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RESEARCH DATA GOVERNANCE FOR RESEARCH PERFORMING
ORGANIZATIONS IN MALAYSIA: A MODIFIED DELPHI APPROACH

ABSTRACT

The rapid growth of research data and its influence on research practices have led to an
increased recognition of the importance of research data governance (RDG) worldwide.
Nevertheless, a lack of literature explicitly delineates RDG implementation, and practices
undertaken by research performing organizations (RPOs). This study sought to fill the
existing gap in the literature by exploring the implementation and practices of RDG by
RPOs within a post-positivist research paradigm. To achieve this, two methods were
employed: a content analysis of RDG/Research Data Management (RDM) policy
documents through desk research, and a four-round modified Delphi method, involving
systematic solicitation and collection of feedback from a pool of experts comprising
research data practitioners. This was accomplished through a series of designed sequential
surveys formulated based on the findings of desk research. These surveys used in the
Delphi study were tailored to systematically explore RDG activities, focusing on
governance tasks, areas of involvement, and decision domains, as well as the roles
responsible for governing research data within RPOs in Malaysia. Additionally, it sought
to understand the experiences and practices of research data practitioners in Malaysia
RPOs in terms of governing research data. The study employs descriptive and inferential
statistics, encompassing percentages, interquartile range, mean and median scores, mean
differences, t-values, and significance levels obtained from the paired-sample t-tests. The
analysis of responses unveiled a significant consensus among the experts on 106 out of
119 RDG task statements across various roles, nineteen (19) areas, and eight (8) decision
domains deemed significant to RDG implementation within RPOs. The gap analysis

between actual implementation and perceived importance reveals that while certain tasks



are considered highly important, they may not be implemented to the same extent, as all
mean differences show negative values. Besides the RDG activities, key players,
structural positions, and ideal nomenclatures of identified RDG roles were determined.
The aim of the study was to develop an RDG framework based on the findings obtained.
By providing an RDG framework that can be used as a set of best practices, this study
can assist RPO leaders in considering implementing RDG and its efforts in their

organizations.
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TADBIR URUS DATA PENYELIDIKAN UNTUK ORGANISASI PELAKSANA
PENYELIDIKAN DI MALAYSIA: PENDEKATAN DELPHI YANG
DIMODIFIKASI

ABSTRAK

Pertumbuhan pesat data penyelidikan dan kesannya terhadap amalan penyelidikan telah
membawa kepada pengiktirafan yang semakin meningkat mengenai kepentingan tadbir
urus data penyelidikan (TUDP) di seluruh dunia. Walau bagaimanapun, kekurangan
literatur yang secara eksplisit menjelaskan pelaksanaan TUDP dan amalan yang
dijalankan oleh organisasi pelaksana penyelidikan (OPP). Kajian ini bertujuan untuk
mengisi jurang yang sedia ada dalam literatur dengan meneroka pelaksanaan dan amalan
TUDP oleh OPP dalam paradigma penyelidikan pasca-positivisme. Untuk mencapai
matlamat ini, dua kaedah telah digunakan: analisis kandungan dokumen dasar
TUDP/Pengurusan Data Penyelidikan (PDP) melalui kajian meja, dan kaedah Delphi
yang dimodifikasi sebanyak empat pusingan, yang melibatkan pengumpulan maklum
balas secara sistematik daripada sekumpulan pakar yang terdiri daripada pengamal data
penyelidikan. Ini dicapai melalui satu siri tinjauan berurutan yang direka dengan teliti
berdasarkan penemuan kajian meja. Tinjauan ini digunakan dalam kajian Delphi yang
dimodifikasi untuk meneroka aktiviti TUDP secara sistematik, dengan memberi
penekanan kepada tugas tadbir urus, bidang penglibatan, dan domain keputusan, serta
peranan yang bertanggungjawab untuk mengurus data penyelidikan dalam OPP di
Malaysia. Selain itu, kajian ini bertujuan untuk memahami pengalaman dan amalan
pengamal data penyelidikan di kalangan OPP di Malaysia berkaitan dengan tadbir urus
data penyelidikan. Kajian ini menggunakan statistik deskriptif dan inferensial,
merangkumi peratusan, julat interkuartil, skor min dan median, perbezaan min, nilai-t,
dan tahap kepentingan yang diperoleh daripada ujian t-sampel berpasangan. Analisis

tindak balas mendedahkan konsensus yang signifikan dalam kalangan pakar terhadap 106



daripada 119 kenyataan tugas TUDP merentasi pelbagai peranan, sembilan belas (19)
bidang, dan lapan (8) domain keputusan yang dianggap penting untuk pelaksanaan TUDP
dalam OPP. Analisis jurang antara pelaksanaan sebenar dan kepentingan yang dirasakan
menunjukkan bahawa walaupun tugas-tugas tertentu dianggap sangat penting, ia tidak
dilaksanakan pada tahap yang sama, kerana semua perbezaan min menunjukkan nilai
negatif. Selain aktiviti TUDP, pemain utama, kedudukan struktur, dan nomenklatur yang
ideal bagi setiap peranan telah dikenal pasti. Tujuan kajian ini adalah untuk
membangunkan rangka kerja TUDP berdasarkan penemuan yang diperoleh. Dengan
menyediakan rangka kerja TUDP yang boleh digunakan sebagai satu set amalan terbaik,
kajian ini dapat membantu pucuk pimpinan OPP dalam mempertimbangkan pelaksanaan

TUDP dan usaha-usahanya dalam organisasi mereka.

Kata kunci: Tadbir urus data penyelidikan; pengurusan data penyelidikan;

penyelenggaraan data; data penyelidikan; organisasi pelaksana penyelidikan

SDGs: Pendidikan Berkualiti; Industri, Inovasi, dan Infrastruktur; Keamanan, Keadilan,

dan Institusi Kukuh; Perkongsian untuk Matlamat
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CHAPTER 1: INTRODUCTION

“And do not mix the truth with falsehood or
conceal the truth while you know [it]”.
(Surah Al-Bagarah, 2:42)

1.1 Introduction of Study

Research data is seen as a valuable asset for research performing organizations
(RPOs). Recognizing the intrinsic value of research data, it becomes imperative for RPOs
to establish frameworks for research data governance (RDG), ensuring the
comprehensive protection of research data. The establishment of effective RDG not only
safeguards the integrity and confidentiality of research data but also fosters a conducive
environment for sustained research excellence within the organization (Al-Ruithe et al.,
2016; Liu et al., 2020). This acknowledgment underscores the crucial role that RDG plays
in promoting responsible and secure handling of research data, thereby enhancing the

overall credibility and impact of research activities within RPOs.

Considering the aforementioned, the purpose of this study was to examine how RDG
tasks are implemented in Malaysia RPOs, the significance of each task, and to identify
the RDG structure that is ideal for these organizations to ensure the quality and
accessibility of research data during RDG implementation and practices. This chapter
provides context for the research by outlining the subject, its purpose, aims and
objectives, research questions, problem statement, and research gaps. Additionally, it
discusses the research methodology, scope, and significance of the study, establishing a

comprehensive foundation for the subsequent exploration of RDG in Malaysia RPOs.

1.2 Background of Study

The study emphasizes the comprehensive nature of data management by integrating
the eleven aspects of Data Management Body of Knowledge (DMBoK), which covers
data governance, data modeling & design, data storage & operations, data security, data

integration & interoperability, document & content management, reference & master



data, data warehousing & business intelligence, metadata, data quality, and data

architecture (DAMA International, 2017). In this body of knowledge, data governance is

the highest level of planning activity above all the other ten components, as shown in
Figure 1.1 (DAMA International, 2017; Wang et al., 2018). The choice of DAMA’s
DMBoK framework is justified by its holistic approach to data management, ensuring
that all critical aspects are systematically addressed. This integration fosters a structured
and standardized methodology for managing data effectively, promoting consistency,
quality, and security across various data-related processes. Additionally, data governance
prioritizes the needs of data users, their modes of data usage, access authority, and other
compliance requirements (Abraham et al., 2019). This structured approach ensures that
data is managed effectively and efficiently across the organization or RPO, enhancing the

overall reliability and robustness of its data management practices.

Business Intelligence

Reference
& Master
Data

Data Data Modeling
Architecture & Design
Data Data Storage &
Quality Operations
Metadata i
Data Warehousing & Data Integration &

Interoperability

Document &
Content
Management

Figure 1.1: The DAMA-DMBOK?2 Data Management Framework (DAMA

International, 2017)




While data governance and data management are distinct concepts, they are closely
connected, as shown in Figure 1.2. Data governance ensures the proper management of
data (oversight), whereas data management involves handling data to meet specific
objectives (execution) (DAMA International, 2017). The topic of data governance has
recently received increased attention in the scientific community and among practitioners
because data quality is increasingly a fundamental requirement for organizations to
achieve various strategic business requirements (Otto, 2013). Appropriate data
management practices enhance high-quality research, resulting in high-quality data
(Lefebvre & Spruit, 2021; Marlina & Purwandari, 2019; Wong et al., 2020) and improved
reproducibility and knowledge dissemination (Leonelli, 2018). To ensure data quality,
apart from facilitating access and use to the community, the value of
data quality improvement, loss minimization, improved resource utilization, re-
examination and reuse, and increased citations must also be demonstrated (Austin et al.,
2021). When high-quality data is widely accessible, it creates greater value and fosters
transparency, collaboration, and innovation. Data transparency is a quality research

principle that must be respected (Belcher et al., 2016).

Figure 1.2: Data governance and data management (Otto, 2013)



Research data underpins the research activities undertaken within RPOs. RPOs,
entities whose main activity is to carry out research and experimental development (Cruz-
Castro et al., 2020), which include universities, research institutes, and similar
organizations committed to the pursuit of research activities, producing multidisciplinary
research outputs from scientific research across multiple disciplines (Jamiu et al., 2020;
Makhlouf-Shabou, 2017). The mission of these organizations is to conduct research and
disseminate its findings via teaching, publication, or technology transfer. In the rapidly
evolving landscape of research, the adoption of open science principles has become
increasingly essential. Open science policies and practices that promote the open
availability of research data play a crucial role in accelerating the expansion of knowledge
and its application (Angelopoulos & Pollalis, 2020; Janssen et al., 2017) to societal
problems (Fecher et al., 2015; Rosenbaum, 2020), thereby enhancing the visibility and
reputation of the organization and its researchers and scholars (Zuiderwijk et al., 2020).
Ensuring broader public access to research data is a fundamental goal that can advance
research and education. This aligns well with the mission of the RPOs, which is to

generate and disseminate new knowledge.

The effective management and governance of research data are imperative for RPOs
to uphold the integrity, credibility, and impact of their research efforts. RPOs should
manage their data for a long-term competitive advantage (Singh et al., 2021). RDG
implementation is vital for guaranteeing research data quality, accuracy, and usability and
ensuring ethical use, privacy, and confidentiality (Hendey et al., 2018). RDG must be
reasonable to ensure the whole management of the security of the data utilized in an RPO
(Lefebvre et al., 2018). RDG also guarantees that research data is easy to access and
creates trust in the data provided by ensuring it is valuable for decision-making (Jamiu et
al., 2020). Plus, research data, a critical class of digital content, must be correct, complete,

and accurate (Omar & Almaghthawi, 2020). Stakeholders could profit from the



availability of meaningful data if RDG procedures are implemented correctly (Singh et
al., 2021). RPOs can also move faster, make better choices, and provide better insights
into user behaviour, all of which help to boost efficiency (Omar & Almaghthawi, 2020).
Thus, it is important to make sure the data is well managed, following the policies and

standards of the organization (DAMA International, 2017).

Without the implementation of data management and governance, there will be a
negative impact on RPOs and a decrease in the value of the data. If research data is not
properly captured, it will remain fragmented, siloed, and retained by individual
researchers. The benefits of research data are diminished as well if they are not curated,
captured, and made available to a larger community, especially in managing and using
scientific data collected through government funding by fulfilling its responsibilities to

taxpaying citizens (Pisani & AbouZahr, 2010).

However, getting an organization’s data governance initiatives off the ground must
have been difficult (Alhassan et al., 2018). In order to have an effective RDG, members
of the RPOs need to change behaviour to ensure data governance processes and principles
are adhered to (Benfeldt et al., 2020). Otherwise, ensuring the data flows across
departments with the defined processes will be difficult. RPOs must develop data policies,
procedures, and guidelines to overcome these obstacles, utilize resources and processes,
and create and expand data services and infrastructure. A well-defined policy and
accessibility standards will ensure that only the appropriate person receives the correct
data at the appropriate time (Brous et al., 2016; McDonald, 2018). Obtaining buy-in from
stakeholders, particularly the institution’s management, appears to facilitate these

initiatives (Mansfield-Devine, 2017).



1.3 Context of the Study: Advancing Research Data Governance in Malaysia
Managing data is similarly to managing other assets such as human resources, which
necessitates mandated controls, measurable outcomes and necessary reporting (Alhassan
et al., 2018; Khatri & Brown, 2010). As a result, every RPO must implement effective
data governance and stewardship. This is especially true for Malaysia’s RPOs, which
include at least 20 public universities and 390 private higher education institutions
(MOHE, 2024), alongside numerous research institutions. The government emphasizes
the management and sharing of scientific research data, viewing it as a national asset
(MOSP, 2020). In contemporary times, the publication of research articles is not the only
option for scholarly communication. Research data is now recognized as a valuable
national asset that requires proper protection and management, entailing the adoption of

strategies that promote openness and sharing.

The Government of Malaysia has actively promoted cultivating a knowledge-based
economy by emphasizing data-driven research and development. The management of
research data has been effectively and securely executed through the implementation of
multiple policies and standards. Data management and sharing were included in the
Malaysian Code of Responsible Conduct in Research in 2016 (National Science Council,
2020). The Code mandates that researchers assure data accuracy, completeness,
dependability, safe storage, and data sharing upon request. The Ministry of Science,
Technology, and Innovation’s (MOSTI) National Policy on Science, Technology &
Innovation (NPSTI) 2013-2020 (MOSTI, 2013) and Malaysia Education Blueprint (2015-
2025) also emphasize research data sharing and collaboration (Ministry of Education
Malaysia, 2015). Plus, NPSTI 2021- 2030 mentions open data as one of its initiatives,

emphasizing research data (MOSTI, 2021).



Recognizing the importance of research data in harnessing the potential impact of open
science, the Malaysia Open Science Platform (MOSP) pilot initiative was established on
November 7, 2019. This initiative, led by theAcademy of Sciences Malaysia (ASM),
aimed to centralize research data storage, management, and sharing (MOSP, 2020),
thereby laying the foundation for enhanced collaboration and innovation in scientific
endeavours. ASM launched the Malaysia Open Science Alliance (MOSA) to help MOSP
become a strategic, transformative effort to boost Malaysia’s STI Collaborative
Ecosystem. The first phase of this initiative (2020-2021) was led by the MOSA and
administered by ASM, connecting research data, researchers, and publications between
five research universities and 15 Ministry of Energy, Science, Technology, Environment,
and Climate Change (MESTECC) research institutes and agencies (Abd Rahman, 2019;
MOSP, 2020). The MOSP was officially launched on May 16, 2023. Additionally, the
ASM and MOSA Working Group on Capacity Building and Awareness initiated the
Training of Trainers (ToT) Program on Data Stewardship for Open Science on September
21, 2020, with the primary objective of ensuring that future data stewards possess the
necessary competencies and expertise for proficient open science data stewardship

(MOSP, 2020).

As a result, in recent years, open science initiatives have been evolving in Malaysia,
and researchers started to become aware of having these initiatives (Ahmed & Othman,
2021; Hodonu-Wusu et al., 2020). For instance, the University of Science, Malaysia
(USM) has encouraged its researchers to develop Data Management Plans (DMPs), store
their research data, and share it with others. They can either upload their data to their

institutional or other free data repositories, e.g., Figshare (https://figshare.com/),

Mendeley Data (https://data.mendeley.com/), and Zenodo (https://zenodo.org/) (Che

Jaafar, 2021). However, according to Che Jaafar (2021), there is no mandate to make it

compulsory for researchers to share data collected throughout the research.


https://figshare.com/
https://data.mendeley.com/
https://zenodo.org/

Malaysia has embarked on a progressive journey towards advocating open science
since 2019, recognizing the transformative potential of transparent and collaborative
research practices. Embracing the principles of open science entails not only the
dissemination of research findings but also extends to the sharing of underlying research
data. As Malaysia transitions into a more open science-oriented landscape, there arises a

compelling need to explore and strengthen the foundations of RDG.

