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Abstract

Research data management (RDM) practices in China are underdeveloped
despite the release of RDM policy on 2™ April 2018 and research to unearth
these challenges cannot be overemphasized. The objective of this study is to
investigate the relationship among critical stakeholders in RDM specifically
from librarians’ perspective to speed up the RDM agenda for maximum ben-
efit. This study used Structural Equation Modeling (SEM) to study the rela-
tionship among critical stakeholders in RDM. The findings revealed that the
relationships among different stakeholders are significantly positive, and that
institutions mediate the positive effect of Librarian on researchers” work. The
effect of government on librarians is not significant. This later finding may be
largely due to the poor attitudes of government towards the librarians, how-
ever, there could be a positive mediating effect rather than direct. This means
that the librarians could bring a paradigm shift in RDM. Librarians should
take a leadership role in RDM and should be involved in decision making.
This could be the way forward to change the status quo in RDM. This study
contributes to the discourse by helping to strengthen the existing relationship
and also to understand the role of librarians in RDM.
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1. Introduction

There is increase in the research work. Today many researchers are faced with
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research data management need. In order to get quality result and safeguard the
data, many countries have introduced research data management policies to
streamline the process. Research Data Management (RDM) is a comprehensive
set of activities for the organization, storage, access, and preservation of data [1].
These activities include services, tools, and infrastructure that support research
data across its lifecycle [2]. These services are gathering, planning, RDM Infor-
matics, research data citation, RDM training, storage access and impact with re-
search support office. Many policies have been formulated for the effective
management of research data with various stakeholders’ involvement to do a
good job. According to [3], in the USA, UK and Australia, data sharing, data
management plan, access, and retention are critical requirements from funders
as conditions to access research grants. These countries are benefiting as the im-
plementation of the policies is visible in the academic institutions. The situation
is not same in China despite the availability of national RDM policy.

Over the past decade, many studies have been conducted to assess the current
level of RDM in China. According to [4] since research data management policy
was adopted almost more than two years now (2°¢ April 2018), only one univer-
sity has a visible research data management policy, meanwhile the released is
expected to pave way for institutions to implement their own institutional policy
in line with national policy. Comparing these levels to same happening in Eu-
rope after a year China has performed very low [5]. The authors argue that it
may be because there is existing infrastructure for data management dedicated
for data intensive discipline. It was also found that libraries in China are less
persuasive because they have no licensed librarians managing them and more
especially because they are not involved in RDM policy, there is “wait and see at-
titudes” [6]. The unavailability of institutional research data management poli-
cies is a challenge because it is the implementation of such policies that will pave
way for the full benefit of research data management to be realized. It is there-
fore important to understand the process leading to the formulation of such
policies as the success of RDM depends on the interaction among key players
such as the librarians, the researchers, government, institutions, and the funders
or donors [7].

RDM has many stakeholders at all levels, such as journal publishers and
funding agencies [8]. Others are institutions, librarians, government and re-
searchers. Previous findings in [9] have shown that the stakeholders benefit
more if they participate in policy formulations for a sustainable competitive ad-
vantage of the institutions in funded research. It was found that comparing mo-
tivation to satisfaction with the project outcome can give a valuable lesson for
the success of RDM through partnership [10]. Opinions are divided among
management of many institutions, whiles some see the relevance of participating
in RDM, others remain adamant that investments into RDM are not competitive
or worth worthy. The standpoint group also thinks that not all institutions need

DMP [11]. While cost could be a challenge, it may not be the only reason that
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handicaps the implementation of RDM [5]. Previous research has found conflict
and tension among these stakeholders in various institutions [12]. Despite the
attempt to resolve this by providing division of role, it remains very doubtful. If
this is not resolved, it can impede the success of RDM. A study in Whyte [13],
librarians and research office showed commitment by coordinating and pro-
moting the RDM policies. There is also some level of mixed stakeholders super-
vising the implementation and governance. Many of the studies have not inves-
tigated the direct relationship among the stakeholders. Close collaboration
among all the stakeholders is required to initiate, promote, foster and strengthen
collective learning and overcome new problems that may come up along with
research activities. The diversity of stakeholders suggests careful management of
these relationships along the data management lifecycle. There must exist a good
communication and cooperation among these groups [14]. This relationship is
deemed very important for a successful RDM. This lack of good interrelation-
ship may be a factor impeding the urgency for sound RM practices as seen in
other countries such as developed countries.

