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Science has become more collaborative, more computational, and more data intensive compared with previous 
experimental, theoretical and computational paradigms. Therefore, data sharing and curation are currently among the 
hottest topics as they help making research more controllable and easier to reproduce.  
 
A recent study [3] suggests that 80% of original research data obtained through publicly-funded research are lost within 
two decades after publication. Moreover, sometimes researchers acquire the same data and duplicate the work done 
earlier, which could have been avoided if data, software, materials and methods from previous studies were made 
publicly available [1]. In response, funding agencies introduce data-sharing mandates and increasingly require 
researchers to share their data and other useful research outcomes. In scientific publishing, concerns about the 
reproducibility of science and scientific fraud are increasing as well, and sharing data helps to prevent these problems. 
Research data reinforces quality of scientific publishing, and vice versa research data benefits significantly from exposure 
in peer reviewed journal articles. Adding data to articles leads to more transparency, better compliance to common 
standards emerging in various subject areas (e.g.: TOP guidelines, FAIR Data Principles, etc.), and, according to some 
recent studies, to more citations [2].  
 
To facilitate data-intensive scientific discoveries, existing challenges need to be addressed in an integrated manner 
through tools and practices that support sharing, preservation and provenance tracking of data, software and scientific 
workflows. Next to it, it is crucial that research outcomes are not only made publicly available, but are also easily 
discoverable, easy to reuse and collaborate on. We will explain how data-intensive science can be advanced by aligning 
research data management practices with 9 principles forming a “successful data” pyramid depicted in Figure 1.  
 

 
Figure 1: A Maslow Hierarchy for Research Data [1] 

 
We will review a suite of tools and services developed to assist researchers and research institutes in their data 
management needs, covering the entire spectrum which starts with data preservation and ends with making data 
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comprehensible and trusted [4], hence enabling researchers to get a proper recognition for their work and institutions to 
improve their overall ranking by going "beyond the mandates”.  
 
We will conclude by presenting a series of peer reviewed journals allowing researchers to publish their data, software 
and other elements of the research cycle (see Figure 2) in a brief article format, collectively called ‘Research Elements’ 
[5]. Research Elements can be applicable to multiple research areas. For example, a number of multidisciplinary journals 
(i.e.: Data in Brief, SoftwareX, MethodsX and HardwareX) welcome submissions from a large number of subject areas. At 
other times, these elements are better served within a single field. Therefore, a number of domain-specific journals (e.g.: 
Genomics Data, Chemical Data Collections, Neurocomputing) support the new article formats, too. Research Elements 
are easy to prepare and submit thanks to the thoroughly thought out article templates that include all necessary 
information and metadata. The peer review criteria vary and are defined per article type. Upon publication, Research 
Elements are assigned with persistent identifiers (DOIs) for direct citation and easy discoverability. Persistent identifiers 
are also used for linking Research Elements and relevant research papers published in traditional journals in such a way 
that they can be accessed as an article collection. Some Research Elements allow post-publication updates. 
 

 
Figure 2: Research cycle and novel article types as supported by the Research Elements Program [5] 

 
The importance and novelty of Research Elements have been officially recognized. In early 2016, the open access 
SoftwareX journal that publishes software articles received the prestigious Award for Innovation in Journal Publishing [6] 
from the Professional & Scholarly Publishing Association of American Publishers. 
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