Therefore, the study concurs on the importance of implementing RDG among
Malaysia RPOs for better management and protection of research data (Jim & Chang,
2018; Lefebvre et al., 2018; Omar & Almaghthawi, 2020) to advance local government
initiatives in supporting open science (MOSP, 2020) to foster a greater research
community who keen to openly share their research data with wider users for maximizing
societal value. A dedicated data governance framework focuses on research data is

required for them to successfully implement RDG within their organization.

1.4 Statement of the Problem

Despite the crucial nature of data governance, several studies have uncovered a
noticeable lack of knowledge and understanding in this domain (Abraham et al., 2019;
Eke et al., 2022; Kuzio et al., 2022; Schopfel et al., 2017). As demonstrated by Al-Ruithe
et al. (2019), areas related to data governance that have gained increased attention and
significance in recent years still remain inadequately explored. Abraham et al. (2019)
assert that a holistic picture of data governance is currently lacking, which may guide
practitioners and researchers alike. Likewise, when compared to other RDM bodies of
knowledge, there is a notable lack of attention paid to RDG in the Library and Information
Science (LIS) literature (Borda et al., 2020; Donaldson & Koepke, 2022; Tang & Hu,
2019; Wolski et al., 2017), indicating a scarcity of research on the topic (Al-Ruithe et al.,

2019). This attention deficiency is particularly significant given the importance of RDG



within LIS. Far more attention is being paid to other RDM bodies of knowledge, such as
data quality (Azeroual, 2020; Wagner et al., 2021), data sharing (Elsayed & Saleh, 2018;
Saeed & Ali, 2019), and data literacy (Steinerova & Ondrisova, 2019; Vilar &

Zabukovec, 2019).

Since RDG is regarded as a critical service, more research using mixed and qualitative
methods is necessary to understand the subject in depth (Ashiq et al., 2020). Further
research should be conducted on the implementation and monitoring of data governance
activities rather than on the definition of concepts (Lefebvre et al., 2018; Alhassan et al.,
2018; Brous et al., 2016; Alhassan et al., 2016), by defining the activities’ priorities (Omar
& Almaghthawi, 2020). These activities address who is accountable for governing data
and their duties and responsibilities in ensuring that data governance policies and
standards are adhered to, as specified in a data governance policy framework (Alhassan

etal., 2016).

In addition, the current frameworks do not meet the necessity for governing research
data in particular, as their scope varies across other domains (Abraham et al., 2019;
Ahmadi et al., 2022; Alhassan et al., 2018; Al-Ruithe et al., 2016; Brous et al., 2016;
Korhonen et al., 2013; Lee et al., 2017; Peng et al., 2016). A comprehensive data
governance framework is crucial to assist scholars, organizations, and the government in
making decisions (Thorat & Van Brakel, 2019). This includes having well-defined
guidelines on best practices for RDM (Chigwada et al., 2017). As highlighted by Lefebvre
et al. (2018), further research should collect more evidence from other research
institutions worldwide following the policy screening and exploratory case study

approach.



Meanwhile, other literature stresses that the activities should encompass a broader
range of issues (Lefebvre et al., 2018), including research data ownership (Van Zeeland
& Ringersma, 2017), active data management, data selection for long-term preservation,
and data access via catalogues and repositories (Liu et al., 2020). Additionally, expanding
the scope to include funders, data centres, and institutions (Naughton & Kernohan, 2016),
addressing the purpose and missions of research, social and cultural norms, conflict
resolution methods, and dilemmas in data sharing and use (Kouper et al., 2020), and
integrating research data support with the vast diversity of research projects (Lefebvre et

al., 2018) are all emphasized.

The existing literature highlights several critical issues concerning this subject matter.
Previous scholars claim that RDG is better observed in developed countries such as
United States (Jim & Chang, 2018), United Kingdom, Australia (Liu et al., 2020),
Canada, Germany, Ireland, the Netherlands, New Zealand (Cox et al., 2017) than in
developing countries such as India (Bunkar & Bhatt, 2020), Kenya (Masinde et al., 2021),
Irag (Mohammed & Ibrahim, 2019), Saudi Arabia (Elsayed & Saleh, 2018), Zimbabwe
(Chigwada et al., 2017; Machimbidza et al., 2022), Kenya (Anduvare & Mutula, 2019),
Indonesia (Cahyaningtyas & Priyanto, 2021; Manik et al., 2022) and Pakistan (Piracha &
Ameen, 2019), since most developing country institutions lack RDM policies. However,
although RDM is maturing in developed countries, some argue that it is still in its early
phases (Ashiq et al., 2020). This perception is due to the numerous challenges associated
with RDM methods and services (Cox et al.,, 2019a), which necessitate active
collaboration among stakeholders and university services departments to address these

challenges and issues (Ashiq et al., 2020).
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Moreover, data governance arrangements differ significantly amongst universities;
some established new divisions to initiate the projects (Jim & Chang, 2018), while others
started with their institutional research (Briner & Rome, 2018) or information technology
(IT) department (Cervone, 2017) or information governance, providing IT support (Jim
& Chang, 2018). Meanwhile, allocating specific data tasks to specific personnel is
ambiguous, and those responsible for research data decision-making across RPOs remain
uncertain (Andrikopoulou et al., 2022; Kouper et al., 2020; Perrier et al., 2018), including
RPOs in Malaysia. Existing literature (Norbib & Abu Bakar, 2021) has proposed a data
governance model for the Ministry of Education, Malaysia, by comparing and analyzing
several models and frameworks to uncover trends and patterns. However, there is no solid
evidence and empirical studies on who governs research data and what entities are

involved in RDG practices within RPOs.

To sum up, RDM supports open science, and the rapidly evolving landscape of RDM
has generated interest in leveraging it to enhance RDG practices. It is evident that RDG
offers a solution to ensure effective management of research data (Van Zeeland &
Ringersma, 2017). This involves adopting appropriate technical standards, methods, and
architecture to facilitate the management, sharing, and reuse of research data (Ng’eno &
Mutula, 2018) while also determining future development directions (Zhou, 2018). As
outlined by the European Commission (2019), a readily accessible governance
framework should encompass distinct institutional, executive, and advisory

responsibilities, thereby empowering the scientific community.

However, a gap exists in the implementation of RDG and the need for further research
to understand and improve data governance practices, particularly in developing countries
and within RPOs. Therefore, this study aims to address several key issues pertaining to

RDG within Malaysia RPOs. Primarily, it seeks to identify RDG activities and assess

11



their implementation level and perceived significance among data practitioners.
Furthermore, it explores the examination of roles and organizational structures linked
with these activities, ultimately aiming to formulate an RDG framework. The absence of
such a framework not only hampers effective decision-making among data practitioners
and decision-makers but also contributes to uncertainty regarding the governance of

research data and the entities involved in RDG practices.

1.5 Purpose, Research Objectives and Research Questions

The study aimed to explore how RPOs manage their research data by identifying key
data governance activities and the roles associated with them. The study began with
secondary research to enrich the knowledge base by examining the governance of
research data within top-leading RPOs. Building on this foundation, the main objectives
were to establish structural and functional dimensions based on expert opinions gathered
through multiple Delphi rounds, ultimately formulating an RDG framework tailored for
RPOs in Malaysia. The framework serves as a guide for these organizations, especially
as they embark on implementing RDM in their institutions or refining existing RDG

practices.

Therefore, to achieve the aforementioned research aim, the following research

objectives were addressed throughout the study:

ROL1: To investigate research data governance activities in relation to both actual
implementation and perceived importance among data practitioners within
research performing organizations.

RO2: To identify the stakeholders of research data governance roles within
research performing organizations, including their governance structure.

RO3: To develop a research data governance framework for research performing

organizations.

12



In this context, the following research questions were required to guide the
achievement of the research objectives. By answering these research questions, the

research aim was ultimately fulfilled:

RQ1: How are research data governance activities currently being implemented
by data practitioners in research performing organizations?

RQ2: What research data governance activities do data practitioners consider
significant for research performing organizations?

RQ3: Which stakeholders do data practitioners in research performing
organizations consider responsible for research data governance roles?

RQ4: How do data practitioners identify the structural positions of research data

governance roles within research performing organizations?

1.6 Research Methodology

This study employed a modified Delphi method as the primary data collection
mechanism, utilizing a qualitative approach to derive quantitative results. Given the
scarcity of information on RDG in Malaysia, a suitable approach is required to achieve
consensus among data practitioners on RDG practices relevant to RPOs. Rowe and
Wright (2011) advocate for Delphi approach as it effectively gathers expert opinions and
achieves consensus. This method allows anonymity, encouraging professionals to freely
express themselves without fear of criticism or bias (Lim et al., 2020; Markmann et al.,
2021; Olsen et al., 2021). The study was modified in several ways: a) the initial round
started with a set of carefully selected items based on prior desk research, instead of the
traditional open-ended questionnaire; b) in Round I, panelists were asked about the actual
implementation of RDG tasks at their institutions, without the need for consensus or
agreement; and c) in Round 111, the instruments were designed to gather information from

a different perspective, incorporating newly introduced dimensions. Recruiting
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appropriate experts is critical to ensuring valid results, and a purposive sampling and
snowballing methods were used to form a panel of data practitioners with research data
experience throughout its lifecycle. The panel consists of researchers, librarians,

policymakers, IT and research officers.

The current study commenced with desk research to improve understanding of the
RDG elements before implementing the modified Delphi study as field research.
Furthermore, it served as a foundation for developing instruments to be utilized in the
Delphi study. The process of conducting desk research entails summarizing and
synthesizing previously published RDG/RDM policies from leading RPOs worldwide
(Goundar, 2012; Kabir, 2016; Woolley, 1992). This method was frequently recommended
as a starting point for the modified Delphi study because it provides a standard against

which primary data findings can be compared (Kabir, 2016).

The detailed methodology is outlined in Chapter 3, covering all aspects of the study

design, data collection, and analysis procedures.

1.7 Scope of the Study

RDG stands as a critical pillar in contemporary research endeavours, influencing the
systematic management and decision-making processes surrounding research data. This
study embarked on an exploration of RDG activities within Malaysia RPOs, delineating

its scope through specific objectives:

a) Focus on exploration: The study concentrated on delving into RDG activities
within Malaysia RPOs, aiming to uncover how these organizations manage and

govern their research data.
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b)

d)

Identification of key elements: The primary objective was to identify key
activities and entities responsible for decision-making in the realm of research
data, offering insights into the organizational structures that influence RDG.
Development of RDG framework: A key attempt was to develop an RDG
framework that is accepted and approved by a panel of data practitioners in
Malaysia. This was achieved through the utilization of the Delphi study
methodology.

Inclusive participant selection: The study ensured a broad perspective by
including participants from diverse backgrounds, each possessing varying levels
of knowledge and experience with RDG processes and practices. The purposive
selection of participants in the modified Delphi method aimed to ensure a depth
of knowledge on the topic.

Crucial inclusion of management levels: Recognizing the importance of different
perspectives, the study included individuals from various levels of RDM—
strategic, tactical, operational, and researcher. This approach was deemed crucial

for ensuring the validity and reliability of responses.

The findings of the study aid in developing a framework that considers necessary

implementations and ultimately contributes to the advancement of RDG practices.

Significance of the Study

This study was conducted to explore the activities and entities involved in governing

research data for RPOs in Malaysia, with the anticipation of contributing to the
development of an RDG framework. The findings obtained from this study play a crucial
role in enhancing the RDG body of knowledge and offering a collection of best practices

tailored for data practitioners.
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By gaining a deeper understanding of the RDG discourse through this study, data
practitioners in RPOs are better equipped to implement effective RDG practices.
Simultaneously, other organizational stakeholders, including librarians, can leverage this
knowledge to develop educational modules that equip researchers with the necessary

skills and knowledge for RDG and RDM.

Furthermore, the anticipated benefits of this study extend to aiding organizations in
complying with regulatory requirements and adhering to established data protection and
consideration standards. Effective RDG practices, as identified in this study, can lead to
faster data access, enhanced data protection, and adherence to the principles of FAIR data

access, ensuring that only authorized individuals can access data.

Specifically targeting Malaysia RPOs, the study proposes that these organizations can
utilize the developed framework resulted from this study to either establish new or revise
existing RDG practices. This, in turn, is expected to expand access to research data to a
broader community, ensuring that the data is of high quality and trustworthy. Ultimately,
researchers, taxpayers, and society can all benefit from research data that is readily
accessible, usable, and reusable. Beyond data protection, the study suggests that effective
RDG can positively impact social change by reducing data errors and ensuring more
reliable data transfer between researchers and users. This has the potential to benefit

society at large.
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1.9 Operational Definitions

The following terms are operationally defined for the purpose of this study:

Data practitioner: Any stakeholder who interacts with research data and supports it at

any stage of its life cycle, from generation to management to consumption.

Research data governance: An organizational framework that formalizes a set of data
policies and processes for research data management throughout its entire life cycle and

emphasizes the exercise of authority and control over research data-related decisions.

Research data governance activities: The specific actions or tasks carried out to
define, implement, and monitor effective RDG within an (research) organization,

encompassing various governance areas and decision domains.

1.10  Definition of Terms
The following is a glossary of important terms that may be unfamiliar to readers.

Throughout the study, such terminologies were often used.

Data governance: The exercise of authority and control over the management of
research data to enhance its value while minimizing associated costs and risks (Abraham

etal., 2019).

Data stakeholders: Individuals, groups, or organizations impacted by data governance

practices (Micheli et al., 2020)

Open science: A realistic means of making data open to the wider public needs to
ensure that the data that are most relevant to the public are accessible, intelligible,
assessable and usable for the likely purposes of non-specialists (British Royal Society,

2012).

17



Research data: Any material collected, observed, or created for analysis in order to
validate original research results (Drysdale, 2019; Kim, 2020; Shitole et al., 2019; Singh
et al., 2018), regardless of the form of media on which they may be recorded (Vanderbilt

University, 2021).

Research data management: The process through which a researcher progresses from
developing a management strategy for the research data towards an implemented,
sustainable business plan for working with active data, as well as storing, archiving and

cataloguing data upon completion of a research project (Willaert et al., 2019).

Research performing organizations: Entities whose main activity is to carry out
research and experimental development (Cruz-Castro et al., 2020), which include
universities, research institutes, and similar organizations committed to the pursuit of
research activities, producing multidisciplinary research outputs from scientific research

across multiple disciplines (Jamiu et al., 2020; Makhlouf-Shabou, 2017).

1.11  Organization of the Thesis

The organization of the thesis is presented below to provide an overview of the content
discussed in each and to stimulate interest in reading the entire chapters. This thesis
consists of eight chapters, each commencing with an introduction and concluding with a
chapter summary. The chapters are as follows: Introduction, Literature Review,
Methodology, Desk Research Analysis Exploring Research Data Governance Activities,
Research Data Governance Activities in Malaysia Research Performing Organizations,
Research Data Governance Roles and Structural Positions in Malaysia Research
Performing Organizations, Research Data Governance Framework, and Discussion and
Conclusions. Detailed descriptions for each chapter are outlined in the sections that

follow.
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In Chapter One, a brief introduction and background information are presented
regarding RDG. The comprehensive exploration covers various aspects of the study,
including the problem statement, research objectives, research questions, research
methodology, scope and limitations, research rationale, justification, and the significance

of the study. Additionally, selected terms are defined, and a summary is provided.

Chapter Two presents a thorough examination of previous literature related to data
governance in general and, more specifically, research data governance, was conducted
to identify gaps that the present study aims to address. The critical review encompassed
earlier works to ensure a comprehensive understanding of the subject of research data
governance. The chapter concludes with a discussion on the identified gaps in the

literature, providing clarity on the objectives of the study.

Chapter Three provides a comprehensive overview of the research methodology
employed in this study. It explores various facets, encompassing the research paradigm,
research design, the main two phases of data collection; comprising desk research and a
modified Delphi study, participant recruitment, the research instrument, data collection
methods, approaches to data analysis, the rationale behind the chosen research
methodology, considerations of reliability, validity and trustworthiness, ethical

considerations, and concludes with a summary.

Within Chapter Four, a detailed exploration is undertaken on data collection of the
desk research to examine policy documents on RDG/RDM from leading RPOs
worldwide. The analysis method involves a content analysis approach, and the entire
process of data analysis is exhaustively explained. The overarching goals are to gather
extensive background information on RDG implementation and practices, utilizing the
discovered insights for the development of Delphi instruments. The presentation of

findings is conducted in a thorough and detailed manner.
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Chapter Five extensively examines the findings derived from the Delphi study, with a
primary emphasis on RO1. The central objective is to explore the functional dimension
of RDG activities, covering tasks, areas, and decision domains. This exploration
encompasses both the implementation and importance of RDG activities within RPOs in
Malaysia. The chapter examines discussions surrounding RDG implementation among
Malaysia RPOs, the importance of RDG activities with insights from the panelists, the
progression towards research-derived descriptions for RDG areas and decision domains,
and a comprehensive gap analysis comparing the perceived importance to the actual

implementation of these activities.

