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Abstract  10 

A request for raw data from the corresponding authors of 771 animal biotelemetry focused 11 

manuscripts, published between 1995 and 2015, highlighted a difference in data sharing 12 

practices across researcher career levels. Responses were positive in only 11% of requests 13 

made to corresponding authors (CA) that were senior researchers, while 72% of responses were 14 

positive when CAs were early-career researchers. Demonstrating that the majority of senior 15 

researchers perceived little benefit from the public data archiving of their published research, 16 

whilst they often were the primary contact and data custodian. 17 

The data-sharing paradox 18 

Technological advancement has dramatically increased the amount of data we are collecting 19 

about the world around us. Data is the foundation of science, and as the sciences become more 20 

data intensive, it is important to study how the data sharing practises of researchers are 21 

responding. The unrestricted sharing of research data through public repositories has gained 22 

traction in recent years, and the practise is supported by many institutes, funding agencies, and 23 

journals [1, 2]. However, not all scientists share data equally, or have the same perceptions 24 

when it comes to data sharing [3]. 25 

The public archiving of research data enhances the scientific process. It increases 26 

transparency and reproducibility, fosters multiple perspectives, helps identify errors, and 27 

discourages fraud. It ensures the integrity and discoverability of data are preserved into the 28 

future [4], and is thus an economical use of research funds. Public data archiving is not purely 29 

altruistic, and studies that have openly shared research data have receive a higher number of 30 

citations when compared to similar studies that have not [5]. Further, the sharing of research 31 

data can result in employment opportunities, collaborations, and co-authorships [6]. 32 
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Despite these documented benefits, only a small proportion (~ 6%) of researchers make 33 

all their research data freely available via some open-access mechanism [3, 6, 7]. Further, the 34 

majority of data from manuscripts published in Ecological and Evolutionary journals with 35 

mandatory data sharing policies are archived in a manner that inhibits reuse [8]. 36 

Surveys across a diversity of scientific fields, report that the main reasons that 37 

researchers  do not provide unrestricted open-access to research data is: i) lack of time and 38 

funding, ii) fear of losing publication and funding opportunities, and iii) concerns around 39 

misuse of their data [1, 3, 6, 7, 9]. To negate some of these concerns a number of international 40 

cyber-infrastructures have been developed within the field of animal biotelemetry (ZoaTrack, 41 

Movebank, Animal Telemetry Network MOTUS). These web-based platforms aim to enhance 42 

the data sharing and discovery process by increasing project visibility, whilst ensuring data 43 

custodians are appropriately credited. However, the amount of research data being uploaded 44 

and shared across these facilities compared to the amount being collected remains marginal [2, 45 

10]. 46 

Insights from a real-world study 47 

Here we report the outcomes from an endeavour to improve the amount of open-access 48 

animal biotelemetry data from research projects that have already published their study 49 

findings (Box 1). Geographical location data collected using animal-borne devices were 50 

requested from the corresponding authors from research papers. We argue that the public data 51 

archiving of these data-collections benefits ecosystem research and the ecological management 52 

community through the provision of baseline values by which future measurements can be 53 

compared. 54 

We contacted 479 corresponding authors who were responsible for 771 manuscripts 55 

published by Australian institutes between 1995 and 2015 (Box 1). To negate the concerns of 56 

researchers around data sharing we: i) only requested data from studies where the findings had 57 
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been published, ii) offered a data batch upload service to reduce effort and time, iii) minted a 58 

DOI to make the data a citable resource, iv) provided a range of creative common licensing 59 

and data embargo options, and v) facilitated data discovery by providing a secure data 60 

repository with graphical user interface (https://zoatrack.org). 61 

The raw animal location data was provided for only 8.5% of these 771 published 62 

manuscripts (Table 1). This was only slightly higher than the percentage of researchers reported 63 

in surveys to participate in unrestricted data sharing [1, 3, 6, 7, 9]. However, we had actioned 64 

many of the concerns around data-sharing raised by these researchers [1, 3, 6, 7, 9], suggesting 65 

that the perceptions and opinions of researchers around data sharing collected from 66 

questionnaire-based surveys did not realistically reflect actual practice. 67 

The age of the publication significantly influenced the submission of data for public 68 

archiving, with very few data collections greater than ten years old submitted (Fig. 1a). This 69 

was not surprising, as an author’s ability to locate and provide data would decline with time 70 

since collection [11]. We therefore, strongly recommend that research data is publicly archived 71 

at the time of manuscript publication. 72 

An unexpected finding was that the career stage of the corresponding author 73 

significantly affected whether data was provided for public data archiving (Fig. 1). Even with 74 

the age of the original study factored into the binomial regression model (see Supplementary 75 