In making a case for librarians to be involved in RDM, a number of scholars
have argued that services in library in higher institutions are strategically posi-
tioned to offer a significant role in RDM [15] [16] [17]. This is because librarians
have practical skills that could be of use in RDM [18]. These include advisory and
training services. The result of study has shown that libraries of 20 best universities
demonstrated enough commitment to provide services such as how to write
RDMP, data preservation, publishing, managing personal and sensitive data [5].
They suggested that libraries need to take leading role in the management of the
research data generated in academic institutions. In study conducted by [19], the
result of studies conducted shows that librarians need innovative performance to
remain relevant. The authors state that librarians are the frontline workers for the
implementation of RDS. They also found that librarians feel they have knowledge
for bid data management but needed in service training in order to remain on top
of issues. Librarians share the role for building a strong RDM service.

Another study conducted by Faniel and Connaway [20] in which 36 academic
librarians where sampled about the factors that influence RDM support and ex-
perience, the result revealed that (twenty five) 25% of the academic librarians
state that there is negative perception about them by researchers. This is because
libraries initiated the support late as result compiling researchers to start their
own initiative to embrace the current trend. A survey of librarians and managers
of (twenty two) 22 UK research librarians in Auckland [21] argue that libraries
are already overburdened and therefore this will put more demand on their time.
He believed that other existing service may suffer or be less prioritized. This is
because infrastructure, funding which are key requirement for RDM are already
suffering. The author sees their position not to be too clear. The author believed
that their involvement cannot be automatic based on their previous knowledge

but a whole set of knowledge is needed such as organizing of projects, thought

DOI: 10.4236/0alib.1108341

3 Open Access Library Journal


https://doi.org/10.4236/oalib.1108341

I. K. Zotoo et al.

leaders and key influencers, technologies, discourses, concepts and terminology
and IT knowledge. It was stated that there is absence of explicit analytical ac-
knowledgment in research data management policy [2]. These challenges need
to be further investigated and addressed in order to better engage librarians in
high levels of interaction with researchers while cooperating with other support
service providers such as institutions, funders and government [22]. This evi-
dence is also buttress in [23]. This very relationship and engagement need to be
investigated in order to have a clear mindset and objectives. Extant literature did
not test the relationship among key stakeholders. In the context with these chal-
lenges this study seeks to investigate the relationship among the stakeholders in
research data management to unravel the cause of delayed in implementing re-
search data management policies at the institutional level and to understand the

kind of relationship that exist among them.

2. Theory and Hypothesis Development

The leading theory base of this study is that of stakeholders originated from [24]
who define a stakeholder as ‘any group or individual who can affect or is affected
by the achievement of the organization’s objectives’ (p. 46). Stakeholder’s theory
argues that organizations’ work affects other parties that are within and external
to the institutions. Identifying such individuals or groups of people is vital to
their success since they can negatively or positively affect organizational perfor-
mance [25]. These stakeholders’ requirements must be known and well unders-
tood for proper implementation RDM can be the way forward to better meet the
challenges by investigating the relationship among them for adequate manage-
ment. This theory was used in Wang and Huang [26] to understand how project
performance and project success correlate. The author used the golden triangu-
lar approach that advanced that project should comprise golden triangular and
key stakeholders to measure project success [27]. The stakeholders were made
up project owner, construction supervisor, and construction contractor to form
the triangle. It was found that, the engineer uses “relation” as a key indicator for
project success among the stakeholders. Studies have shown that there are no
criteria to evaluate project success as it has been used in many fields [28], in-
cluding business, management, finance and accounting. The triangular approach
was adopted and modified for this study to include funders, government (the
project owner), Institution and librarians (project supervisors) and project con-
tractor (researchers). This enables us to investigate these stakeholders to ascer-
tain the relationship among multi-stakeholders within research project data
management as in stakeholders influence theory Rowley [29] which accommo-
date multiple and interdependent stakeholders by incorporating their demands
and to forecast how they will influence organisations’ response to such multiple
stakeholders. Based on the stakeholder’s theory and the literature above, the fol-
lowing hypotheses are developed as shown in Figure 1:

H1 Funders positively impact researchers
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FUNDERS
H1
H2
GOVERNMENT H3 > LIBRARIANS RESEARCHERS
/ H4 /
H5
INSTITUTIONS

Figure 1. Conceptual framework [30].

H2 Funders positively impact librarian.
H3 Government positively impact librarians.
H4 Institutions positively impact librarians.

H5 Institutions have a positive impact on the work of researchers.

3. Methodology

The research approach used in this research is the inductive research where the
study derives from previous concepts, approaches and theories in formulating
the research hypothesis and objectives. The research employs an explanatory re-
search design that seeks to discover the causal relationships between the research
variables. The tool used in this analysis is the Structural Equation Modeling
technique aided by SmartPLS3. The Structural Equation Model is a plethora of
techniques comprises of component reliability test techniques, component valid-
ity test, common method bias techniques and path analysis technique measures.
This model is a powerful model for assessing relationships between variables.
Data were collected through online survey with the link to questionnaire given
to only librarians. After the data was collected, it was organized using Microsoft
Excel spreadsheet and saved in the csv format for further processing and analysis
using SmartPLS3 statistical software based on 200 questionnaires received from
librarians in China. Many of the research works in information science are a
theoretical [31] Ullah and Ameen [32] also confirm it. The study shows innova-
tion by adopting a quantitative approach in explaining the research data man-
agement and stakeholders’ relationships. The use of a Structural Equation Mod-
eling technique in this paper, therefore differs from the approach in many of the
studies in RDM. Also, this study employs a two-sided perspective in assessing
the relationship’ effect in RDM. This approach represents an improvement on

the traditional social management perspective.

4. Results and Discussion

The assessment of data was done to check for internal consistency, reliability,

convergent and discriminant validity to check the strength of the measuring
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items and how they are holding together. The minimum criteria have all been
met for various loadings, average variance of various extracted (AVE). The av-
erage variance extracted (AVE) for each of the factors is calculated manually for
all the constructs using the formula suggested by [33]. The result ranged from
0.504 to 0.698. Since the AVE value of 0.5 satisfies the condition for convergent
validity this is a good fit. Apart from funders, Cronbach a were all above 0.7 and
that of funders at 0.69. The composite reliability ranges from 0.774 to 0.898. This
was consistent with the study in [34]. Using the PLS-SEM analysis of study con-
structs, the direct relationship between stakeholders was assessed according to a
method described by [35] as shown in Figure 2.

The result shows that funders positively impact researchers with a path coeffi-
cient of 0.092. It also demonstrates that funders have a positive impact on li-
brarians. Funders requirement for accessibility of research data management
plan as a prerequisite condition for the ability to access fund have a positive ef-
fect on the work of Librarian. This finding therefore confirms the results in
American Library [36] that funders have a significant impact on the work of li-
brarians.

Government influence on Librarians was not significant (p = 0.003). This
means that hypothesis 3 (“government affects librarian positively”) was rejected
as the study results did not confirm it. However, this does not mean that gov-
ernment does not have any influence on librarians. It could mean that its effect
is an indirect one, given that government interventions to librarians are through
institutions, which was found to be the main hindrance to RDMP. Librarians
need to update their knowledge to remain relevant to enable them respond posi-

tively to enhanced opportunities and influence directions [37]. When government
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Figure 2. Hypothesis testing (PLS-SEM path model showing relationships between study variables; reproduced) [42].
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supports, librarians show willingness in their responsibility and learn new skills
in this continuous ever-changing environment, and proved useful in new ways.