Chapter Six focuses on the discussion of RO2, which explores structural dimension of
RDG roles such as identifying RDG stakeholders and identifying structural positions for
each role, advancing towards research-derived descriptions for RDG roles, and
establishing a nomenclature for RDG roles. This comprehensive analysis aims to offer a

thorough understanding of the roles and organizational structures associated with RDG.

Chapter Seven emphasizes the ultimate aim of the study to address RO3, that is to
develop an RDG framework tailored for RPOs in Malaysia. It presents the framework,
providing insights into each of its components. The framework elaborates on both
structural and functional dimensions and addresses the drivers for implementation. The
structural elements include people and governance bodies. Within this section, the
emphasis is placed on stakeholders ideally holding each RDG role and its corresponding
governance structure. Meanwhile, the functional dimension encompasses data
governance action, as well as processes (and technologies). Under processes, the

discussion extends to cover RDG areas and decision domains.
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Chapter Eight conducts a thorough discussion of the data, enabling the research study
to validate the initially established objectives. The findings are analyzed to demonstrate
the consistency and relevance of the phenomenon with what was previously reported in
the literature. All research questions and objectives are effectively addressed, utilizing
extracts and references drawn from the data presented in Chapters Four to Six. The
chapter also formulates conclusions and provides recommendations for implementation
and future research. Additionally, the chapter examines the research’s contribution,

limitations, and implications.
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CHAPTER 2: LITERATURE REVIEW

"And do not pursue that of which you have no
knowledge. Indeed, the hearing, the sight, and the
heart—about all those [one] will be questioned."

. (Surah Al-lsra, 17:36)
2.1 Introduction

The purpose of this literature review is to conduct an examination of previous studies
concerning data governance practices. By synthesizing and analyzing relevant literature,
this review aims to highlight key themes, concepts, and best practices, particularly within
the context of RDG. In addition, the exploration aims to support broader objectives such
as promoting research integrity, collaboration, and innovation within the academic
community. Furthermore, this review establishes a groundwork for subsequent chapters
by offering insights into the current state of RDG practices within RPOs. It also identifies
areas for further research and enhancement, specifically for Malaysia RPOs. This includes
examining the roles, stakeholders, structural positioning of each role, as well as the tasks,

areas, and decision domains implemented and emphasized in the literature.

2.2 Definition of Research Data Governance and related Concepts

There is no globally agreed definition of data governance, as many people describe it
differently. According to Abraham et al. (2019), data governance is defined as the
exercise of authority and control over the management of research data to enhance its
value while minimizing associated costs and risks. This aligns closely with DAMA
International’s (2009, p. 19) definition of data governance as “the exercise of authority
and control over the management of data”. Kouper et al. (2020) emphasize that RDG
involves making critical decisions about data management, which are crucial for ensuring
the overall credibility of research and engaging a diverse range of stakeholders. In the
context of research, data governance also encompasses the necessary decisions for
effectively managing and utilizing IT assets, including defining the responsible parties to

ensure optimal use and management (Khatri & Brown, 2010). Additionally, Koltay
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(2016) argues that data governance operates as a service characterized by standardized,
repeatable processes. These processes are designed to promote transparency, cost
reduction, and compliance with established rules, policies, standards, decision rights, and
accountability. This systematic framework integrates effective data management,
improves data quality, and maximizes the application of data to enhance organizational

performance and competitiveness (Qi, 2021).

This study aligns with the concept of data governance as defined by Abraham et al.
(2019). This concept can be further elaborated with the definition by Korhonen et al.
(2013, p.11), which describes data governance as “an organizational approach to data
management that formalizes a set of data policies and procedures to encompass the full
life cycle of data, from acquisition to use and disposal”. While at the point of RDM,
Lefebvre et al. (2018, p. 5) assert that RDG involves “developing policies for data
management planning and assigning tasks to researchers and data management services”.
Therefore, in the context of this study, RDG is defined as “an organizational framework
that formalizes a set of data policies and processes for RDM throughout its entire life
cycle and emphasizes the exercise of authority and control over research data-related

decisions”.

Meanwhile, RDG activities are the specific actions or tasks carried out to define,
implement, and monitor effective RDG within an (research) organization, encompassing
various governance areas and decision domains. Some tasks involve defining procedures
for good RDM, others necessitate active implementation, while monitoring tasks ensure
the proper execution of measures, identify areas for enhancement, and verify that the
implementation process aligns seamlessly with the stipulated policies and laws. RDG is
concerned with how individuals and processes interact with data and deal with it

(Lefebvre et al., 2018). For instance, to protect privacy, data providers and users must
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ensure that data is stored securely and provided without reidentification (Hendey et al.,

2018).

In contrast, RDG is different from RDM as the latter is concerned with the day-to-day
activities and practices of researchers in terms of archiving, organizing, and describing
the data and related research materials (Borghi & Van Gulick, 2022; Tripathi et al.,
2017a), as well as promoting long-term data preservation and usage (Adika & Kwanya,
2020). In the context of this study, as Willaert et al. (2019, p. 3) summarized, RDM is
defined as “the process through which a researcher progresses from developing a
management strategy for the research data towards an implemented, sustainable business
plan for working with active data, as well as storing, archiving and cataloguing data upon

completion of a research project”.

In the realm of RDM, the role of a data practitioner holds significant importance. The
Education Development Center (2022) defines the term data practitioner as someone who
contributes to the data life cycle by collecting, transforming, analyzing data, and
communicating results to inform decision-making. Additionally, two other definitions are
considered: one from Stanford Professionals (2022), which encompasses anyone involved
in data-related activities such as architecture, analysis, and consumption, and another
from Mozilla (2020), which refers to someone who examines data, identifies trends and
creates visual representations. For this study, a data practitioner is defined as any
stakeholder who engages with research data and supports it throughout its life cycle, from
generation and management to consumption. Within the scope of this study, data
practitioners include policymakers, librarians, researchers, research officers, and IT
managers. While data stakeholders are defined as individuals, groups, or organizations

impacted by data governance practices (Micheli et al., 2020). These stakeholders play
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crucial roles in supporting and utilizing research data, including engaging in RDG

activities.

Meanwhile, the literature contains numerous definitions of research data. In this study,
the term research data refers to any material collected, observed, or created for analysis
in order to validate original research results (Drysdale, 2019; Kim, 2020; Shitole et al.,
2019; Singh et al., 2018), regardless of the form of media on which they may be recorded
(Vanderbilt University, 2021). The research data could encompass various forms such as
textual, quantitative, qualitative, images, recordings, musical compositions, verbal
communication, experimental readings, simulations, or codes (Tripathi et al., 2017b). A
study by Patterton et al. (2018) found that both experienced and emerging researchers
commonly used data formats such as spreadsheets, image files, and text. According to
Denny et al. (2015), researchers view data as the lifeblood of their work, as it is closely
tied to research outputs, publications, and future funding. The increasing prevalence of
digital tools in academic settings contributes to the growing volume and diversity of
research data being created, shared, and stored, particularly in online environments

(Adika & Kwanya, 2020).

The terms ‘data’ and ‘information’ are often used interchangeably (DAMA
International, 2017), though they represent different stages in the process of converting
raw facts into meaningful insights. As Pomykalski (2020) explains, at some point in the
data life cycle, data becomes information, which makes the privacy of both data and
derived information essentially synonymous. However, in this study, they are treated as
distinct. In line with the perspective of Tilly et al. (2017), data is objective and represents
a phenomenon independent of an information system, while information is subjective and
provides context to data through an information system, making it easier for users to

understand. Data transforms into information when it is viewed in context or analyzed to
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provide insights (Al Kez et al., 2022). In the context of this study, the singular term “data’

may be used interchangeably with the longer phrase ‘research data’ throughout this paper.

2.3 The Roles of Research Data Governance

As open science evolves, the roles of RDG become increasingly essential, ensuring
that data is not only widely accessible but also effectively managed to maintain quality
and integrity, ultimately benefiting the broader community. The following

discussion highlights on the roles of RDG in relation to open science and RDM.

2.3.1 Enhancing Open Science and Open Data Initiatives

RDG is at the forefront of advancing open science and open data initiatives through
policies, collaborative research projects, and transparent data sharing practices. Open
science is not a new concept; the term Science 2.0 was previously used to describe the
evolution of scientific practices (Szkuta & Osimo, 2016). According to the British Royal
Society (2012), open science is “a realistic means of making data open to the wider public
needs to ensure that the data that are most relevant to the public are accessible, intelligible,
assessable and usable for the likely purposes of non-specialists”. Meanwhile, the U.S.
National Academy of Sciences (2018, p. 23) stated that open science “aims to ensure the
free availability and usability of scholarly publications, the data that result from scholarly
research, and the methodologies, including code or algorithms, that were used to generate
those data”. Due to the lack of a universally accepted definition of open science, Vicente-
Saez & Martinez-Fuentes (2018, p. 428) has defined open science through their
systematic literature review as “transparent and accessible knowledge that is shared and
developed through collaborative networks”. These definitions suggest that open science
prioritizes the importance of offering open and free access to knowledge, including
publications, data, and methodologies, to the broader community, encouraging

transparency, accessibility, and reproducibility. To make open science’s transformative
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vision possible, the knowledge must be universally accessible, emphasizing communities

frequently underserved by scientific products (Bahlai et al., 2019).

The areas under the umbrella of open science include, but not limited to:

a)

b)

d)

f)

9)

Open data, which aims to ensure the sharing of research materials to others to
facilitate replication studies and increase data reuse (Open Knowledge
Foundation, 2023);

Open access to publications such as efforts to increase the systematic
publication of scientific results (Chalmers et al., 2013), to preregister papers
on preprint websites (Bourne et al., 2017), and to promote open-access
publishing (Else, 2018);

Open source software, which encourages the sharing of computer code
(Nosek et al., 2015);

Open peer review, which aims to increase the transparency of the peer review
(Lee & Moher, 2017);

Open educational resources, including making study data publicly available
(National Academies of Sciences, Engineering, and Medicine, 2018), sharing
study materials (Nosek et al., 2015), and providing real-time updates on the
studies progress (Foster & Deardorff, 2017);

Open collaboration that facilitates effective communication between experts
and decision-makers to make effective use of scientific information (National
Academies of Sciences, Engineering, and Medicine, 2018); and

Citizen science that involves the public in scientific research, in collaboration

with professional scientists (Bowser et al., 2020).
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Collectively, these initiatives can affect sociocultural and technological change through
openness and connectivity and how research is designed, conducted, captured, and

assessed (Vicente-Saez & Martinez-Fuentes, 2018).

Open data, as a fundamental area of open science, was firstly developed and defined
as data that can be freely used, shared, and built on by anyone, anywhere, for any purpose.
The word “open’ was introduced by the Open Knowledge Foundation in 2005 (James,
2013). From the word itself, it is understood that open data can be freely accessed, reused,
remixed, and redistributed for academic research and teaching purposes and beyond.
There are no restrictions on reuse or redistribution, and they are appropriately licensed as
such (Murray-Rust, 2008). Examples of open research data practices include
implementing open data policies, sharing research data, curating open data, accessing

open data from data centers, and providing open data services (Tu & Shen, 2023).

In the realm of research data, open research data constitutes an integral aspect of
contemporary research data ecosystems and practices (see Figure 2.1). Open research
data is a central tenet of open science and can positively increase scientific research
effectiveness, transparency, and reproducibility (Tu & Shen, 2023). It demands
comprehensive documentation, proper curation, reproducibility, FAIR data, and
publication impact, as highlighted by Firholz & Jaekel (2021). Open research data can
be categorized as raw or primary data, derived from primary data for subsequent analysis
or interpretation, or derived from existing sources held by others (The Concordat Working

Group, 2016).

Open research data should, in principle, adhere to the well-known FAIR data
principles, which require that data be Findable, Accessible, Interoperable, and Reusable
(Firholz & Jaekel, 2021). The FAIR data principles were first established in 2016

(Wilkinson et al., 2016). FAIR data principles serve as a cornerstone for open science,

28



promoting data discoverability, accessibility, interoperability, reusability, and machine-
actionability (Borghi & Van Gulick, 2022). Table 2.1 summarizes the actions associated

with implementing FAIR data (Austin et al., 2021).

Figure 2.1: Open research data (Furholz & Jaekel, 2021)

While data openness may not always be feasible or appropriate, adherence to FAIR
principles is important. In cases involving sensitive data, only metadata describing the
sensitive information is made available and accessible to the public. Sensitive data may
be subject to special or limited access restrictions in exceptional circumstances, e.g.,
protecting individuals’ identities or maintaining private and confidential information
(Beyan et al., 2020; Kilbertus et al., 2018). Other than that, access to data must be strictly
controlled in areas where the risk of a breach and its consequences is considered high
(Faiz et al., 2020). The shift to big data also brings security and privacy challenges to the
surface (Feki & Boughzala, 2016). Therefore, the FAIR principle is always accompanied
by its tagline: data should be as open as possible and closed as necessary (European

Commission, 2016).
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Table 2.1: Implementation of FAIR data practices

Findable

Accessible

Interoperable

Re-usable

Data and metadata are
assigned a globally
unique and eternally
persistent identifier

Data are described
with rich metadata

Data and metadata are
registered or indexed
in a searchable
resource

Metadata specify the
data identifier

Data and metadata are
retrievable by their
identifier using a
standardized
communications protocol

The protocol is open, free,
and universally
implementable

The protocol allows for
an authentication and
authorization procedure,
where necessary

Metadata are accessible,
even when the data are no

Data and metadata
are retrievable by
their identifier using
a standardized
communications
protocol

The protocol is open,

free, and universally
implementable

The protocol allows
for an authentication
and authorization
procedure, where
necessary

Metadata are
accessible, even

(Meta)data use a
formal, accessible,
shared, and broadly

applicable language for
knowledge
representation

(Meta)data use
vocabularies that
follow FAIR principles

(Meta)data include
qualified references to
other (meta)data

(Meta)data use a
formal, accessible,

when the data are no
longer available

longer available shared, and broadly

applicable language for
knowledge
representation
Furthermore, it is crucial that the FAIR principles be supplemented with guidelines
focusing on the entities involved in the data processes, as well as the motivation behind
the collection and use of data. The CARE principles stand for Collective Benefit,
Authority to Control, Responsibility, and Ethics, which were devised to support
Indigenous peoples through moving consultation toward the core of relationships based
on ethical values (Carroll et al., 2021). The CARE principles complement the FAIR
principles by weaving in a focus on people and purpose, rather than just the data itself
(Taitingfong et al., 2024). In other words, while FAIR principles focus on the technical
aspects of data and information, CARE principles emphasize how data is collected, used,
and shared in ways that promote the well-being of people (Carroll et al., 2021). Since its
introduction, the CARE principles have been adopted and referenced across different

fields and sectors globally (Taitingfong et al., 2024), inspiring many groups to rethink

how to center people and the purpose of data use (Wylie et al., 2021).
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Numerous researchers have emphasized the benefits of practicing and utilizing open
(research) data. Sharif et al. (2018) concur that openly share research data can foster
innovation. Apart from that, researchers would seek to openly share their research data in
order to advance their careers, for example, by publishing their findings in journals of
international renown (Zuiderwijk et al., 2020) or suitable data repository (Firholz &
Jaekel, 2021). A user service case study of national scientific data centers in China
demonstrated that open research data was utilized to support government decision-
making, educational activities, news reports, science popularization, and various other
societal activities (Tu & Yang, 2020). Similarly, Thursby et al. (2018) concur giving
access to research data exposes it to inspection, establishes the foundation for research
verification and reproducibility. It may also help universities improve their research and
education while expanding universities’ impact beyond their institution (McKiernan,
2017). Overall, openly sharing research data forms the basis for research verification and
reproducibility. It also opens a pathway to wider innovation and opportunities, leading to
greater social and economic values. The actual value of open research data is recognized
in its ability to be leveraged, shared, and combined with other data, enriching research

and advancing analytical capacity to inform decision-making.

