
statements. ..
the data files. Search results were not limited by year, but the first

request the data (n = 42; 18.8%). Data were explicitly shared via a data
repository in only 31 (13.8%) articles.

Microplastics Data Sharing Trends in Data

Repositories

In our sample set derived from Web of Science, the earliest
microplastic article was published in 2006 while our data
repository search yielded the first dataset in 2013 hence in this
section our analysis is focused from 2013 to 2021 (Figure 3).
Searches in the google dataset, dataONE Data One (2015) and
OpenAlIRE discovery portals returned 72 datasets on microplastics.
Further site-specific searches of 10 data repositories increased the
number of datasets to 279 (Table 2; Figure 4). Of these 279 datasets,
222 (79.6%) had data files that were directly accessible, while for 57
datasets (20.4%) the files were not accessible (i.e., only metadata were

datasets in the sample were published in the year 2013, with evidence
of data sharing in data repositories trending up thereafter (Figure 3A).

In addition to the datasets in repositories, 6,363 microplastics
articles were published between the years 2013 and 2021
(Figure 3B). During this time, the number of articles increased
exponentially from 50 to 2,295, while the number of datasets from
those studies provided within the repositories also increased rapidly
from 1 to 112 (Figure 4). Of the 10 repositories queried, the
CoreTrustSeal certified repositories Pangaea and Mendeley
published the majority of microplastics datasets, with
approximately 32 and 27%, respectively.

Geographic Distribution of Data Site

Locations

The metadata collected highlights the unequal geographic
distribution of the provenance of the microplastics samples
(Figure 5). Of the 279 repository datasets, the majority of data
were sampled in Europe (13.4%), North America (12.8%), and in
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FIGURE 4 | Yearly (bar graph) and cumulative (pie chart) distributions of
microplastics datasets uploaded to open access repositories between 2013
and 2021.

marine environments and estuaries (26.2%). Approximately 11% of
the data originated from Australia, South America, Asia, plus Africa.
About a fifth of the datasets were generated in controlled laboratory
studies. The latter include, for example, studies looking at uptake of
microplastic particles by biological organisms or microplastic
particle transport in porous media (20.8%), while 46 studies
(15.4%) did not report any location information as part of the
repository dataset.

determine the location.

Sediment
18.8%

p

Unknown
18.2%

Water
15.3%
Invertebrates
6.7%
Other
28.8% ~goitFish

Y ke
Mammal Atmospheric Deposition
0.6% 2.2%

Birds
0.6%

FIGURE 6 | Distribution of open datasets by media type. The “other”
section includes effect and fate studies, as well as methods papers and
modelling experiments. Unknown means that there were not sufficient
metadata in the dataset to determine the media type.

Environmental Media Type Reported With
Dataset

The largest fraction of datasets (28.8%) contained data from
studies that focused on purchased plastics, uptake of
microplastics in organisms, and modelling experiments. The
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most reported media types included sediments (18.8%), water
(15.3%), and invertebrates (6.7%), with other types of studies
accounting for the remaining 12.1%. The least studied media were
atmospheric deposition, mammals, the cryosphere (ice and
snow), fish, and birds. An unexpected 18.2% of datasets did
not provide sufficient information to identify the media type
(Figure 6).

DISCUSSION

Although the number of new datasets made available publicly are
increasing annually, the numbers continue to be very low relative
to the rapid growth in articles about environmental microplastics
(Figures 1, 3, 4). The increase in data sharing, especially since
2016, are likely because publishers have implemented data
policies which state that authors are expected to include an
explicit data sharing statement within their manuscript at the
time of submission (e.g., Piwowar and Vision, 2013; Science,
2019; Colavizza et al., 2020; AGU, 2021; Elsevier, 2022; Springer,
2022). Less than 30% of microplastic research articles assessed in
this study included any form of data sharing statement, with only
13.8% of articles explicitly sharing their data in a repository.
Pangaea and Mendeley were among the most commonly used
repositories, perhaps because they are free and easy to use
(Figure 4). It is not entirely known why these were most used,
but the earth science Pangaea community has a long history of
depositing and archiving data. In addition, numerous
microplastic researchers are based at one of the host institutes
of PANGAEA (AWI), which encouraged sustainable data
archiving early on and often curated data produced in large
European Union projects where it was a partner. Mendeley Data
was purchased in 2013 by Elsevier and researchers publishing in
Elsevier journals are encouraged to deposit their data in Mendeley
Data (Dumon, 2013). It is possible that many of these researchers
are unaware of other repository options and, hence, may gravitate
towards using the publisher’s controlled repositories.

