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Focusing on the main research question what the critical roles and competencies of data curators are 
in supporting research data management lifecycle, this paper adopts multi-case study method, with 
data curation and data governance models, to analyze the roles and their competencies of data curators 
based on different contexts such as enterprises and academic libraries in mainland China. Via the data 
lifecycle analysis in different contexts, the critical roles such as data supervisor, data steward and data 
custodian in guaranteeing data quality and efficiency of data reuse are put forward. Based on the 
general factors of capability summarized via existing literature, suggestions for empowering data 
curators’ competencies are raised according to the corresponding contexts. Findings of this paper are 
as follows: Besides digital archiving and preservation, more emphasis should be put on data 
governance in the field of data curation. During different contexts of data curation practices, roles of 
data curation are not equivalent to stakeholders of data governance. Different roles of data curators 
would take their own parts in the process of data curation and should be specified according to given 
contexts. The roles, competencies and empowerment strategies might have significance for the fields 
of both data curation and data governance. 

 
1. Introduction 

Nowadays majority of studies related to data curation are concentrated in the field of 
Library and Information Science, especially focus on the topic of librarianship. However, 
it is indeed true that data curation is one business issue beyond librarianship. Data curation 
can be considered as one of the critical components in R&D management and it is reflected 
in different duties such as research management, information management, data 
management, librarianship, and archives (Noonan & Chute 2014). Although facing the 
similar practical issues in data curation, the data curators will appear as different roles in 
corresponding contexts: data librarian in a library; chief data officer and data manager in 
an enterprise; data steward and data scientist in a research institute; etc. The competencies 
required are also various in different contexts, for example between the field of digital 
humanities on the one hand and engineering on the other. One basic point of consensus on 
the purposes data curation is to guarantee the quality of research data, improve the 
efficiency of data reuse, and serve for the research and development process. Therefore it 
is absolutely not only a technical work, but a holistic approach involving multi-
stakeholders governance. Facing the multi-stakeholders in data curation, it is a realistic 
problem that how to identify the common roles in the process of R&D data management, 
and seek the common discourses among the vivid identifications. It is essential to 
summarize the roles and competencies from different contexts of real data curation 
practices. 
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2. Literature Review 

Data governance can be considered as a set of activities including planning, supervision, 
and enforcement that governs the process and methodologies that are carried out to ensure 
and improve the quality of data. Otto (2011) points out data asset is the object of data 
governance and data management, and the common purpose is to maximize the value of 
data, but data management needs to be carried out under the guidance of data governance.  

The process of data curation involves different stakeholders who take the 
corresponding roles. In order to grasp the theoretical basis, it is essential to complete the 
literature review covered topics such as data governance, data curation and data literacy 
and more. Henderson (2017, p6-7) indicates the roles of librarians in data management as 
five aspects: collection (data documentation); storage (data storage, archiving and 
preservation); organization (metadata creation and controlled vocabularies, file naming); 
retrieval (data sharing and reusing, data access); presentation/dissemination (data privacy, 
rights and publishing). With the continuous advancement in the field of data management, 
agents who are engaged in data management are also attracting the attention of academia. 
Swan and Brown (2008) presented that data creator, data scientists, data manager, and data 
librarian as four professional roles in data management. Besides the four roles have 
relationship with each other and notably the data librarians are more close to the data 
curators (Tammaro, Ross & Casarosa 2014). Fan (2017) further subdivided data curators 
into specific roles such as data supervisor, data steward and data custodian after sorting 
out the roles in context of enterprise research data management.  

Data literacy is a much debated topic related to roles and competencies in data 
curation, and the literacy frameworks of librarians are always taken into consideration first 
(e.g., Koltay 2015, 2017; Carlson & Johnston 2016). Moreover, data governance (Otto 
2011; Soares 2014), with its strong theoretical capacity to take factors such as human, 
technological and organizational into one framework to understand the problem, is always 
used as the perspective to analyze the stakeholders and propose effective suggestions. 
Tools, such as databases and cloud platforms (Witt 2008; Soares 2014), have also been 
paid increasingly more attention concerning solutions for data curation in recent years. Of 
course, some soft factors compared to the technological factors, such as regulations and 
rules (Pryor 2009; Smith 2014) for the process of data curation, have also attracted several 
researchers in order to guarantee a system for the implementation of data curation. 