The adoption of open science principles promotes innovation and fosters transparency
by efficiently utilizing research data (Downs, 2021; Huston et al., 2019; Leonelli et al.,
2015). Therefore, to promote smooth research data sharing and collaboration, RDG
mechanisms are imperative amidst the widespread adoption of open science initiatives
(Borghi & Van Gulick, 2022; Furholz & Jaekel, 2021; Napis et al., 2019; National
Academies of Sciences, Engineering, and Medicine, 2018). Effective governance and
management of research data ensures compliance with open research data standards,

thereby enhancing the open research data initiative and advocating broadly for open
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science. This approach encourages greater collaboration, innovation, access, use, and

reuse of research findings.

2.3.2 Promoting Effective Research Data Management

The exponential growth of scientific data has compelled scientific communities to
collect, preserve, and distribute research data globally. Buhomoli and Muneja (2022)
propose that research data should be treated with care to ensure the validity of study
findings, prevent duplication of effort, and save resources. The management of research
data is a developing area that is gaining traction among universities, funding agencies,

and academic publishers (Fiirholz & Jaekel, 2021; Lefebvre et al., 2018).

Integrating RDM and open science practices can benefit RPOs. Researchers and
institutions can increase the visibility of their research outputs and foster new
collaborations or funding opportunities. Flrholz and Jaekel (2021) emphasize the
significance of data curation, advocating for the publication of research data in discipline-
specific repositories and linking journal articles to open research data via Digital Object
Identifiers (DOIs) to enhance visibility. As new users explore and make discoveries, the
previously collected data can yield additional societal benefits (Downs, 2021). Proper
recognition of data sharing and submitting datasets to relevant repositories allow original
data producers to derive new value from their initial data collection efforts (Krzton, 2018).
Therefore, by adopting effective RDM practices, researchers can ensure their data is

organized, documented, preserved, and readily available for sharing and reuse.

Directing data planning and organization are among the critical importance of RDM
throughout the study cycle to ensure the quality, completeness, authenticity, and
reliability of research data (Marlina et al., 2022). Wang et al. (2021) argue that RDM must
facilitate the comprehensive documentation of research activities and provide an accurate

representation of the effectiveness of researchers. The increasing acknowledgment of the
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scientific crisis regarding reproducibility has amplified the need for research
methodologies that are open and documented (Fiirholz & Jaekel, 2021; Leonelli, 2018;

Turkyilmaz-van der Velden et al., 2020).

In addition, effective management of the data lifecycle, as emphasized by Bertagnolli
et al. (2017), is critical for researchers to examine and reanalyze data, verify findings,
replicate studies, train future researchers, and generate new ideas and breakthroughs.
Most researchers, as reported by Kabanda et al. (2023), primarily work with research and
academic data. Ensuring robust RDM practices is essential for successful scientific
research, dissemination, and reuse, safeguarding the quality and integrity of research

outputs while fostering collaboration and innovation (Borghi & Van Gulick, 2022).

Therefore, the importance of RDM has been highlighted in the context of open science,
given its crucial role in effectively preserving, safeguarding, and sharing research data
(Lefebvre & Spruit, 2021), as well as fostering the development of open infrastructure
(Higman et al., 2019). Shmagun et al. (2023) emphasize the significance of RDM as an
exemplar of open science practices. Ultimately, increasing awareness and prioritization
of RDM is crucial, as suggested by Cruz et al. (2019), who propose integrating it into
hiring and performance evaluation criteria. This approach not only underscores the
importance of data management but also incentivizes researchers to allocate additional

time and effort to this critical aspect of their work.

To have proper RDM, effective RDG is essential, as RDG has gained significance in
modern scientific practices due to the growing demands for transparency, reproducibility,
and ethical standards. Establishing data policies and governance frameworks
encompassing comprehensive guidelines has emerged as a crucial priority for RDM in
open science (Schopfel & Azeroual, 2021). It is imperative to note that distinct data

governance is essential for research data, differentiating them from institutional or
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business data (Gupta & Cannon, 2020a). Such measures can enhance the effectiveness,
transparency, and reproducibility of scientific research (Firholz & Jaekel, 2021),
resulting in better decision making. This lack of implementation may have negative
consequences for the research data life cycle, as insufficient guidance may result in issues

with data collection, handling, storage, and re-use (Buhomoli & Muneja, 2022).

Thus, efficient RDG facilitates the validation and verification of research findings
through the promotion of data transparency. Furthermore, the integration of sound RDG
principles enhances the efficiency of RDM procedures, increases the standard of research
data, and enables the discovery and reuse of data (Beyan et al., 2020; Kilbertus et al.,
2018; Ng’eno & Mutula, 2018). Efficient RDG frameworks enable researchers to focus

more on analysis and interpretation, accelerating the pace of scientific discovery.

2.4 The Importance of Research Data Governance in Research Performing
Organizations

The growing volume and complexity of research data and the need for effective data
management and sharing to promote scientific progress have underscored the increasing
importance of RDG within RPOs. Proper implementation of data management is
impossible without good data governance (Brous et al., 2016). Effective RDG provides
the guiding principles and policies that inform RDM practices (Jim & Chang, 2018;
Lefebvre et al., 2018; Omar & Almaghthawi, 2020). It sets the boundaries and
expectations for responsible data handling, ensuring compliance with ethical guidelines,
legal requirements, and institutional policies. A robust approach to policy development
in RPOs requires a balance between top-down and bottom-up initiatives. A study by
Napis et al. (2019) found that 70.4 percent of respondents agreed with the university’s
service on research data policies. Cruz et al. (2019) argue that top-down policy measures

should be combined with bottom-up community-driven efforts to ensure widespread
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acceptance of regulations and policies. Additionally, they emphasize that policies must

align with community practices to remain relevant.

Data governance can increase data quality by increasing the degree of numerous
quality factors (Koltay, 2020). For instance, proper data governance permits the
management of risks that may develop due to non-compliance with information policies
or a lack of control by establishing risk-mitigating policies (Abraham et al., 2019).
Comprehensive coverage of RDG activities is crucial for ensuring better data quality and
broader access, guarding against data loss from intentional theft, accidental leakage, and
improper disclosure (Solomonides, 2019). Moreover, it addresses concerns such as a lack
of trust among data consumers (Abduldayan et al., 2021) and potential data misuse (Tiffin
et al., 2019). An RPO that invests in data governance may also mitigate a data breach or

regulatory oversight (DalleMule & Davenport, 2017).

RDG is essential for ensuring the protection and effective use of data assets within
RPOs. As a result of the enormous volume of data stored within RPOs, RDG should be
implemented to safeguard data assets and lead data activities toward organizational goals
(Jim & Chang, 2018; Nielsen, 2017). RPOs can move faster, make better decisions, and
deliver better insights into consumer behaviour with solid data governance practices
(Omar & Almaghthawi, 2020). A research data policy can assist researchers in safely
exchanging research data. Similarly, they permit data interchange with other scholars if
the findings are deemed valuable to society. According to Napis et al. (2019), RDG will
facilitate collaboration and engagement among researchers from various disciplines
within a trusted ecosystem, resulting in increased research outputs. As seen in their study
findings, respondents are willing to cooperate and contribute data to other researchers if

a proper policy document exists (Napis et al., 2019).
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The implementation of efficient RDG including ethical considerations, which
encompass the protection of research participant confidentiality and the prevention of
data misuse (Al-Ruithe et al., 2016; Jamiu et al., 2020; Liu et al., 2020). Data governance
frameworks that emphasize ethical principles can cultivate confidence among

stakeholders and advocate for the ethical management of data.

In conclusion, the implementation of RDG within RPOs is crucial for safeguarding
data assets and enhancing organizational performance. Disregarding RDG in RPOs can
negatively impact data handling, preservation, ownership, access, sharing, and security,
ultimately diminishing the return on investment for research resources. Arguably,
organizations lacking a governance strategy will confront substantial risks, but those
operating inside a governance framework perform significantly better (Omar &

Almaghthawi, 2020).

2.5 Stakeholders Accountability in Research Data Governance

The concept of data governance is becoming more widely accepted. A complex
research product or network with a wide range of stakeholders’ access methods and legal
settings poses questions regarding who should manage and control such complexity, as
well as who owns and cares for data throughout its lifecycle (Kouper et al., 2020). Their
study reveals that most respondents recognize RDG as a collective responsibility within
the data ecosystem. Effective data governance is crucial for ensuring clarity and

accountability in research practices.

Individual researchers should be primarily responsible for data decisions (Kouper et
al., 2020). This underscores the importance of clearly delineating researchers’ roles and
responsibilities within RDG policies, as they are primarily engaged in various stages of
the research lifecycle, including the production and preservation of research data.

However, Lefebvre et al. (2018) highlight the expansive nature of contemporary
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responsibilities, concepts, and interpretations within professional data management. They
assert that the existing framework, exemplified by the DAMA-DMBOK’s 32 defined
roles, fails to adequately incorporate the distinctive roles pertinent to RDM. Despite
RDM’s restructuring of traditional academic roles such as researchers, principal
investigators, and deans, it neglects to formalize essential positions like data managers or
data stewards. Even though these roles actively collaborate with researchers and oversee
research data across its entire lifecycle, they remain unregulated within the current
schema. Consequently, Lefebvre et al. (2018) argue that researchers often find themselves

burdened with data management tasks for which they lack sufficient expertise.

The implementation of RDM services demands comprehensive and systematic
approaches from various research support service providers (Chiware & Mathe, 2015;
Fiirholz & Jaekel, 2021), especially given the complexities of today’s research landscape.
Cruz et al. (2019) affirm this perspective, noting that data governance policies often
clarify the responsibilities of academic and support staff, covering research procedures
and support services such as information technology, legal, and ethical committees.
Researchers, librarians, administrators, and information technology professionals all play
pivotal roles in ensuring that research data and associated information remain accessible,
visible, understandable, and usable over the long term (Buhomoli & Muneja, 2022;

Fiirholz & Jaekel, 2021).

Besides that, in many universities, the library and research office play essential roles
as stakeholders supporting research activities, although they may not have a longstanding
tradition of closely collaborating (Cox et al., 2017). Librarians and other technical support
staff play a vital role in acquiring research data (Singh et al., 2018) and giving research
help to the researchers (Gunjal & Gaitanou, 2017). In addition to offering library services,

library staff would help researchers by providing training on cutting-edge research

37



tools and techniques and specialized resources pertinent to their field of study (Gunjal &

Gaitanou, 2017; Hamad et al., 2019; Ismail et al., 2022; Zain et al., 2023).

Meanwhile, Omar & Almaghthawi (2020) recommend that universities establish an
effective functional team for data governance tasks, conduct an internal audit of data
governance, monitor regulatory compliance procedures, define the priorities of data
governance activities, provide frequent data governance training to employees and faculty
members, establish enforcement and follow-up standards, and conduct frequent data
governance audits as depicted in Figure 2.2. Thus, the community within an institution
must recognize the presence of regulations and policies. It is essential for everyone to
collaborate across all levels of governance to carry out their tasks effectively.
Furthermore, alignment with best practices is imperative, along with establishing a
competent governance team to define and oversee activities related to data governance.
However, the study is limited to Saudi universities and does not specifically identify the
data governance team or activities. Further research is needed to provide higher education
institutions with practical and reliable solutions for the effective management of big data

and the assurance of data quality, ultimately improving operational efficiency.

Similarly, according to Jim and Chang (2018), most data governance activities in
universities are supported by a specified group of members in the form of a committee,
council, or working group. The second and third largest groups of workers supporting and
supervising data governance processes are those in the IT and institutional research
departments, respectively (Jim & Chang, 2018). While some organizations maintain
specialized units for data management and analytics, others adopt more collaborative
approaches through shared offices or units dedicated to supporting data governance (Jim

& Chang, 2018).
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Figure 2.2: A proposed model for good data governance practices (Omar &
Almaghthawi, 2020)

Furthermore, comprehensive guidance from journal publishers regarding data
deposition play a pivotal role in shaping RDM practices. Journal publishers must advise
and provide clear instructions on data deposition for authors (Aleixandre-Benavent et al.,
2019), including specific data types shared through endorsed repositories significantly
influences research data policies (Rousi & Laakso, 2020). These factors contribute to the
development of RDG and the unprecedented growth of research data repositories
worldwide. Furthermore, mandates from funders regarding research data sharing serve as
facilitators for promoting data sharing practices (Anger et al., 2024; Cox et al., 2019b;

Gaba et al., 2020).

In conclusion, ongoing engagement and coordination among researchers, institutions,
and communities are vital for effective RDG, alongside the utilization of frameworks,
guidelines, and policies that support responsible data management and usage.
Collaboration among various stakeholders is essential to ensuring the integrity of research

data and enabling future research. However, who should be responsible for research data
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in Malaysia RPOs is still questionable. Therefore, the current study aims to identify the

stakeholders involved in RDG and the specific key task areas unique to RPOs in Malaysia.

2.6 Understanding the Barriers for Research Data Governance

While demand for RDG has increased in recent years to improve the quality of research
data, there is still a lack of a defined regulatory framework to guide the process (Chigwada
et al., 2017; Liu et al., 2020), that cover RDM drivers, including preservation, storage,
security, quality, compliance, sharing, and jurisdiction (Ng’eno & Mutula, 2018). In
addition, embracing data governance has proven difficult for some organizations

(Benfeldt et al., 2020; Chigwada et al., 2017; Manik et al., 2022).

Several studies have highlighted persistent barriers, including limited awareness
among researchers about the significance of data governance practices (Singeh et al.,
2013b). Effective communication and training are essential for raising awareness and
understanding on RDG within RPO communities (Palsdottir, 2021). Researchers must
first understand the critical role of RDM in sustaining research through disseminated
regulations and policies (Cahyaningtyas & Priyanto, 2021). Studies show that universities
in the UK emphasize offering RDM training to all members (Liu et al., 2020), while 77
percent of Malaysian universities agree on the necessity of proper training and
information services for successful RDM implementation (Napis et al., 2019). Without
adequate education and training, researchers may overlook data management principles,
leading to inconsistencies and inefficiencies in data handling (Buhomoli & Muneja,
2022). According to Wiley and Kerby’s (2018) study, there are indications that
researchers need assistance with data management. This applies to both experienced

researchers and those who are just starting their careers.
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Other than that, the lack of standardized approaches to data management across
different fields and disciplines poses a significant challenge. Implementing effective data
governance in research organizations faces barriers such as the need for a deeper
understanding of professional data management complexity and the failure to adequately
connect research data support with diverse projects (Lefebvre et al., 2018). To address
these challenges, various frameworks and guidelines, including the widely accepted FAIR
principles, have been developed to prioritize the findability, accessibility,
interoperability, and reusability of data (European Commission, 2016; Wilkinson et al.,

2016).

RPOs share similar principles in managing their research, with data management plans
(DMPs) being a key requirement to guide researchers in managing their data throughout
the research process (Burgi et al., 2017; Nanyang Technological University, 2019). The
National Science Foundation, for example, mandates that all scientists receiving federal
grants develop a DMP as part of their research approach (Luesebrink et al., 2014). The
DMP typically includes an overview of the data created and managed, as well as a detailed
description of the methods used for data collection, processing, and analysis, and
compliance with the funding agency, copyright, and ethical requirements (Chigwada et
al., 2017; Marlinaetal., 2022). Liu et al. (2020) found that 77 percent of UK RPOs require
DMPs for all research, while all new proposals must include strategies for data
acquisition, management, integrity, confidentiality, retention, sharing, and publication. In
Australia, 48 percent of universities require DMPs for all research, and 44 percent require

them only for funded research.
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However, despite the recognized importance of RDM, the adoption of DMP remains
inconsistent across different regions and disciplines. The findings from a study by
Buhomoli and Muneja (2022) suggested that only 34 percent of researchers at selected
RPOs in Tanzania utilize DMPs in their research activities, while the majority (66
percent) do not. According to the same study, most researchers refrain from using DMPs
because they consider them irrelevant to their research topics or unrelated to their work.
From another perspective, according to a study by Palsdottir (2021), researchers in
sciences demonstrated a lower likelihood of being unaware of a DMP and standard file

naming system compared to researchers in social science and humanities.

Without proper DMPs for strategically handling research data, data management
efforts can become disorganized, and preserving existing research data remains a
challenge, as data often resides with individual researchers (Buhomoli & Muneja, 2022;
Chigwada et al., 2017). In their study, Buhomoli and Muneja (2022) show no
standardization of research data preservation procedures among researchers. Most of
them keep their research data after the research, while others discard it after the research,

and the rest give it to project supervisors or share it with friends.