The challenge of finding and accessing research data is not
unique to the microplastics research community. Similar patterns
in data sharing practices are common in well-established
disciplines such as social sciences, water resources, low-
temperature geochemistry, ecology, and health sciences (Stagge
etal, 2019; Brantley et al., 2021; Tedersoo et al., 2021; Roche et al.,
2022b). For example, Stagge et al. (2019) assessed data availability
and research reproducibility in hydrology and water resources
across several journals and found that, while approximately 70%
of the sampled articles stated some materials were available, only
around 48% of the materials could be accessed online. In
experimental biology, only one in five papers (21.5%) included
a data sharing statement or associated open data (Roche et al.,
2022b). An overview of published research funded by the
Canadian Institutes of Health Research (CIHR) (Government
of Canada, 2021), a federal funding agency which has an explicit
data sharing expectation, showed that for a subset of CIHR
funded projects, only 45.2% of studies had readily accessible
data (Read et al., 2021). The challenges outlined by Brantley et al.
(2021) for the field of Earth surface geochemistry similarly

Where are Environmental Microplastics Data?

resonated with our assessment of the emerging field of
environmental microplastics. Perhaps the biggest challenge
faced in both cases is the diverse nature of the data due to the
environmental media involved, QA/QC issues, data structure,
diversity in analytical techniques used, and multiple other factors,
which makes it challenging to develop standardised reporting
structures (Cowger et al., 2020; Provencher et al., 2020; Brandes
et al,, 2021; Brantley et al., 2021). A promising trend in all the
disciplines mentioned, microplastics included, is that more and
more researchers are making their data available. In addition to
publishers’ data policies, this increase may be attributed to the
generational shift with the research community as younger
researchers are getting more access to technology and
databases, and early exposure to the data management
concepts and practices; they are integrating all of these as part
of their daily research workflow.

Microplastics are a relatively young field, and thus it can be
expected that it will lag behind more established disciplines with
respect to data sharing, especially given its multi-disciplinary
nature. In this regard, researchers are likely to be influenced by
their home discipline which may slow consensus on the
discipline-specific metadata and data sharing standards,
guidance, and education. However, the microplastics data
sharing practices observed in this study showed that the
microplastics field is on par with well-established disciplines
such as water resources and ecology (Stagge et al., 2019; Roche
et al,, 2022a). Efforts to develop microplastic metadata sharing
practices, which will increase the findability and interoperability
of microplastics data, are currently underway (Cowger et al,
2020; Cowger et al., 2020; AMAP, 2021; Jenkins et al., 2021). Such
methods or other regulatory measures and incentives are urgently
needed because the progress in data sharing over the past 3 years
appears to have stabilised instead of continuing on an upward
trajectory. Given the early stages of this area of research, these
valuable data are not easily discoverable via peer reviewed
literature and data repositories. However, they often constitute
vitally important baselines needed for future monitoring
purposes. As the data collection efforts expand to include
indigenous lands in North America, data management should
additionally adhere to guiding principles for data collected on
indigenous lands such as the Collective Benefit, Authority to
Control, and Ethics (CARE; Carroll et al., 2020; Carroll et al.,
2021) and the Ownership, Control, Access and Possession
(OCAP®) (FNIGC, 2020).

The microplastic research community can learn from, and
lean on work in other disciplines to promote good practices for
data sharing. There are a growing number of research data
management best practice guidance papers available
(Michener, 2015; Wilkinson et al., 2016; Briney et al., 2020;
Persaud et al.,, 2021, Contaxis et al., 2022, among others). As
emphasised by Brantley et al. (2021), targeted education and
awareness are still needed across scientific disciplines in order to
implement and sustain best data management practices. Given
the rapid growth of microplastic research papers, the microplastic
research community, the target audience of this paper, is unlikely
to have the time to thoroughly review existing papers that have
been published about research data management (RDM)
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standards and best practices for other fields that are transferable
to the field of environmental microplastics. Five simple strategies
for advancing good data management and data sharing practices
in microplastics research are therefore provided in the next
section. We hope that these will help to maximise the positive
impacts of microplastic research and improve the FAIRness of
microplastic research data.

Strategies for Advancing Good Research
Data Management Practices in

Microplastics Research
1) Use Available Standards/Practices to Describe Data

A major challenge in translating the rapidly increasing body of
new scientific knowledge and data into actionable policy is the
lack of standardised procedures for microplastics RDM practices.
There are currently no international or national data governance
standards for environmental microplastics, including metadata
standards, database structures, and RDM best practices, which
limits the effective sharing and comparison of data on the
abundance, size distribution, shape, surface roughness and
chemical (polymer) composition of microplastics. This, in
turn, hampers efforts to harmonise, and eventually
standardise, the evaluation and validation of sampling and
analytical methodologies and protocols that are needed across
the research community. This study acknowledges there are
many challenges that still need to be addressed to standardise
data reporting for microplastics research, however, resources
such as the AMAP report (2021), GESAMP (2019), Cowger
et al. (2020), Michida et al. (2020), Jenkins et al. (2021) and
Miller et al. (2021) provide guidelines that will help ensure data
collection and reporting are robust. Existing metadata standards,
such as the United States EPA Water Quality Exchange, the
Dublin Core™ Metadata Element Set, and European monitoring
under the Marine Strategy Framework Directive (EMODnet)
should be integrated to ensure data are described consistently
across the microplastics community.