Material S4), the more senior the career stage of the corresponding author, at the time of data 76 

request, the less likely the data were provided for public archiving. Of the 449 responses 77 

received from corresponding authors, students and ECRs mostly opted to share data, only 78 

declining when sensitivity issues surrounding the data arose (Fig 1c). 79 

Surveys of researcher perception around data sharing, based on age, report that the 80 

majority of younger scholars believe that scientific progress is inhibited by a lack of access to 81 

third party data [3]. Our real-world study in the field of animal biotelemetry, clearly support 82 
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this view, and demonstrated that early career researchers are far more likely to publicly archive 83 

research data over senior researchers, when user agreements are in place. It may be argued that 84 

the more senior a researcher is in their career, the less time available to search, collate, and 85 

submit data to an open-access repository for sharing. A senior researcher will also have a 86 

mature research program and established networks, and therefore perceive a far less career 87 

benefit from sharing published research data compared to an early career researcher. 88 

In this study, we only contacted the corresponding author with the data request. This 89 

was because the ICMJE journal guidelines [12] recommends that it is the corresponding author 90 

who responds to data requests, and because this field can be automatically harvested from 91 

reference databases and most likely used by researchers undertaking multiple study data 92 

collections. Here we found that the corresponding author of 85.9% of the 771 manuscripts were 93 

the primary author and most likely to have collected the data. It could be argued that the 94 

corresponding author does not have the final say if the manuscripts’ research data was to be 95 

shared, and even if an early career researcher was the corresponding author then they would 96 

still need to gain permission from the senior author. We agree that this may have been a factor 97 

that prevented some of the data from manuscripts with early career researchers as 98 

corresponding authors from being published. However, it did not appear to apply to the 99 

majority of studies, and career stage of the corresponding author remained a significant factor 100 

in determining whether or not the data were submitted for public data archiving. 101 

Conclusion 102 

This study demonstrated that there are still considerable barriers to public data 103 

archiving in the field of animal biotelemetry research. Further, these barriers were not 104 

overcome by negating much of the researcher concerns reported from questionnaire type 105 

surveys [1, 6, 7, 9]. These surveys, however, have primarily focused upon senior scientists, and 106 

this study suggests the views of senior scientists around data sharing differ to that of early 107 
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career researchers. We argue that fear of data misuse [3] and perceived lack of benefit still play 108 

a significant role in a researchers’ decision to not publicly archive data. To counter this, we 109 

suggest the community to develop clear rules around the sharing and reuse of data. These could 110 

include: (i) notification to the data custodian when and by whom data is downloaded; (ii) clear 111 

guidelines around co-authorship or acknowledgement, depending upon the way the data has 112 

been reused and the percentage of data used within the overall analysis; and (iii) rules set by 113 

journals at the time of submission, similar to that currently used for conflict of interest and 114 

other ethical issues. We also make a plea to senior researchers that they allow their early career 115 

researchers to go as corresponding authors on manuscripts, because this results in a 116 

significantly greater likelihood of research data being publicly archived. 117 

 118 

Box 1 - Endeavour to publicly archive data from published manuscripts 119 

A database was compiled from the ISI Web of Science (WoS) of manuscripts. These 120 

manuscripts were selected using twenty-eight different search words related to the collection 121 

of animal geographical locations collected by biotelemetry devices (S1). These papers were 122 

assessed individually, but to make the endeavour manageable, and still enable us to track how 123 

the data sharing perceptions of a particular field of science had changed over time, we selected 124 

only studies undertaken by Australian based institutes between 1995 to 2015. This resulted in 125 

a total of 808 manuscripts containing location data from 28,056 individual animals. Thirty-126 

seven manuscripts were removed because they used the same data-set associated with the same 127 

combination of authors as another manuscript already in the database. 128 

Based on the ICMJE recommendations for Conduct, Reporting, Editing, and Publications of 129 