Having different timeframes for archiving research data between researchers may also
indicate a lack of guidelines and coordination over the actual timeframe for archiving data
(Buhomoli & Muneja, 2022; Chigwada et al., 2017). In some cases, institutions do not
even have a policy for archiving research data, which implies that they are deleted after
being analyzed (Chigwada et al., 2017). In other contexts, when papers are published in
scholarly journals, only a portion of the data is made public (Chan et al., 2014). Plus, as
a result of ICT’s presence, data is stored in different media, making retrieval difficult at

the time of need (Jamiu et al., 2020).
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Since researchers retain complete control over research data, the study’s outcomes
(Chigwada et al., 2017) indicate that the researchers would determine access to research
data. They may allow anybody to access the research data or restrict it based on the data
privacy classification. Surprisingly, the study by Cahyaningtyas & Priyanto (2021)
reveals that some researchers refuse to disclose data because they either do not want to
contribute, do not have legitimate data, or fear embarrassment if others learn their data
are invalid. Additionally, some researchers desired to disclose their data but had

misplaced or forgotten where it was stored (Cahyaningtyas & Priyanto, 2021).

Ensuring data security and privacy are also crucial, with the General Data Protection
Regulation (GDPR) serving as key legislation governing data protection in the European
Union (Peukert et al., 2022; Starkbaum & Felt, 2019). Researchers face hurdles in
complying with data privacy standards like GDPR, which are constantly changing
(Labadie & Legner, 2023). Adhering to various and sometimes intersecting regulations
complicates data sharing and imposes additional administrative burdens. Additionally,
ensuring robust data security measures has become increasingly critical in higher
education, as evidenced by the rising frequency of data breaches (Chapman, 2019) and
the vulnerability of sensitive research data to malicious threats (Nasir et al., 2023). Other
studies have concluded that a lack of security awareness is directly related to how faculty
value the information system assets of their universities (Nyblom et al., 2020). Verizon
(2023) noted that the 2023 Data Breach Investigations Report (DBIR) examined 16,312

incidents, of which 5,199 were confirmed data breaches.

Besides that, while open (research) data is widely recognized, actual data sharing is
somewhat limited (Alsheikh-Ali et al., 2011). Vasilevsky et al. (2017) found that only a
minority of journals (12 percent) require data sharing as a pre-condition for publication.

Additionally, researchers are frequently unprepared or unwilling to communicate their
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findings to the public or decision-makers as they believe that simply publishing their
findings in peer-reviewed journals will result in data use (Joo & Peters, 2020; Tripathi et
al., 2017a; Vilar & Zabukovec, 2019). Among others barriers still surround data sharing
practices include (Beno et al., 2017; Fecher et al., 2015; Ma & Lam, 2019; Tenopir et al.,

2020; Tu & Shen, 2023):

a) Cost of sharing, e.g., time and effort to clean up data, create documentation
and metadata, and check the integrity and consistency of data;

b) No or little rewarding of professional credit, e.g., data as a publication, social
recognition, promotion, etc.;

¢) Concerns about the misuse of data, e.g., the risk of data being misinterpreted,
combined inappropriately, or incorrectly represented,;

d) Ethical issues, e.g., concerns about confidentiality as certain data may contain
sensitive personal information; and

e) Researchers’ reluctance is due to their keen sense of ownership of their data.

Implementing RDG systems also faces numerous challenges that extend beyond
organizational culture and technical barriers. Organizational cultures that prioritize
individual autonomy over collective data stewardship may impede efforts to implement
centralized data governance structures, as resistance to change and concerns about data
ownership can hinder collaboration and data sharing initiatives (Bietz et al., 2016).
Besides that, insufficient resources hinder the development of data management plans,
infrastructure, and training programs necessary for effective governance. According to
Lacagnina et al. (2022), resource limitations, including funding, time, and expertise, pose
significant barriers to implementing data governance practices. Insufficient infrastructure
and the absence of established protocols impede data integration and sharing across

platforms and fields (Machimbidza et al., 2022). Additionally, technical barriers such as
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interoperability challenges, data format compatibility, and data security risks can also
hinder efficient RDG (Alvarez-Romero et al., 2023; Filgueiras & Raymond, 2023). Wang
et al. (2021) highlight the difficulties caused by the rapid evolution of information
technologies, including big data, the Internet of Things, mobile Internet, and cloud
computing, which have resulted in ongoing changes to the scientific application of

research outputs and dissemination techniques.

In conclusion, addressing challenges related to awareness, resources, regulations, and
technology is crucial. Data inaccessibility due to incompleteness, inaccuracies, data silos,
and unpublished studies may limit the scope of knowledge expansion and innovation
activities. Thus, representing a complete lack of return on investment for research
resources and study participants (Chan et al., 2014). Leveraging momentum from
reproducibility concerns, efficiency gains, ethical obligations, funder requirements, and
collaboration can help. This approach can create a more robust and transparent research

data ecosystem.

Taking into account the aforementioned information, RPOs may struggle to manage
their research data effectively without the existence of RDG (Kouper et al., 2020; Omar
& Almaghthawi, 2020). Therefore, it is worthwhile and necessary to promote the
development, preparation, and implementation of RDM (Gupta et al., 2021; Lau et al.,
2021; Nie et al., 2021), including RDG (Kouper et al., 2020; Lefebvre et al., 2018;
Makhlouf-Shabou, 2017; Omar & Almaghthawi, 2020) and the process should involve a
variety of stakeholders (Abraham et al., 2019; Borkakoti, 2021; Cox et al., 2017; Kariotis
et al., 2020; Parmiggiani & Grisot, 2020; Rosenbaum, 2020), including library staff
(Ismail et al., 2022), research scholars, information technology experts, and
administration (Piracha & Ameen, 2019). The characteristics of each data type must be

understood from the start to protect the data assets strategically. Additionally, RPOs must
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understand where the data are located, how they are used, and where and when they are

integrated to determine a data value (Alhassan et al., 2019b; Gupta & Cannon, 2020b).

2.7 The Significance of Research Data Governance for Malaysia Research
Performing Organizations

The Malaysian government aims to turn the nation into a hub for knowledge and
innovation through research and development (R&D), as outlined in the National Higher
Education Plan: Beyond 2020 and the Malaysia Education Blueprint 2015-2025
(Ministry of Education Malaysia, 2015). The government has restructured higher
education to enhance research outputs for nation-building and social welfare. For
instance, in 2018, the Ministry of Higher Education allocated RM13.89 billion to
universities, which was a 13.5 percent rise from RM12.28 billion in 2017 (Jusoh, 2018).
Malaysian universities utilized RM5.58 billion in federal research grants to generate
RM7.17 billion between 2007 and 2015, resulting in a 28.5 percent return on investment
(Chik et al., 2018). The global ranking of Malaysian institutions has improved as a result
of their achievements in research outputs (QS World University Rankings, 2022).
Additionally, Malaysia showed its dedication to an open research data policy by
introducing the Malaysia Open Science Platform (MOSP) in 2020 (lbrahim & Wei,

2023).

Despite the increasing research production and data availability, Malaysian
universities have only partially embraced open science (Ahmed & Othman, 2021). For
instance, the study by Singeh et al. (2013a) conducted a quantitative study that utilized a
web-based survey approach in five Malaysian research-intensive institutions to determine
the readiness of the authors to self-archive in open access repositories. The study
employed the Unified Theory of Acceptance and Use of Technology (UTAUT) paradigm

to evaluate the authors’ behavioural intention to self-archive in institutional repositories.
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The results indicate that despite academics’ recognition of the effectiveness of
institutional repositories for disseminating knowledge, most of them have yet to fully

embrace self-archiving.

In a similar study, Singeh et al. (2013b) examined academics’ awareness of self-
archiving, perceptions of self-archiving scientific information, perceptions of obligations
to self-archive, and possible barriers to contributing to institutional repositories at five
Malaysian research-intensive universities. The researchers utilized a web-based survey to
select 72 academics. The study found that most academics needed more understanding of
institutional repositories and were unaware of self-archiving options. Researchers believe
that sharing data can be time-consuming and may lead to plagiarism, which could be a

barrier to contributing to institutional repositories.

In more recent studies like Mohamad Hashim (2019), the author believes
implementing model guidelines to address legal barriers to open access to publicly funded
research data in Malaysia is necessary. The author compared civil society’s conceptions,
policies, processes, government organizations, research funding agencies, and research
institutions in Australia, Canada, the EU, the United Kingdom, and the United States on
open access to research data. The model guideline is appropriate for implementation by
public research funding bodies and RPOs in Malaysia. Hence, the model rules can become
a standard in giving open access to publicly funded research data in Malaysia. It is also
ideal for policymakers to refer mainly to intellectual property protection, ownership,
copyright and licensing, author’s moral right, data confidentiality, data privacy, data

security, and legal responsibility to assure data quality.

47



While, Napis and colleagues (2019) explored the development of a data repository
policy framework at a Malaysian public institution, emphasizing raising awareness
among researchers of the importance of sharing data with others. A total of 164
respondents completed questionnaires focusing on the benefits of data sharing, the lack
of a requirement for data sharing, and the types of data that should be included in
managing data repository systems (Napis et al., 2019). The findings indicate that if an
appropriate policy document is in place, respondents are keen to participate and share
data with other researchers (Napis et al., 2019). Aside from that, this paper discusses
recommended principles for data repository policies, as well as strategies for encouraging

data sharing between researchers (Napis et al., 2019).

A similar study by Hodonu-Wusu et al. (2020) explored the awareness of Malaysian
researchers regarding open research data sharing and usage, revealing that, although they
are aware of open data, they are not currently integrating it into their research practices.
The authors suggested that researchers should be rewarded and exposed to tools and
guidelines that allow data sharing and reuse to better understand open research data and
be aware of the advantages associated with these open data initiatives (Hodonu-Wusu et

al., 2020).

Another study (Olesen et al., 2018) found that misbehaviour such as, manipulating
research data, misrepresentation of research outcomes, plagiarism, authorship disputes,
breaching of research protocols and unethical research management, were witnessed by
participants among junior and senior researchers. Although Malaysian’s institution of
higher education have taken steps to monitor research misconduct, it still occurs in the

research community (Olesen et al., 2018).
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Besides that, the study by Zain et al. (2023) on Malaysian information science
researchers revealed a reliance on Google Drive for data storage, collaboration, and
backup, posing risks like data loss. Moreover, the use of WhatsApp as a means of
communication and the lack of standardization in data management procedures, such as
file naming conventions and a hybrid approach to filing documents, may result in
ineffective data retrieval, security concerns, and challenges in data sharing and

collaboration.

Meanwhile, in the context of Malaysian academic librarianship, involvement of
librarians in RDM services is important to ensure research data is findable, accessible,
interoperable, and reproducible (Amanullah & Abrizah, 2023). However, findings from
the study conducted by Amanullah & Abrizah (2023) underscore the absence of clear
information and established RDM plans or policies in Malaysian academic libraries.
Consequently, libraries may misinterpret RDM services, leading to basic extensions of
traditional services. The study advocates for the adoption of formal RDM plans by
universities or libraries to address these gaps effectively, preventing libraries from merely

providing basic RDM services.

Similarly, another study by Ismail et al. (2022) aims to investigate researchers’
behaviours and practices in RDM and proposes ways for the library to integrate RDM
into the research services provided. Unfortunately, the findings show that most
researchers managed their research data based on individual perspectives and practices,
without adhering to proper guidelines and standards. They used personal solutions for
research data storage and preservation, and they also refrained from sharing their research

data due to privacy and confidentiality concerns.

49



In summary, while the Malaysian government strongly supports open research data,
researchers show limited awareness and willingness to share their research data due to
various perceived reasons. Furthermore, the absence of established data policies fails to
incentivize the research community to participate in research data sharing, leading to
potential instances of research misconduct. Therefore, despite efforts by higher education
institutions to enhance research outputs for nation-building and social welfare and to
monitor research misconduct, there is a need for RDG within Malaysia RPOs to mitigate
data-related risks. The establishment of clear information and well-defined RDM policies
is crucial to ensure that researchers adhere to proper guidelines, thus maximizing the

potential benefits associated with research data.

2.8 Theoretical Frameworks and Core Concepts

This section provides a discussion of previous studies, encompassing both theoretical
and empirical literature. It aims to identify theoretical frameworks to underpin the study,
key concepts, and gaps within the existing literature, focusing on studies related to data

governance, key roles, and specific areas of interest.

2.8.1 Studies on Data Governance

Existing literature address various perspectives of data governance, such as the
conceptual framework on data governance (Abraham et al., 2019), data governance
activities (Alhassan et al., 2018), factors and activities of data governance (Ahmadi et al.,
2022), data principles (Brous et al., 2016), roles and accountabilities (Korhonen et al.,
2013), scientific data stewardship (Peng et al., 2018), data governance for cloud
computing (Al-Ruithe et al., 2016), platform ecosystems (Lee et al., 2017), and third-

generation platforms (Yebenes & Zorrilla, 2019).
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Abraham et al. (2019) in their study state that data discrepancies must be identified
and resolved prior to drawing conclusions. However, a holistic approach is lacking due
to publications focusing on specific choice domains or including smaller reviews.
Therefore, their study tries to formalize data governance concepts, synthesize existing
literature, and propose a research agenda. A comprehensive literature review was
undertaken on 145 research publications and practitioner articles between 2001 and 2019.
They define and decompose the major building pieces of data governance along six
dimensions, namely governance mechanisms, organizational scope, domain scope, data
scope, antecedents, and consequences. The study has certain limitations, which are as
follows: firstly, it places less emphasis on the broader concept of data management,
focusing more on specific aspects; secondly, the terms ‘information governance’ and
‘data governance’ are used interchangeably, potentially leading to confusion or lack of
clarity in their respective definitions and scopes. A conceptual framework for data

governance is provided in Figure 2.3.

Figure 2.3: The Conceptual Framework for Data Governance by Abraham et al.
(2019)
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Using Abraham et al.’s (2019) theoretical framework to guide both data collection and
analysis and employing thematic analysis by Braun and Clark for data analysis, Al-
Wahshi et al. (2022) explored data quality issues in the Omani banking sector and
assessed how various data governance mechanisms enhance data quality. The study
employed a qualitative case study methodology, gathering data through semi-structured
interviews and document reviews. The findings reveal that governance mechanisms like
performance measurement, compliance monitoring, and training significantly improve
data quality in Omani banks. The study provides empirical evidence on the effectiveness
of these mechanisms and their application in the Omani banking context. It offers
practical insights for practitioners aiming to implement systematic data quality
management approaches. However, the findings are specific to the Omani banking sector
and may not generalize to other industries or regions without considering their unique
contexts. Further research should validate these findings across diverse organizational
settings, explore factors influencing the adoption of data governance mechanisms, and

investigate how enhanced data quality impacts organization’s performance.

binti Azizatun Nafi’ah (2021) conducted a study using the concept of data governance
introduced by Abraham et al.’s (2019); focusing on structural, procedural, and relational
mechanisms. This study focused on how the national COVID-19 task force in Indonesia
manages data to ensure it is valid and real-time. Researchers used qualitative analysis,
collecting data through interviews with three representatives from the Ministry of
Communication and Informatics. The study found that data management relied on
structural, procedural, and relational mechanisms. The structural mechanism is well-
established from national to regional levels. The procedural mechanism has improved and
now focuses on data integration. The relational mechanism shows that coordination and

communication among task force members are effective and quick.
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Similarly, Rachmat et al. (2023) conducted a study based on Abraham et al.’s (2019)
data governance framework. The study explores the challenges in creating effective
institutional structures, implementing detailed procedures from central to regional levels,
and maintaining coordinated relationships. Miscommunication with data input officers
and the need for fostering empathy in them were identified as key issues. Using a
qualitative approach with assessments, questionnaires, and interviews, the study evaluates
data governance in the One Data Indonesia portal at Sukabumi City’s Communication
and Information Agency to ensure quality data from Regional Apparatus Organizations.
The findings reveal gaps in data governance maturity, highlighting risks related to people,
processes, and technology. The study offers recommendations for improving data

governance and master data management at the organization.