2) Share Raw Data - Or as Close to Raw as Possible

It may be necessary to perform QA/QC, or to transform data
from a format that is ideal for analysis into a format that is ideal
for accessibility (e.g., CSV, mzML, JCAMP-DX, JSON, cif, TIF),
but the goal should always be to share data that are as close to raw
as possible. The dataset should include a README with
information on how, when, and where data were collected and
any pre- and post-processing steps, which travel alongside the
data and provide necessary context and contact information. If
any data were provided by a third-party source, or derived from
data provided by a third-party, that information should be
documented with the dataset.

3) Use a Trusted Digital Repository

Whenever possible, data should be shared in a trusted digital
repository that will steward data in the long term. Ideally, the

Where are Environmental Microplastics Data?

repository will provide DOIs or another unique and persistent
identifier that can be used to reference individual datasets.
Embargoes may be used to temporarily protect data from
downloads, especially if analyses are still ongoing. Some
repositories can also restrict access to data in the longer term
if they are sensitive. Disciplinary repositories, such as NOAA’s
NCEI Microplastics database, accept marine microplastics data
from all researchers across the globe (NCEI Microplastics nd),
while specifically within the European Union member states as a
requirement for EMODNet. Otherwise,
encouraged to use general-purpose or institutional repositories,
such as Pangaea and the Federated Research Data Repository
(FRDR), which offer curation services to deposited data.

researchers are

4) Link Dataset to Publications

Many journals provide either supplemental information or
data availability/open access statements, where the repository
name and the dataset DOI (or other identifiers) should be
included so readers can find the supporting data. Data
obtained from a third-party source should also be included
and cited in the references section. If the data cannot be
shared, or if restricted access is required, this should be
explicitly stated and the steps required to obtain access
outlined. Likewise, the DOI of any publications that is
associated with the dataset can be added to the data repository
metadata record which provides context for the data and
positions it as an important part of the scholarly record.

5) Plan to Share Data From the Onset of a Study

Data management and data sharing should be considered as early
as possible. A data management plan can be completed at any point
in the research process to document what types of data are generated,
their format, and the metadata standards that are used to describe
them, as well as short and long-term storage requirements, and the
costs associated with data collection and data management. Planning
early on helps ensure no data are lost and that the resulting dataset
relies on existing practices to ensure a measure of consistency and
interoperability, and, when necessary, that permission to share data
has been sought and provided (e.g., for data that were provided by a
third-party, or data that were collected on Indigenous lands or with
Indigenous partners).

CONCLUSION

In this bibliometric study, the extent to which environmental
microplastic research data are openly shared were assessed. This
work showed that between 2013 and 2021, microplastics dataset
sharing has increased, but much more slowly than the number of
peer-reviewed publications. The large amounts of data being
produced, often supported by public funding, are simply not
accessible or have insufficient metadata for others to do quality
assurance, to assess the quality of the data and to ultimately reuse
the data. Data sharing has stabilised in recent years which
suggests that there are obstacles to data sharing that will need
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to be addressed to ensure the long-term availability and
accessibility of data which can serve as vital baseline data for
future monitoring. For example, many institutions need to access
microplastics data to help guide regulatory frameworks such as
safe drinking water levels (California Senate Bill 1422, 2018), and
the European Marine Strategy Framework Directive (European
European Union, 2008). These findings highlight the need for the
environmental microplastics community to focus on not only
advancing the science of environmental microplastics research
but also on simultaneously embedding data management into
their daily research workflow through education and best
practices. Efforts should be made by researchers to also make
use of data management resources including sharing data on
discipline-specific repositories that are available to ingest
microplastics data. However, standardised (meta)data
reporting templates that implement established microplastic
(meta)data reporting standards in a reproducible and usable
way for microplastics data are still needed.

The increasing trend of open microplastic data shared in
repositories and linked to peer-reviewed publications is
promising. Data sharing practices will help increase the
reproducibility and comparability of data. The more
comprehensive our collective data sharing practices are, the
better the microplastics decisions and policies that affect
society as a whole. Moreover, it is incumbent upon the
microplastics research community to ensure that FAIR data
are consistently made available. These types of activities will
not only strengthen the data sharing practices in this field but will
also support continued advances in understanding the occurrence
of microplastics in the environment, which is highly important in
terms of pollution monitoring efforts.
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