 
3. Research Design 

In view of the existing achievements, this study explores the analysis approach of "context-
business-role-competency" to summarize the roles from real facts. The core research 
questions of this study are as follows:  

• What are the stakeholders and key roles in data curation?  

• What are the competencies required for data curators in different contexts?  

Based on the above questions, this study adopts a multi-case study method to 
summarize roles and corresponding competencies. 
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The Neusoft Corporation (hereinafter referred to as "Neusoft") and several academic 
libraries in China were selected as the main case objectives. Participatory observation, in-
depth interview and document investigation have been adopted for data collection. The 
semi-structured interview outline was summarized according to former research literature 
and data collection was conducted from December 2016 to December 2017. This study was 
conducted based on a data collection approach from multi-time, multi-channel and multi-
source in order to construct the complete evidence chain. In addition, open interviews and 
participatory observations were used in fieldwork to facilitate a comprehensive 
understanding of the cases. The above aspects can guarantee the validity of the qualitative 
data. After the cases were collected, critical points of the research lifecycle were coded 
according to files and interview records, following which the key roles and relationships 
were analyzed and, finally, the general competencies framework was discussed based on 
the above tasks. 

 
4. Discussion and Conclusion 

 
4.1. Brief Description of Cases 

 
4.1.1. Neusoft 

Founded in 1991, as one of the largest IT companies in China with more than 16000 
employees at the end of 2017, Neusoft has established a two-level R&D system including 
both enterprise and departmental levels, and serves society with industry solutions, 
intelligent interconnection products, platform products, and cloud and data services. 
Research data have generated during the R&D process, and increasingly more value has 
been added via the reuse of data. Therefore, data curation is of significance in R&D 
management. Based on this case, the data governance framework needs to establish a clear 
organizational structure and division of responsibilities in the context of enterprise data 
curation. According to the actual roles in the data curation, the three main roles are data 
supervisor, data custodian and data steward. Other roles also include data creators and data 
users, which can be cross-converted. 

 
4.1.2. China Academic Library Research Data Management Implementation Group 

Founded on October 23rd, 2014, the China Academic Library Research Data 
Management Implementation Group (CALRDMIG), consists of nine libraries including 
Peking University Library, Tsinghua University Library, Fudan University Library, 
Zhejiang University Library, Wuhan University Library, Beijing Institute of Technology 
Library, Shanghai Jiaotong University Library, Tongji University Library and Shanghai 
International Studies University Library, aiming to promote the development of research 
data management between different academic libraries in mainland China.
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The context of academic libraries is obviously different from that of an enterprise. In 
an enterprise, it seems more freedom is given as the whole enterprise would share a 
common interest in pursuit of increased benefits. Data curation can be considered as one 
of the components of corporate governance. Different roles such as data supervisors, 
stewards and custodians can communicate with data creators and users effectively. When 
it comes to the context of an academic library, a different perspective appears. Both the 
CPC committee and president of the university always consider the library as a 
supplemental department to colleges and institutes, even as simply a document repository. 
Moreover, few researchers consider the library to be a reliable cooperator. Therefore, much 
of the effort, including data curation, by librarians, is not recognized, which is a 
disappointing fact in many academic libraries in China. 

It is essential to borrow some experience beyond librarianship, perhaps data 
governance from enterprise would be one example. As governance is a concept mainly 
focus on risk management, legal and policy issues, data governance can be regarded as 
issues about attribution and citation, archiving and preservation, discovery and provenance, 
data schema and ontologies, and infrastructure (Smith 2014). Under the perspective of data 
governance, as Pryor (2012) indicates, the process of approaching, preserving and adding 
value to data of stakeholders can be analyzed in data lifecycle. 