While, another authors (Alhassan et al., 2018) suggest that since data has become a
key organizational asset, data governance is necessary and critical. The absence of a data
governance program may cause failure in running an organization. They conducted a
study to explore the current literature on data governance in scientific and practice-
oriented publications and provide a comparative analysis of the activities reported for data
governance. According to Alhassan et al. (2018, p. 304), data governance activities are
“the conditions or things that need to be performed in order to be considered as doing data
governance”. The authors conducted a comprehensive literature assessment on 61 articles
that specifically discuss data governance initiatives. Alhassan et al. (2018) introduce a
model of data governance activities, as depicted in Figure 2.4. The model comprises three
data governance activity constructs: action, governance area, and decision domain. The
decision domains are based on the framework proposed by Khatri and Brown (2010).
They claim that this model provides a thorough understanding of the required data
governance activities, as the activities are examined from academic and practitioner

perspectives. Their analysis reveals that practice-oriented publications report a greater
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volume of data governance activities associated with the "implement™ and "monitor"
actions of the governance areas across decision domains than scientific publications,
despite the authors’ observation that scientific publications focus more on defining
activities. The study has some limitations, including the absence of a complete description
of each of the 120 identified activities, and the model of data governance activities

developed has yet to be empirically tested and validated.

Figure 2.4: Data Governance Activities Model by Alhassan et al. (2018)

In a later study, Alhassan et al. (2019a) compared findings from this research with the
data governance activities model, highlighting significant ‘implement’ actions identified
through interview coding in the case study. This underscores the importance of focusing
on implementation activities for each identified critical success factor (CSF) to achieve
successful data governance across different governance areas. This study sets out to
uncover what makes data governance successful and suggests how it can be effectively
implemented in a major telecommunications provider in Saudi Arabia. Through semi
structured interviews focused on CSFs, the research gathered insights and analyzed them
using various coding techniques. It identified nine key CSFs, ranking them in terms of

importance and providing actionable recommendations for each. The study contributes
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by revealing both commonalities and differences in data governance approaches and
emphasizes the importance of business-driven data integration strategies as crucial for
success. Despite its single-case focus, the findings provide practical insights and
encourage further research into effective data governance strategies for similar

organizations.

Data management is vital for improving business operations and gaining a competitive
edge by transforming organizations into data-driven entities where decisions are based on
data insights. However, organizations face various challenges in establishing effective
data management systems. Therefore, Kaewkamol (2022) aimed to propose a framework
and guideline for implementing data governance in higher educational organizations. The
framework was developed by adapting the data governance activities model by Alhassan
et al. (2018) and key elements in data governance from Mahanti (2021), and by
conducting semi-structured interviews with five staff members representing data
stewards. These interviews explored the current state and challenges of data governance.
The resulting framework is designed to kickstart a data governance scheme, promoting
the shift to data-driven organizations. It provides a practical guideline for higher
education institutions to manage data effectively. While the study offers valuable insights,
it is based on a single case study with five participants, which might not cover all potential

challenges and solutions.

While high-quality data is critical for corporate value creation, data quality issues are
also frequently addressed in businesses, necessitating appropriate data governance.
Inadequate access to trustworthy information increases risks and expenses and bad
managerial decisions. Although data quality has been linked to data governance, the
research has not extensively examined the accountability aspect of data governance.

Therefore, using design science methodology, Korhonen et al. (2013) conducted a study
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to analyze data governance roles and responsibilities from an organizational design
perspective. The study aimed to identify typical data management roles and explore how
the Agile Governance Model (AGM) could serve as a foundation for designing a suitable
governance structure for the organizational arrangement of data governance
accountabilities. The data governance team are divided into five tiers: strategic steering,
strategic implementation, tactical, operational, and day-to-day, as seen in Figure 2.5. The
limitations are that the analysis is based solely on secondary sources, and additional
features can be identified when applying the Agile Governance Model for governance

design.

Figure 2.5: Agile Governance Model by Korhonen et al. (2013)

Data governance enables the proper management of an organization’s data and
information. As more data becomes available, the demand for data governance increases.
Brous et al. (2016) believe prior research has concentrated on data governance structures,
with less consideration for the fundamental ideas. They use a systematic literature review

to analyze the guidelines and policies for data governance. They have derived four data
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governance principles. For future research, it is encouraged to determine which principles

apply to various units of analysis, such as organizational, group, or person.

In a study by Ahmadi et al. (2022), analyze the crucial elements necessary for effective
data governance. The study aimed to propose an approach for managing relevant factors
and activities for implementing data governance in an organization. By employing fuzzy
logic, they offer a nuanced methodology that specifically targets organizations looking to
enhance their data governance practices. The research identifies key factors and activities
that are essential for implementing data governance successfully. This contribution is
significant as it provides organizations with a clear framework to follow, helping them

navigate the complexities of managing and securing their data more efficiently.

In their study, Norbib & Abu Bakar (2021) set out to develop a comprehensive data
governance model tailored specifically for the Ministry of Education in Malaysia. By
comparing and analyzing existing data governance models and frameworks, they were
able to identify seven key contributions that could enhance data governance within the
Ministry. Building on these insights, they proposed a conceptual model designed to
address the unique needs and challenges faced by the Ministry of Education. Their work
offers a structured approach to managing educational data, ensuring better data quality,
security, and accessibility, ultimately supporting the Ministry in its mission to improve

the educational landscape in Malaysia.

Meanwhile, Benfeldt et al. (2020) examine the complexities surrounding data
governance within local government organizations, particularly focusing on Danish
municipalities. Through interviews and analysis, they introduce a theoretical framework
known as the problem triangle. This framework highlights and explains the intricate
relationships between six critical challenges: value, collaboration, capabilities, overview,

practices, and politics. By theorizing these challenges, the study sheds light on why
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governing data proves challenging in local government contexts, providing valuable
insights for policymakers and practitioners seeking to improve data management
strategies and governance frameworks within municipal settings. Their research
underscores the importance of addressing these multifaceted issues to enhance the

effectiveness and transparency of data governance practices in local governments.

Scientific data stewardship is crucial in ensuring the long-term preservation,
trustworthiness, and effective use/reuse of digital research data. However, many data
centres lack a comprehensive, integrated framework for managing scientific data
stewardship operations. In a study, Peng et al. (2018) aimed to present a comprehensive,
data-centric view of managing scientific data stewardship operations through a Plan-Do-
Check-Act (PDCA) cycle flow diagram. The study intends to guide improvements at all
levels of data stewardship and proposes a data-centric conceptual enterprise paradigm for
managing stewardship activities. However, one constraint of the framework is the lack of

explicit reference to certain critical areas of scientific data stewardship.

Meanwhile, the vast amount of data generated by the environment necessitates the
adoption of regulations, directives, and standards to ensure its proper governance. The
complexity of today’s data pipelines is compounded by current industrial supply
networks. Yebenes & Zorrilla (2019) believed that there are no frameworks that have
been adapted to the cloud computing architecture. Thus, they conducted a study to
establish a preliminary schema for a third-generation platform’s effective data
governance program. The study employs a systematic review of the literature. They
suggested that models, templates, and tools be developed to assist businesses in applying

the framework in real-world case studies for future work.
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Similarly, another authors (Al-Ruithe et al., 2016) identified a research gap regarding
the lack of studies on data governance in cloud computing. To address this gap, they
researched to explore the importance of data governance from both the perspectives of
cloud users and providers. They employed an analytical theory approach to develop a data
governance design framework for cloud computing environment. The proposed
framework focused on five key processes: data governance structure, data governance
assessment, data governance function, negotiation, and data governance level agreement.
However, the framework has not been empirically validated, which is acknowledged as a
study limitation. The authors intend to develop a more comprehensive and holistic

framework for cloud data governance in future research.

In addition to the cloud computing environment, platform ecosystems such as
Facebook, YouTube, and Twitter also experience significant growth through user-
generated content sharing and demand. However, concerns arise regarding data misuse,
privacy, revenue sharing, and the inadequacy of traditional data governance approaches
in platform ecosystems. To address this gap, Lee et al. (2017) conducted a pioneering
study on data governance in platform ecosystems, analyzing and surveying four
platforms: Facebook, YouTube, eBay, and Uber. They compared nineteen governance
models against data governance elements specific to platform ecosystems. However, the
study has limitations, including the need for analysis from different perspectives (e.g.,
platform owners vs. users), potential validity issues in case studies, and the possibility of

missing relevant literature in the literature search.

The discussion of studies on theoretical frameworks for data governance covers a wide
range of domains, contexts, and settings, offering valuable insights for ensuring data
quality and effective governance. Existing literature covers a broad spectrum of data

governance frameworks and objectives, including formalizing concepts in various sectors
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such as banking, implementing open data portals, exploring scientific publications, and
comparing data governance activities. Studies also investigate data governance in
telecommunications, higher education institutions, Agile Governance Model, local
government organizations, scientific data stewardship, third-generation platforms, cloud
computing, and platform ecosystems. However, there remains a notable gap in research
on data governance specifically tailored for RPOs in Malaysia, particularly in defining
the necessary activities and roles for governing research data. Addressing this gap in the

current study could greatly contribute to improving RDM practices in Malaysia.

2.8.2 Key Roles

The term data governance refers to the decisions made about who should be in charge
of what types of data and how they should be handled (Alhassan et al., 2016). According
to Alhassan et al. (2018), establishing data roles and responsibilities is the first stage in
executing a data governance program. Everyone who has a relationship with data should
do everything they can to keep it safe. However, they must understand the data strategy
and the rationale for each step (Gupta & Cannon, 2020b). As a result, RPOs need to form
an efficient functional team to carry out the data governance tasks (Alhassan et al., 2019a;
Omar & Almaghthawi, 2020) as a structural dimension. The designated tasks and duties
will influence how the data governance program’s other activities are carried out

(Alhassan et al., 2018).

Abraham et al., (2019) split the structural dimensions into two components: the
location of decision-making authority and roles and responsibilities. The function of
structural dimensions and the delegation of decision-making authority are intended to
define reporting structures, governance bodies, and accountability. The allocation of
decision-making authority determines which organizational body has the mandate for

data governance action (Abraham et al., 2019; Khatri & Brown, 2010). Making clear who
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has decision-making authority, what decision-making authority he holds, and whether

decision-making authority is centralized, decentralized, or both (Abraham et al., 2019).

The main roles and governance bodies comprise the executive sponsor, data governance

leader, data owner, data steward, data governance council, data governance office, data

producer, and data consumer (Abraham et al., 2019).

a)

b)

The executive sponsor should preferably be the highest level executive
(Abraham et al., 2019; Korhonen et al., 2013). The executive sponsor delivers
strategic direction, business prioritization, and funding for data management
(Abraham et al., 2019; Korhonen et al., 2013; Yebenes & Zorrilla, 2019),
clarifies and defines the scope of the data governance program, and aids in
setting completion milestones and targets, as well as assuring compliance
with data laws and regulations (Yebenes & Zorrilla, 2019). At the same time,
the executive sponsor must have enough authority to engage in long-term
strategic planning and decision-making for the entire organization (Korhonen
etal., 2013).

Data governance leader is responsible for the day-to-day management of the
data governance program (Abraham et al., 2019) to carry out the board’s
directives and ensures compliance with established standards (Wende & Otto,
2007). In addition, the data governance leader gives guidance concerning data
design, delivery, and maintenance and ensures compliance with data policies
(Abraham et al., 2019). Furthermore, the data governance leader coordinates
tasks for data stewards and delivers periodic updates on data governance
performance (Abraham et al., 2019). Chief data steward is another term used

to refer to data governance leaders.
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c)

d)

Data owners are typically executives in charge of data assets to communicate
general data requirements and hazards (Abraham et al., 2019). They make
final decisions regarding the data domain, its maintenance, and development
(Vilminko-Heikkinen & Pekkola, 2019), and have approval authority for
data-related actions (DAMA International, 2017).

Data stewards are classified into business data stewards, technical data
stewards, and chief stewards (Korhonen et al., 2013; Wende & Otto, 2007).
Business data stewards must understand the value of data to the organization
and translate business strategy into data techniques that achieve business
goals, which involves coordination between business and technical teams
(Abraham et al., 2019; Korhonen et al., 2013). Technical data stewards are
familiar with various fields, including software development, database
management, web service application development, and system integration
(Abraham et al., 2019; Peng et al., 2016). Meanwhile, the duties of a chief
steward have already been described under the data governance leader. Data
stewards are responsible for providing data management support to other data
stewards, the team from documentation and metadata, and other key
stakeholders (Peng et al., 2016). They also assist in identifying data
management needs and maintaining compliance with data management
standards, including community standards on data quality metadata and rules
(Peng et al., 2016).

The data governance council consists of senior officials who will determine
the program’s objectives and broad principles and practices (Yebenes &
Zorrilla, 2019) by concentrating on enterprise-level strategy execution
through design, planning, and support (Korhonen et al., 2013) and aligning it

with organizational goals (Abraham et al., 2019).
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f) The data governance office is a body that assists the data stewardship teams
and the data governance council with governance and decision-making
(Abraham et al., 2019). The data governance office is responsible for
developing communication channels, scheduling meetings, coordinating
issue resolution, and educating stakeholders (Yebenes & Zorrilla, 2019). This
group also ensures that operational teams design and implement proper data
management policies and procedures (Yebenes & Zorrilla, 2019).

g) Data producer creates the data or integrates and maintains data given by
others (Abraham et al., 2019) but may not have total control over it,
particularly in the case of public-funded organizations like universities
(Dijkers, 2019), since the data owners normally belong to the organizations
or funding agencies.

h) A data consumer is the one who consumes the information, establishes

demands and reports issues with data (Abraham et al., 2019).

2.8.3 Key Areas

Understanding the key areas of RDG is essential to ensure effective management and
ethical use of research data, enabling its functional dimension to maximize data value and
minimize any related risks (Austin et al., 2021; Downs, 2021; Matthewson, 2019;
Redkina, 2019). According to Wong et al. (2020, p. 57), functional dimension “describes
the right things to do in implementing data governance in all activities within all areas”.
Governance areas encompass aspects or functions that require an action, as highlighted
by Alhassan et al. (2018, p. 306). Meanwhile, the decision domains are the areas of RDG
that require control to attain organizational objectives (Sung et al., 2019). The following
section discusses governance areas categorized into procedural and relational

mechanisms, as conceptualized by Abraham et al. (2019), alongside decision domains.
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2.8.3.1 Procedural mechanisms

Procedural mechanisms ensure that data is accurately recorded, securely stored,

effectively used, and appropriately shared. These mechanisms cover a wide range of

governance areas, including data policy, data requirements, data strategy, data standards,

processes and procedures, guidelines, compliance monitoring, and more.

a)

b)

Data policy - A well-defined, easy-to-follow data policy is essential to prevent
data leakage, monitor data access activities, and guarantee that data is
available at the appropriate time and in the correct format (Alhassan et al.,
2019a). Data governance policies must align with the organization’s strategic
goal and provide high-level definitions of expected behaviour and outcomes
in the domain areas where the business aspires (Yebenes & Zorrilla, 2019).
On the other hand, few data policies explicitly indicated infrastructure
support, training, and the establishment of future rules (Lefebvre et al., 2018).
Bottom-up systems should be avoided since they create inconsistency and
complexity; hence, governance should be a corporate-wide duty to eliminate
policy misunderstandings (Tallon et al., 2013). The policies and procedures
apply to decision-making at the strategic, tactical, and operational levels
(Korhonen et al., 2013).

Data requirements - Data requirements are critical to the success of any data
governance initiative. Alhassan and colleagues (2019a) believe that data
requirements must be controlled and maintained through communication
among all parties involved to ensure that data is implemented appropriately.
Furthermore, the demands and needs of data consumers may vary over time;
consequently, successful user engagement programs must connect

interactively with present and future data consumers (Peng et al., 2018).
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c)

d)

Data strategy - A high-level plan of action based on strategic business goals
is known as a data strategy (DAMA International, 2009). Data strategy is
considered the most essential of the identified governance areas because it
affects the IT departments and the entire business (Omar & Almaghthawi,
2020). Organizations need a complete and integrated data governance
strategy to maximize the value of their digital information assets, such as
research data, while mitigating risks (Omar & Almaghthawi, 2020). A robust
and complete data strategy includes all the necessary responsibilities
associated with data as an asset and the preparedness for data governance
(Alhassan et al., 2019a). The data strategy and business plan are the first
stages in establishing a successful and long-term data governance program
(Gupta & Cannon, 2020b).

Data standards - Data governance is the process of deciding on data quality
standards and data quality management (Khatri & Brown, 2010). According
to DAMA International (2009), data standards guarantee that data
representation and data-related procedures are uniform and consistent. They
ensure interoperability inside and across organizations and their continuing
usefulness (DAMA International, 2009). Internally, data stewards and data
architects produce data standards, while standardization groups such as the
ISO define data standards externally (DAMA International, 2009). It is about
establishing how data will be managed, including metadata management, data
quality, and data security (Yebenes & Zorrilla, 2019).

