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Abstract: Research data management is becoming an increasingly important topic due to the 
growing amounts of types, formats, and volumes of data produced by scientific research. In 
addition, a growing demand to make data accessible and comprehensible requires standard-
izing, managing, and planning the data life-cycle. For this reason, many funding agencies now 
require a data management plan (DMP) as part of submitted research proposals. While some 
of them and other scientific bodies offer DMP templates, there is no one-size-fits-all solution, 
due to the heterogeneity of data generated by different scientific disciplines. Here, we present 
as an example FAIRmat’s effort in enhancing data literacy on the topic of DMP aiming to guide 
physicists and materials scientists to writing DMPs that comply with the requirements of the 
German Research Foundation (Deutsche Forschungsgemeinschaft, DFG). 
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1. Introduction

Scientific research relies on the dissemination of research results. Traditionally, this process 
takes the form of conference contributions or publications. While such channels are currently 
accepted as the norm in the scientific community, challenges of reproducibility and accessibility 
arose along with concerns related to research integrity and compliance with ethical and legal 
requirements [1]. This has led to the advocacy of open access, the establishment of standards 
for reporting research methods and data availability statements to ensure reproducibility, and 
the enforcement of policies governing ethical and integrity issues  [2–5]. As a result, there has 
been a paradigm shift in the research process from being linear – utilizing generated data 
towards a publication as the main outcome – to becoming a cyclic process – focusing on re-
search data as key output as shown in Figure 1 [6,7]. Proper handling of research data requires 
a comprehensive management process, starting with planning prior to the project initiation, 
monitoring and controlling during the project, and defining the long-term fate of the data after 
the project closing. Such a management process is described by a data management plan 
(DMP). 
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Figure 1: Data life-cycle in research projects. 

The German Research Foundation (DFG) now requires a detailed specification of the 
handling of research data to be included in research proposals [8]. This requirement is formu-
lated as a catalogue of questions and is based on the criteria defined by the Science Europe 
association [9]. The DFG checklist is a high-level document that covers the diverse research 
disciplines [10]. It is crucial to adapt these requirements to each discipline, and it is up to the 
research communities to develop standards and best practices for preparing a domain-specific 
DMP. 

2.The FAIRmat Guide 

A core mission of FAIRmat is to support the scientific community to introduce and maintain 
high standards of reproducibility, research integrity, and compliance with ethical and legal re-
quirements by adopting proper RDM practices based on the FAIR data principles [4]. A recent 
implementation of this mission is the FAIRmat guide to writing a research data management 
plan (see Figure 2), tailored for scientists in the fields of condensed-matter physics and mate-
rials science. 

 

Figure 2: Front and back covers of FAIRmat’s DMP guide. 

The FAIRmat guide provides explanations of the elements of DMPs and practical tips 
for best practices in data management. It is prepared to meet the requirements for handling 
research data set by the DFG. The elements of the DMP described in the guide (as defined by 
the DFG requirements) are shown in Figure 3.  

The preparation of this practical guide began with detailed discussions with established 
scientists in the field, covering both computational and experimental solid-state physics to iden-
tify the needs, currently available standards, and prospects for an effective DMP.  
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An effective DMP starts with a detailed description of what needs to be managed, i.e., 
the data generated or reused in the research project. This description forms the first section of 
the DMP, and guides all other sections that follow. Next, the plan should establish a compre-
hensive documentation for the project data through a structured organization and adopting a 
comprehensible naming convention for the data files. A key component is the use of standard 
and community-accepted metadata and ensuring the availability of rich metadata.  

Management of the data storage, accessibly, and dissemination is described for both 
the short term (during the project) and the long term (after the project has ended). Our guide 
explains data repositories, their types and requirements, and refers the reader to resources for 
selecting a data repository suitable for subject of research and data type, such as the Science 
Europe criteria and the re3data directory [9,11]. 

 

Figure 3: List of DMP sections and contents that meet the DFG requirements. 

3. Conclusions 

Our guide assists the research community in preparing an effective DMP to be submitted in 
accordance with the requirements of research proposals. This fills a gap in available resources 
on research data management for scientists. In addition to helping researchers to meet the 
minimum requirements for funding, our goal is to ensure the long-term success of research 
projects and improve the quality of the research process. Continuous improvement and regular 
updates are planned to ensure that the guide fulfills the latest standards and requirements of 
the DFG and other funding bodies. 
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