 
4.2. Factors of Capabilities 

It can be summarized as the general factor framework, as in figure 1. The factors can be 
divided into structural and agency; factors outside the data curators’ control are structural 
factors, and agency factors are mainly related to data literacy. Both structural and agency 
factors will affect data curation, and data curation can lead to achievements. Furthermore, 
achievements can loop back to the context of the data curation. So, data curation can be 
regarded as a bridge among different stakeholders. That’s to say, we can benefit from data 
curation in practice. And achievements can feedback to context of data curation. If the 
utility can bring more freedom for stakeholders, we can call it as development. So data 
curation can be regarded as a bridge among different stakeholders. 

 
Figure 1. General factors of capabilities 
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4.3. Stakeholders 

Based on the case study, the data governance framework needs to establish a clear 
organizational structure and division of responsibilities in the context of data curation. It is 
concluded that the R&D data curation related to 9 specific subjects, including the 
competent authorities, assessment experts, auditors are outside the main body, scientific 
research manager, research manager, R & D manager, financial staff are internal subjects, 
and project leader, etc. According to the actual authority in the data curation, the three main 
subjects of data supervisor, data custodian and data steward are the core roles. Other roles 
also include data creators and data users, which can be converted to each other. The basic 
roles of the relevant roles see Figure 2. The data steward and data custodian are always 
corresponding roles for the two functional processes. As Rosenbaum (2010) indicates, the 
data steward focuses mainly on taking care of data assets for others according to policies 
and practices as determined through data governance, while the data custodian is always 
responsible for the technical support of the data curation process. 

 

 
Figure 2. Stakeholders of data curation 

 
4.4. Core competencies 

According to coding analysis of interview for data curators, the core competencies in data 
curation can be concluded as follows:  

• Data planning: be familiar with data types, volumes, formats, metadata, standard, reservation 
and access, etc. 

• Data creation and collection: be familiar with data sources, tools, skills and evaluation criteria.  

• Data processing: be familiar with the description, cleaning and cataloguing for data. 

• Data analysis: be familiar with metadata and visual tools to service the decision-making. 

• Data preservation: be familiar with long-term preservation, data security and problem solving. 

• Data sharing and reuse: be familiar with data sharing platform, policy and regulations. 

• Common competency: including communication skills, background knowledge, collaboration 
abilities, etc.
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The roles of data creators, data managers, and data users are often relatively easily 
distinguished, but data stewards and data custodians typically behave as research managers, 
and it is necessary to further subdivide these two roles when defining the post. 

Combined with the status of data curation in universities, certain problems faced by 
practitioners concerning data literacy are highlighted as lack of policy, unclear 
responsibilities, mismatch in quality and demand of staff members’ data literacy, lack of 
professional education, etc. Aiming at the problems mentioned above, this study suggests 
corresponding countermeasures and suggestions. First, clarify the job responsibilities and 
professional quality, and accelerate standards setting and policy construction in data 
curation in academic libraries. Secondly, establish data literacy training systems and 
strengthen data consciousness and data ethics education. Thirdly, we should promote 
innovation on data curation and realize the mutual promotion of theory and practice. 
Finally, cooperate with professional departments in university to establish relevant courses 
and to cultivate professionals concerning data curation. 

Based on a real business situation, this study combines the stakeholders involved in 
the data governance framework to resolve the role of scientific research data management, 
and complete the role recognition of data curation. The main conclusions are: 

• stakeholders involved in the data governance framework are not fully related to the subject of 
data curation; 

• the framework of data curation needs to establish a clear organizational structure and division of 
responsibilities, and clarify the synergistic relationship between different stakeholders; 

• data curation as a specific business data management, core roles, including data supervisors, data 
stewards and data custodians should be subdivided in post setting.  

Data governance is a service to enable the transparency of data related processes and 
effective use; it can be used also in the field of data curation in the academic library. It is 
important for the library profession to take this challenge seriously and acquire the 
competencies required to provide effective data curation. Competencies framework should 
be developed according to the contexts in which data curation is implemented. 
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