Organization should have documented processes and procedures for each
stage of the data life cycle when dealing with a significant volume of data
from multiple sources (Alhassan et al., 2019a). For this specification to be

utilized and monitored appropriately, the data owner of every data collection
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should establish data processes and procedures (Alhassan et al., 2019a).
Transparent data processes and procedures enable data quality trust (Alhassan
et al., 2019a). However, to guarantee that data governance processes and
principles are followed, people in the organization must first be willing
to adjust and change (Benfeldt et al., 2020).

f) Datagovernance mandates established guidelines and rules for managing data
quality (Otto, 2011). It is critical to consider establishing organizational
structures, employing governance mechanisms to improve data quality,
managing resources across a single company, and establishing intra-
organizational data management guidelines (Al-Ruithe et al., 2019).

g) Compliance monitoring, for instance, aims to track and enforce adherence to
legal requirements, business rules, standards, and processes (Al-Ruithe et al.,
2019). This includes professional data supervision, data management

initiatives, and service control (DAMA International, 2009).

Besides that, risk management, disaster recovery planning, data security, data privacy,
data integrity, incident response, data access management, and accountability are all data
governance areas of concern for digital data stored in the cloud (Al-Ruithe et al., 2016).
According to some authors (Feki & Boughzala, 2016), risk management includes
identifying risks and vulnerabilities and designing and implementing processes to
mitigate their effects on the organization. Other data governance procedural mechanism
areas of concern include strategic alignment, master data management, data profiling,
data cleansing (Ahmadi et al., 2022), data stewardship (Peng et al., 2018), and data

ownership (Brous et al., 2016).
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2.8.3.2 Relational mechanisms

While, relational mechanisms comprise communication, training, and decision-
making coordination to facilitate collaboration between stakeholders (Abraham et al.,
2019). A communication strategy may help by defining stakeholders, communication
channels, supporting tools, and metrics to retain commitment (Al-Ruithe et al., 2019).
Open and ongoing communication among key product players and stakeholders and a
clear approach to prioritizing and addressing problems presented by data consumers are
vital (Peng et al., 2016). In addition, an organization should offer staff and faculty
members periodic data governance training, create enforcement and follow-up
requirements, and frequent data governance plans and policies assessments (Omar &
Almaghthawi, 2020) as the capacity to analyze and apply data effectively to guide

decisions (Mandinach & Gummer, 2013).

2.8.3.3 Decision domains

The identification of decision domain areas is based on frameworks by (Abraham et
al., 2019; Alhassan et al., 2016; Khatri & Brown, 2010), which includes data principles,
data quality, metadata, data access, data life cycle, data security, data architecture, data
storage, and infrastructure. It aligns with the importance of having a consistent and
agreed-upon data domain structure to simplify efforts toward data management, data
governance, and data quality improvement initiatives (Allen & Cervo, 2015). Each

decision domain is elaborated upon in the subsequent sections to enhance comprehension.

a) Data principles - From the perspective of data principles, Brous et al. (2016)
have defined four principles based on their literature review; they are
organizational dimension, alignment, compliance, and common

understanding.
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b)

d)

Data quality - The potential to boost organization performance is by
improving data reliability (DAMA International, 2017). Data governance
should be seen as a tool to correct poor data quality emerging from data
quality management (Alhassan et al., 2016, 2018; Al-Ruithe et al., 2019;
Benfeldt et al., 2020). Data quality management is vital for organizations to
respond to strategic and operational concerns that need high-quality data
(Weber et al., 2009). The planning, distribution, organization, consumption,
and disposal of high-quality data are all covered under data quality
management (Weber et al., 2009).

Metadata - Metadata specifies an organization’s data, representation,
classification, origin, movement, evolution, who can use it, and whether it is
of high quality (DAMA International, 2017). Metadata management typically
serves as a starting point for better data management (DAMA International,
2017). It integrates, controls, and provides high-quality metadata (Wang et
al., 2018).

Data access — It is the process of storing, accessing or transferring data in a
database that requires authorization (Chambers et al., 2019). Data access
privileges and data availability at the proper time and in the right format are
all part of accountable data access and availability (Alhassan et al.,
2019b). Therefore, it is critical to review and tighten data access rules to
ensure data safety (Al-Ruithe et al., 2018), security and prevent data leaking
(Alhassan et al., 2019b).

Data lifecycle - Data governance is based on many processes associated with
the data lifecycle (Omar & Almaghthawi, 2020). The process includes
creating, processing, analyzing, preserving, giving access, and reusing

research data (Ghent University, 2016; UK Data Archive, 2018). It is critical
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f)

9)

h)

to identify each piece of data, monitor its evolution, connect it to strategic
business objectives (Yebenes & Zorrilla, 2019), and continuously examine
data quality throughout its lifecycle.

Data security - Data security relates to preserving data accessibility,
authenticity, availability, confidentiality, integrity, privacy, and dependability
security standards (Singh et al., 2021). Much effort is required when dealing
with big data in data security and privacy. As a result, policies must address
all data issues, including data security and risk, metadata management, and
data quality. However, the researchers’ primary concern is not data
management, preservation, or sharing but data security and the security of the
devices used for storage and analysis (Schopfel, 2019).

Data architecture - Data governance includes determining an organization’s
data requirements, emphasizing data architecture (Abraham et al., 2019;
DAMA International, 2009). Data architecture is a key requirement of a
successful data management organization (DAMA International, 2017). Data
architecture defines the data asset management strategy to meet the needs of
the organization’s data (Wang et al., 2018). Data strategy and data
architecture are critical for coordinating ‘doing things correctly’ and ‘doing
the right things’ while managing data assets (DAMA International, 2017).
Data storage and infrastructure - They focus on IT artefacts that enable
effective data management across the organization (Abraham et al., 2019). In
recent years, the application demand for massive data storage has supported
the development of high-performance storage technology (Al-Ruithe et al.,
2018). Compared to past data storage responses, researchers used their own
devices to keep their data due to a lack of institutional policies and concerns

about data sharing (Palsdottir, 2021; Vilar & Zabukovec, 2019). However,
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since researchers are fully aware of their institution’s data storage
requirements and its support for open data sharing, they must be capable of
implementing comprehensive research data storage methods (Adika &

Kwanya, 2020).

Overall, the review of related frameworks is useful for constructing a conceptual
framework for understanding RDG. By incorporating these frameworks, models, and
introduced concepts, general understanding of data governance activities and the key

roles in promoting effective data governance were obtained.

2.9 Research Gap

This review examines various dimensions and domains within the existing literature.
RDG is essential for ensuring quality, access, and ethical use of research data. Numerous
research gaps exist in RDG, particularly in research methodology, stakeholder

involvement, and frameworks for data management.

One notable gap in RDG research methodologies is the reliance on traditional methods
like literature reviews, interviews, and questionnaires to gather data and answer research
questions (Abraham et al., 2019; Alhassan et al., 2018; Al-Ruithe et al., 2016; Brous et
al., 2016; Lee et al., 2017; Norbib & Abu Bakar, 2021; Yebenes & Zorrilla, 2019). While
these methods can provide valuable insights, they often have limitations in addressing the
complexities of RDG practices. To fill this gap, research on RDG could benefit from more
innovative or mixed method approaches that combine qualitative and quantitative data
collection methods. These methods would allow researchers to observe RDG practices in
real time and engage with a wider range of stakeholders. Such methodologies would
provide richer, more actionable insights that could guide the development of more

effective, context-sensitive RDG frameworks.
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In addition, there is a gap in the literature regarding the specific activities and roles
involved in RDG and how they should be implemented within RPOs. Many studies
describe RDG in other aspects (Benfeldt et al., 2020; Kaewkamol, 2022; Norbib & Abu
Bakar, 2021; Omar & Almaghthawi, 2020; Peng et al., 2018; Rachmat et al., 2023) but
lack actionable insights into the day-to-day governance activities that ensure effective
data management, data sharing, and security. In Malaysia RPOs, data quality, storage,
compliance, and sharing remain critical challenges due to the lack of standardized
guidelines and insufficient data management practices (Amanullah & Abrizah, 2023;
Hodonu-Wusu et al., 2020; Ismail et al. 2022; Napis et al., 2019; Olesen et al., 2018;
Singeh et al., 2013b; Zain et al. (2023). These issues are compounded by unclear
governance activities and roles within the organizations. By providing a clear roadmap of
governance activities, it could ensure that research data is consistently managed, securely

stored, and appropriately shared across departments and disciplines.

RDG in RPOs is a multifaceted effort involving a diverse array of stakeholders,
entities, individual roles, and governing activities. Currently, there is no overarching
framework that interrelates the involved parties, roles, and activities. These organizations
generate a diverse range of research data, and it is vital to identify roles and its governance
structure (structural dimension) and key activities; tasks, areas, and decision domains
(functional dimension) for effective RDG and stewardship, improving data quality and
ensuring equitable access to research data. Thus, a more comprehensive framework

specifically designed for RPOs to govern research data is needed.

Therefore, the current study holds significant importance in addressing the research
questions and fulfilling the research objectives. The modified Delphi method, chosen as
the field research approach, is suitable for data collection due to its ability to gather

insights from a panel of experts comprising data practitioners from various research
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institutions. These experts hold diverse levels of management and/or governance roles in
handling research data and possess knowledge and expertise in managing research and/or
publication data. The study aims to explore the RDG activities implemented in these
institutions with the key stakeholders who govern research data, to develop best practices
to be incorporated into an RDG framework. This framework will serve as a guide for

Malaysia RPOs looking to initiate RDM or improve their existing practices.

2.10  Summary of Chapter Two

The evolving body of literature on data governance sheds light on RDG in a broader
sense. A notable research gap lies in exploring the governance roles and the activities
necessary for establishing effective RDG. The literature review provides evidence that an
RDG model or framework has yet to be proposed for RPOs in Malaysia. Thus, the study
aims to develop a framework on RDG to promote a data-driven research community and
well-managed research data specifically for RPOs. Two primary methods of data
collection utilized to address the research questions of the study, including desk research
and a modified Delphi study. The subsequent Chapter Three discusses the research design
and rationale. Furthermore, the chapter examines the implementation of the Delphi
method as a form of action research, elucidating its specific application in this study to

gather insights from a panel of experts regarding the topic under examination.
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CHAPTER 3: METHODOLOGY

“If a disobedient person brings you information,
investigate it, lest you harm a people in ignorance...”
(Surah Al-Hujurat, 49:6)

3.1 Introduction
This chapter describes the research methods, outlining the steps from initial
assumptions to the collection and analysis of research results. It outlines the procedures
employed in this study and provides the rationale for selecting a qualitative approach for

both desk research and the application of the modified Delphi technique.

The study aimed to investigate the actual implementation of RDG tasks within RPOs
in Malaysia and identify essential RDG activities for their implementation (functional
dimension). Additionally, the objectives included identifying stakeholders for each role
and establishing the governance structure (structural dimension), based on expert
opinions gathered through multiple rounds of questionnaires. Ultimately, the study sought
to formulate an RDG framework tailored for RPOs in Malaysia. To achieve these

objectives, the following research questions were formulated to guide the study:

RQ1: How are research data governance activities currently being implemented

by data practitioners in research performing organizations?

RQ2: What research data governance activities do data practitioners consider

significant for research performing organizations?

RQ3: Which stakeholders do data practitioners in research performing

organizations consider responsible for research data governance roles?

RQ4: How do data practitioners identify the structural positions of research data

governance roles within research performing organizations?
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This chapter first provides an overview of the research paradigm, design, and sampling
strategy, followed by a description of the data collection and analysis procedures, validity
reliability, and trustworthiness of data, as well as ethical considerations. It then concludes

with the chapter summary.

3.2 Research Paradigm

The methodological approach adopted in research is significantly influenced by the
research paradigms and philosophical considerations. In this instance, the study was
guided by a post-positivist philosophical paradigm, which acknowledges that scientific
knowledge is not fixed but depends on specific circumstances and can be further refined
based on new evidence and observations (Creswell & Creswell, 2018). This perspective
is particularly relevant to the study of data governance, as it recognizes that a one-size-
fits-all approach is not suitable (Weber et al., 2009) since each entity possesses unique
requirements and preferences, necessitating a flexible and context-sensitive approach.
Post-positivism also accepts the presence of an objective reality independent of human
perception (Ryan, 2006), however, the understanding of this reality is mediated by the

interpretation and analysis of study participants (Beeftink, 2005).

This dual acknowledgment of an objective reality and the interpretive process is a key
connection to the critical realist perspective, which posits that while there are objective
realities in the world, the understanding of these realities is always shaped by human
cognition, social context, and the limits of perception (Bhaskar, 1975). Similarly,
constructivism emphasizes the subjective nature of knowledge, suggesting that
individuals construct their understanding through lived experiences and social
interactions (Alanazi, 2016). This makes post-positivism, in combination with elements

of critical realism and constructivism, a suitable research paradigm for studying the
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complex and evolving field of data governance, where diverse perspectives and contexts

play a crucial role.

The modified Delphi technique used in this study aligns well with the post-positivist
research paradigm, while also drawing on principles of critical realism and
constructivism. The modified Delphi method provides a flexible, iterative, and qualitative
approach that recognizes the subjectivity of knowledge and values diverse perspectives
(Cuhls, 2023). It enables the exploration of complex issues through comprehensive desk
research, the consideration of multiple viewpoints presented by a panel of expert
practitioners, and the convergence towards shared understandings over multiple rounds
to arrive at consensus. This process reflects key principles of post-positivism, particularly
its emphasis on fallible knowledge, subjectivity, and interpretation (Tauber, 2022).
Moreover, it resonates with critical realism by acknowledging that the objective realities
of data governance and related phenomena exist but are always understood through the
subjective lenses of expert participants. The iterative nature of the modified Delphi also
complements constructivism by highlighting that knowledge is constructed through the
collective insights of individuals, with meaning emerging through ongoing dialogue and
the sharing of perspectives. The modified Delphi method, thus, becomes an appropriate
tool for uncovering and refining expert knowledge in the context of a post-positivist and
constructivist approach, where knowledge is seen as evolving, socially constructed, and
contingent on the context. Several key connections between the post-positivist paradigm,
critical realism, constructivism, and the modified Delphi technique are highlighted in

Table 3.1.
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Table 3.1: Connections between Post-Positivism, Critical Realism, Constructivism,
and Delphi technique in this Study

Post-Positivism

Critical Realism

Constructivism

Modified Delphi

testing of theories
using existing data
(Panhwar et al., 2017).

but that our
understanding is
mediated through
subjective perception
(Bhaskar, 1975).

interaction and
interpretation,
emphasizing the role of
social context and
individual experience
(Alanazi, 2016).

Technique
Emphasizes the Acknowledges thatan | Knowledge is Information is
empirical evidence and | objective reality exists | constructed through collected via

instruments based on
measures completed by
participants (Creswell
& Creswell, 2018).

Recognizes that
scientific knowledge is
constructed through
interpretation and
analysis (Tauber,

Explores the
mechanisms and
structures that exist
independently of
human perception, but

Knowledge emerges
through social
processes and
collaborative
interaction among

The instruments are
designed based on desk
research,
acknowledging that
knowledge

influenced by the
researcher’s
perspective, and
multiple interpretations
may exist (Panhwar et
al., 2017).

and social context,
acknowledging both
objective and
subjective dimensions.

contextual nature of
knowledge,
highlighting the role of
individual experience
in the construction of
meaning.

2022). always understood participants. construction is
through subjective influenced by
experiences. interpretation.

Acknowledges that Knowledge is shaped Emphasizes the Incorporates multiple

knowledge is by human cognition subjective and rounds of anonymous

feedback from a panel
of experts, minimizing
individual biases and
exploring diverse
perspectives (Ryan,
2006).

Knowledge is
conjectural and values
diverse perspectives in
understanding complex
phenomena (Creswell
& Creswell, 2018).

Recognizes that reality
is complex and
multifaceted, with
mechanisms that can
only be uncovered
through deep
investigation and
interpretation.

Knowledge is not
absolute but
constructed through
collective human
interaction, meaning-
making, and shared
understanding.

Involves a panel of
experts from various
backgrounds, ensuring
a wide range of
opinions and insights
are considered.

Recognizes the
significance of
subjective experiences
and interpretations in
the construction of
knowledge (Panhwar et
al., 2017).

The objective reality is
independent but
unknowable in its
entirety; understanding
is partial and
contingent on human
perception.

Encourages exploration
of diverse perspectives
to construct a richer,
multifaceted
understanding of the
issue at hand.

Facilitates the
convergence of expert
opinions over multiple
rounds to achieve
consensus or highlight
persistent
disagreements.