Scholarly Work, the corresponding authors were assumed to possess the authority to publicly 130 

archive the data-set from within their manuscripts [12]. Therefore, only corresponding authors 131 

were contacted to request data. To automate this process, a computer script coded in java 132 
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extracted the corresponding author’s name, the manuscript title, and the journal name and year 133 

of publication from each manuscript. This information was then used to populate a standardised 134 

email, which was sent to the corresponding author (S2). The correspondence invited the author 135 

to publicly archive the animal location data from the manuscript into an online repository 136 

(https://zoatrack.org). They were informed that the data would be stored under a creative 137 

commons license (CC-BY) and a digital object identifier (DOI) minted and linked to the 138 

original manuscript. The authors were informed to send a yes or no response to stop the email 139 

being repeatedly sent every 7 days. Unresponsive or closed email addresses were recorded. The 140 

responses are shown in Table 1 (also see S3).  141 

Email response signatures, Google Scholar, Research Gate, or Google search engines were 142 

used to find out the current employment status of those corresponding authors that were 143 

contactable, and categorised them as either a higher degree research student (Honours, Masters, 144 

or Ph.D. students), an early career (< 5 yrs post Ph.D.), a mid-career (> 5 yrs and < 10 yrs post 145 

Ph.D.), or a late career researcher (> 10 yrs post Ph.D., leading a research facility and/or lab). 146 

For manuscripts where a response was received, a binomial regression model with post-hoc 147 

multiple comparison test was used to assess if data from the manuscript was made open-access 148 

based upon the age of the manuscript and the career stage of the corresponding author. A post-149 

hoc Tukey’s test identified that the willingness of late career researchers [LCR] to share data 150 

was significantly lower than mid-career researchers [MCR], early career researchers [ECR] or 151 

students. Of the four career levels, ECRs displayed the highest willingness to share data despite 152 

study age (S4). 153 
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Table 1. Responses from corresponding authors of 771 manuscripts in the field of animal 157 

ecology. Data consisted of animal geographical location fixes collected using animal-borne 158 

devices.  159 

No. of 
Papers 

% of 
Papers Responses to request for public data archiving 

16 2.1 Data already in a public archive 

49 6.4 Provided data for public archiving 

57 7.4 Willing to share, but data not accessible and/or appropriate 

327 42.3 Did not wish for data to be publicly archived 

322 41.8 Not contactable at corresponding email address 

  160 
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Figure 1. (a) Contactable corresponding authors that were and were not willing to submit 161 

published data for public data archiving, displayed by age of publication and career level at 162 

time of the data request [mean and standard deviation of publication age displayed; grey line 163 

and box respectively]. (b) Modelled relationship between age of a publication, the career level 164 

(Student: post-doctoral research student, ECR: Early Career Researcher, MCR: Mid-Career 165 

Researcher, LCR: Late Career Researcher) of the corresponding author, and their willingness 166 

to submit data-set from published manuscript for public data archiving (see S4 for model 167 

details). Shapes of points denote types of positive or negative response. (c) A breakdown by 168 

career level of the responses received from contactable corresponding authors of 449 169 

publications.   170 
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Figure 1 199 

 200 

0

5

10

15

20
Ag

e 
of

 P
ub

lic
at

io
n

(y
ea

rs
 b

ef
or

e 
20

15
)

●

●

● ●●

● ●

●

●

●

●●

●

● ●●

●

●

●● ● ●

●●

●

●●

●

●

●● ●

●● ●

●

Student ECR MCR LCR

●

Yes
Data stored elsewhere

Not interested
Sensitivity issues
Data not appropriate
Data not available

(a)  

0 2 4 6 8 10 12 14 16 18

Age of publication (years before 2015)

W
as

 d
at

a 
sh

ar
ed

?

No

Yes

● ●●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●

Student
ECR
MCR
LCR

(b)  

Not
interested

Sensitivity
issues

Data not
appropriate

Data not
available

Yes

Data stored
elsewhere

Percentage of responses

0 20 40 60 80 100

Student ECR MCR LCR
(c)  