Furthermore, Institutions were found to have positive effects on the Librarian
with a p-value 0.103. The low p-value of institutions on librarians, however
shows the low correlation between librarians and institutions which could im-
prove with demands for Institution’s involvement in RDM. This result is clear
evidence that the Institution’s role can increase librarians’ output in research
data. Regular training to upgrade librarians’ skills and knowledge will go a long
way to produce much more positive result as this will boost the confidence. This
training proves essential to mitigate the challenges faced by librarians. Many stu-
dies conducted point to the fact that there is a need for training [38]. As a very
important aspect of successful RDM services to mitigate the challenges of libra-
rians. Also, Infrastructure provision is deemed key to the success of RDM [10].

Institutions have positive impact on the work of researchers. The Institution
where the researcher works is responsible for policy implementation. It is also
responsible for provision of infrastructure and training to researchers. All these
contribute to the level of significance reported in this study. The empirical tests
in [39], and [40] also confirms that institutions positively affect researchers’
work in fulfilling the need for better research data management policy. This im-
pact is seen in the job satisfaction of the Librarian [41]. The Institution performs
a leadership role as well; the leadership style exhibited, therefore, influences po-
sitively the job satisfaction of the researcher, which in turn translates to greater
efficiency and output of researchers. The institutions positively impact the work
of librarians, which intend to increase the work of researchers. In addition,
Funder’s influence researchers’ work (p = 0.363).

The findings revealed that the relationships among different stakeholders are
significantly positive, and that institutions mediate the positive effect of Libra-
rian on researchers’ work. The effect of government on librarians is not signifi-
cant. This later finding may be largely due to the poor attitudes of government
towards the librarians, however there could be a positive mediating effect rather
than direct. Computer literacy effect on librarians is not significant this is be-
cause the RDM required a technical skill that librarian are lacking Hence, it is
concluded that there is a positive impact of the research variable under consid-
eration (librarians, researchers, institutions and government) and as such stake-
holder’s relationship affect the research data management as in [43]. This means
that when various stakeholders play their roles and responsibility, it motivates
one another and causes the other party to be more efficient and effective in
managing research data management resulting in quality research [44]. Con-
cerning the librarians, the more the support, the more the output. Librarians are
well positioned to lead the RDM agenda and therefore should take a leading role.

5. Conclusion

This paper sought to address a set of research questions that seek to discover the
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effect of research variables in research data management: researcher’s work, li-
brarians, funders, government and institutions with a focus on librarians’ roles
towards research data management. This study was grounded on stakeholders’
theory. The three variables, namely funders, government, institutions, impact
positively on the work of librarians. Besides that, the funders also significantly
affect the outcome of researchers in the research data management. The results
show that four (4) have a significant positive impact. This means that when var-
ious stakeholders and patrons play their roles and responsibility, it motivates the
librarians and causes them to be more efficient and effective in their delivery in
managing research data management. The more the support, the more the out-
put of librarians. The study found that the librarian’s contribution to research
data management is impactful and affects the work of researchers positively.
Hence, it is concluded that there is a positive impact of the research variable un-
der consideration (librarians, researchers, institutions and government and as
such stakeholders affect the research data management). This is consistent with
the study by [26], who found a positive correlation among project management
stakeholders. In [45], it was found that Corporate Stakeholders such as Institu-
tion can influence the performance directly through other internal staff or indi-
rectly through other external stakeholders such as government and funders.
Based on this finding, the authors concluded that librarians in China can bring a
paradigm shift in the management of data, however, we recommend that libra-
rians need to be certified by government and as such can have a direct relation-
ship with government. Government should take more interest in librarians and
regulates their activities. Librarians should take a leading role in RDM and be
trained in the required skills for RDM. There should be openness of informa-

tion, this, we hope, will improve the success story of researchers’ work.
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