The research paradigm and the data collection technique are closely aligned through
their shared emphasis on the subjective nature of knowledge and the importance of
diverse perspectives in understanding complex phenomena. Post-positivism, critical
realism, and constructivism acknowledge that knowledge is always influenced by the
researcher’s perspective and interpretation, and that multiple interpretations can exist
depending on context and experience (Panhwar et al., 2017). Similarly, the modified

Delphi technique integrates multiple rounds of anonymous feedback from experts,
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enabling the exploration of a range of viewpoints and minimizing the impact of individual
biases. By gathering diverse perspectives and facilitating the convergence of expert
opinions, the modified Delphi technique aims to achieve a deeper understanding of
complex issues, potentially reaching consensus on specific topics. Therefore, the
connection between the post-positivist paradigm, critical realism, constructivism, and the
modified Delphi technique lies in their shared commitment to embracing subjectivity,

collaborative knowledge construction, and the provisional nature of knowledge.

3.3 Research Design

Several research designs in the qualitative method include interviews, case studies,
narrative, ethnography, phenomenology, and grounded theory (Creswell & Poth, 2017;
Denzin, 2017). In the context of this study, the approach utilized was the sequential
exploratory method (Whitehead & Day, 2016). In this method, the development of
instruments was grounded in qualitative content analysis derived from the findings of the
desk research. Quantitative and qualitative data were subsequently collected from the
panelists of the Delphi technique, selected for their expertise and knowledge, as
demonstrated by Beiderbeck et al. (2023) and Saihi et al. (2023) in their studies. These
data were analyzed to develop an RDG framework based on the obtained findings. Table
3.2 provides an overview of the research questions and methodologies for studying

research data governance in Malaysia RPOs.

The study commenced with a review of the relevant literature to propose a conceptual
framework, followed by two phases of data collection: initially through desk research,
and subsequently via a modified Delphi study. The process flow of the study across all

phases is illustrated in Figure 3.1.
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Table 3.2: Data collection strategy

NO QUESTION METHOD SUBJECT & OUTCOME
SAMPLING

RQ1 | How are research data 1.Desk research | 1.Policy 1.List of RDG tasks with
governance activities 2.Modified documents their assigned roles were
currently being Delphi-Round | 2.Data determined (Desk
implemented by data ! practltloners- research).

. . from Malaysia o .
practitioners in research research 2.Modified Delphi
performing organizations? performing Instruments were

organizations developed.
3.RDG tasks implemented
by Malaysia RPOs were
identified (Delphi
study).

RQ2 | What research data Modified Data practitioners | A consensus on RDG
governance activities do Delphi-Rounds | from Malaysia activities was reached.
data practitioners consider | !-I!l research
significant for research perfor-mlr?g

. N organizations
performing organizations?

RQ3 | Which stakeholders do Modified Data practitioners | A consensus on the
data practitioners in Delphi-Rounds | from Malaysia stakeholders (key players)
research performing I-11 research for RDG roles was
organizations consider perfor_mlr]g identified.

. organizations
responsible for research
data governance roles?
RQ4 | How do data practitioners Modified Data practitioners | A consensus on the

identify the structural
positions of research data
governance roles within
research performing
organizations?

Delphi-Rounds
Hn-1v

from Malaysia
research
performing
organizations

structural position of each
RDG role was determined.

Figure 3.1: Overview of key phases and steps in the research design process
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3.3.1 Conceptual framework to comprehend RDG

The main concepts and terms related to data governance practices were derived from
the literature review. After reviewing the existing literature and identifying the theoretical
frameworks that underpin the study, a conceptual framework for understanding RDG (see
Figure 3.2) was derived by summarizing the main elements of data governance. It
contains essential data governance concepts and offers supportive details for prescriptive

knowledge, which are sourced from various data governance frameworks.

Figure 3.2: A conceptual framework for understanding RDG

Figure 3.2 illustrates the conceptual framework incorporating two main dimensions:
structural and functional. The governance mechanisms proposed by Abraham et al.
(2019)—structural, procedural, and relational—are integrated within this framework and
have been adapted by other studies, including those by Al-Wahshi et al. (2022) and
Rachmat et al. (2023). The structural mechanism corresponds to the first dimension, while

the procedural and relational mechanisms are categorized as RDG areas within the
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functional dimension. In this study, the focus was on data governance mechanisms where

this dimension is very strategic in striving for the implementation of RDG in Malaysia.

Besides that, to explore the RDG activities implemented by RPOs, the current study
relied on the Data Governance Activities Model proposed by Alhassan et al. (2018),
which was also utilized in later studies (Alhassan et al., 2019a; Kaewkamol, 2022). Given
that among the study’s objectives was to gain a deeper understanding of how RDG is
executed in practice, following the approach used by Alhassan et al. (2016; 2018) was

essential.

According to Alhassan et al. (2018), data governance activities are the necessary
actions and requirements needed to be performed to ensure that data is effectively
governed. The literature related to the emergence of data governance helps to
conceptualize the areas and decision domains related to RDG. In reviewing the literature
on data governance frameworks (Abraham et al., 2019; Ahmadi et al., 2022; Al-Ruithe et
al., 2016; Alhassan et al., 2018; Brous et al., 2016; Peng et al., 2018), the areas of data
governance were identified and used as a preliminary guide to identify the RDG areas

mentioned in the selected policy documents.

Furthermore, a combination of the frameworks proposed by Abraham et al. (2019) and
Alhassan et al. (2016) were selected to present the decision domains that should be
considered for RDG. Decision domains are the areas of RDG that require control to attain
organizational objectives (Sung et al., 2019, p. 6380). Decision domains are crucial
because the definition of data governance also pertains to who has decision rights and
accountability regarding an enterprise’s data assets. Therefore, identifying the decision
domains is necessary to assign the appropriate responsibilities and duties (Alhassan et al.,
2016). By incorporating these frameworks and models in the study, a comprehensive

analysis of RDG activities and the roles in promoting effective RDG could be provided.
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Additionally, the study focused on exploring the structural perspective that would be
most suitable for Malaysia RPOs. Thus, the Agile Governance Model by Korhonen et al.
(2013), (see Figure 2.5), acted as a guiding framework to ascertain the most suitable
placement of RDG roles whether to emphasize effectiveness or efficiency aspect within
the organizational structure. The identification of the main data governance roles were
informed by various authors (Abraham et al., 2019; DAMA International, 2017; Dijkers,
2019; Korhonen et al., 2013; Norbib & Abu Bakar, 2021; Peng et al., 2016; Vilminko-

Heikkinen & Pekkola, 2019; Wende & Otto, 2007; Yebenes & Zorrilla, 2019).

3.3.2  Phase One: Desk Research

The first phase (desk research) involved examining RDG/RDM policy documents to
identify key aspects, such as major activities and responsible stakeholders, aiming to gain
insights into the current RDG implementation within leading RPOs worldwide. This
phase was crucial not only for understanding existing practices but also for developing
instruments needed for the subsequent Delphi study. The concepts for the conceptual
framework were applied to guide the content analysis as part of the desk research by

initiating a deductive coding process.

In the context of this study, desk research, also known as secondary research, was
initially conducted to analyze existing information before engaging in field research and
collecting primary data through the Delphi study. This approach is in line with the
understanding that desk research involves summarizing, organizing, and synthesizing
previously published research in various formats (Goundar, 2012; Kabir, 2016; Woolley,
1992). The primary objective of the desk research in this study was to acquire background
information on RDG activities to establish a foundational understanding. In addition, it

served as the basis for developing instruments for the Delphi study.
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In this desk research, a qualitative content analysis was employed to examine existing
data, as exemplified by Jacobsson et al. (2022) & Sukmasetya et al. (2018) in their
respective studies. Desk research, involving the examination of written policies on
RDG/RDM, naturally aligned with content analysis to categorize data into themes or
categories not immediately apparent from the raw data (\VVaismoradi et al., 2013) and to
identify recurring themes and concepts (White & Marsh, 2006). Although there is no
universal definition of content analysis, for this study, it is defined as *“a research
technique for making replicable and valid inferences from texts to the contexts of their
use” (Krippendorff, 2004, p. 18). It was selected for its reliability and validity as a tool

for systematically analyzing large amounts of data (Kabir, 2016; Krippendorff, 2004).

As a result, this desk research provides a solid foundation for designing subsequent
Delphi study in the second phase, serving as a benchmark for evaluating the findings of
the collected primary data, as recommended by Kabir (2016). The complete research
process of the desk research, including its procedures and findings are elaborated in

Chapter Four.

3.3.3 Phase Two: The modified Delphi study
This section provides background information of a Delphi study to enhance readers’
understanding. The subsequent discussion will elaborate on how the modified Delphi

method was applied in this study.

3.3.3.1 Introduction of Delphi study

Developed in the mid-20th century, the Delphi technique has proven to be a valuable
tool across various scientific disciplines. In the 1950s, Norman Dalkey and Olaf Helmer,
who worked at The Rand Corporation, created the Delphi technique to reach a trustworthy
expert agreement on the technological impact on warfare (Barrett & Heale, 2020; Custer

etal., 1999). This approach was named after the ancient Greek oracle of Delphi, renowned
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for its ability to predict the future (Olsen et al., 2021). The Delphi approach has been
frequently used in various scientific disciplines such as health care (Azimi et al., 2021;
Fanniff et al., 2023; Lim et al., 2020; Negev et al., 2023; Wardlow et al., 2023), medicine
(Garner et al., 2022; Schropp et al., 2023), education (Berger et al., 2023; Tangalakis et
al., 2023), commercial (Nemati et al., 2020; Tamosaitiené et al., 2021), social sciences

(Markmann et al., 2021), and information science (Marlina et al., 2022; Saihi et al., 2023).

The conventional Delphi method is a research approach that involves generating a
research question and posing it to select experts in a specific field. These experts
participate in multiple rounds of questionnaires to generate and refine a list of items in
response to the research question (Wardlow et al., 2023). The initial round typically
employs open-ended questions to gather expert opinions and potential solutions (Olsen et
al., 2021). Subsequent rounds involve narrowing down and ranking responses until a

consensus is reached among the participants.

According to Dalkey (1969), a Delphi study is distinguished by three key
characteristics: anonymity, controlled feedback, and statistical group response. Due to its
anonymity, a Delphi study allows professionals to communicate their knowledge and
opinions without group dynamics or peer pressure (Campbell et al., 2021; Custer et al.,
1999). The controlled feedback, which involves summarizing previous stage results and
presenting them to participants for consideration in subsequent rounds, enables the
efficient solicitation and synthesis of expert opinion, particularly with respect to complex
and uncertain topics (De Lima & Seuring, 2023; Huang et al., 2022; Jinger et al., 2017;
Naranjo et al., 2023; Olsen et al., 2021). While statistical group response establishes a

consensus threshold and protects individual responses by sharing data in aggregate form.
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There continues to be methodological uncertainty and a lack of clear guidelines for
conducting a Delphi study. More specifically, ongoing debates persist regarding the
number of rounds, the size of panel members to recruit, definition of expertise, the

definition of consensus, and issues with the use of different forms of statistical analysis.

The appropriate number of rounds in a Delphi study can vary depending on various
factors, such as the complexity of a research topic (El Miedany et al., 2021), the level of
disagreement among panelists (Olsen et al., 2021), and the available time and resources
(Keeney et al., 2006). Typically, studies may consist of two to four rounds, however, this
may vary. Previous research has demonstrated a variety of round counts, including studies
with a single round (Marlina et al., 2022), two rounds (Aghimien et al., 2023; Colonna et
al., 2022; Lim et al., 2020; Negev et al., 2023; Saihi et al., 2023), between three to five
rounds (De Lima & Seuring, 2023; Delaney, 2023; Drury et al., 2023; Esfandiari et al.,

2023; Kiernan et al., 2023), and six or more rounds (Glascock et al., 2023).

There is ongoing debate regarding the size of Delphi study panels (Zartha Sossa et al.,
2019). According to Akins and Cole’s (2005) study, using a small sample of a limited
number of experts in the field of study is permissible and would produce reliable results.
Based on the findings of a study (Zartha Sossa et al., 2019), the number of experts ranges
from 11 to 20, 21 to 30, and 31 to 40 have the highest frequency of use in the previous
Delphi studies. This is consistent with the findings of de Loé et al. (2016), who found that
the ranges of experts with the highest frequency of use were 11 to 20, 21 to 30, and 41 to
50. However, for the initial round, the sample size required to get expert opinions must
be large enough to allow possible dropouts (Gotay, 2020; Huang et al., 2022). According
to Humphrey-Murto et al. (2017), less than six participants for a Delphi study are likely
insufficient; the ideal number of panel members to facilitate the consensus-building

process is 10 or more (Junger et al., 2017; Lim et al., 2020). With the increased sample
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size, the quality of consensus is more convincing and can be verified (Mustaffa & Ghani,
2021). However, rather than focusing on sample size alone, it is also crucial to assess the
representativeness of the expert panel (Beiderbeck et al., 2021; Bloor et al., 2015; Gotay,

2020).

Determining consensus is one of the most controversial methodological issues in the
Delphi process. Although achieving consensus among participants is a key feature in
Delphi studies, what is accepted as consensus, or how it is reached, remains unclear
(Barrett & Heale, 2020; Keeney et al., 2006). Within the context of Delphi research,
consensus denotes the extent of agreement or the convergence of viewpoints among
participants concerning a specific issue or topic (Beiderbeck et al., 2021; Mustaffa &

Ghani, 2021).

In a previous study by Sforzini et al. (2022), they characterized consensus as a measure
of agreement versus disagreement concerning a specific recommendation. They further
delineated strong consensus when this agreement percentage reached or exceeded 95
percent, moderate consensus falling within the range of 61 percent to 94 percent, and
weak consensus spanning from 51 percent to 60 percent. In contrast, another study
conducted by Huang et al. (2022) employed a 5-Likert scale, utilizing the median,
interquartile range (IQR), and the level of agreement as metrics for measuring consensus.
Specifically, consensus was established when the median score fell within the top two
response options (such as "suitable” or "very suitable"), the IQR was one or less, and the
combined responses from the top two categories exceeded 70 percent. In this study, an
agreement rate of 70 percent among the expert panel was defined as the consensus
threshold. Another research conducted by Barber et al. (2023), where the objective was
to identify which subjective and objective tests content experts utilize to inform decision-

making regarding the return to sport (RTS) for athletes following an upper extremity (UE)
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injury. Statements that failed to achieve a 70 percent agreement rate were modified and

subsequently reintroduced in future surveys.

Conventional Delphi method can be modified for various purposes, audiences, and
accessibility. Modifications may involve starting with pre-selected items from existing
literature or expert interviews (Kiernan et al., 2023), which can expedite the process and
reduce the number of rounds required. There is no standard Delphi procedure; rather, each
one is tailored to the specific needs of the project and the questions being asked
(Skulmoski et al., 2007). Researchers and practitioners can adapt the Delphi technique to
their needs, as it includes a variety of methodologies such as classical Delphi (Gotay,
2020), policy Delphi (Akartuna et al., 2022; Negev et al., 2023), real-time Delphi (Garner
et al., 2022), e-Delphi (Goncalves et al., 2023), and modified Delphi (Azimi et al., 2021,

Barber et al., 2023; Huang et al., 2022; Mustaffa & Ghani, 2021; Wardlow et al., 2023).

3.3.3.2 Application of the modified Delphi study

Given the limited information on RDG in Malaysia, the application of a modified
Delphi technique was deemed appropriate for this study, aligning with the
recommendation of Rowe and Wright (2011), Barrett and Heale (2020), De Lima and
Seuring (2023), and Drury et al. (2023), who suggested using a modified Delphi when
information is scarce. Due to the necessity of obtaining consensus from a group of
experts, this modified Delphi approach was well-suited as it offered a systematic
methodology for collecting and consolidating expert viewpoints (Barrett & Heale, 2020;

Beiderbeck et al., 2021; Olsen et al., 2021).

The modified Delphi approach used involves a qualitative approach in collecting
quantitative and qualitative results in all its rounds. This approach was chosen in this
study because it is well-suited for gathering insights from experienced data practitioners

and achieving a consensus on important elements related to RDG (Keeney et al., 2006;
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Olsen et al., 2021; Rowe & Wright, 2011) for the development of an RDG framework.
This approach aligns with the post-positivist paradigm described and justified earlier (see
Table 3.1), which emphasizes the importance of empirical evidence and theories based
on existing data (Jick, 1979, as cited by Prayag, 2023). Overall, utilizing a post-positivist
paradigm and using a qualitative approach in examining quantitative and qualitative
results within a post-positivistic framework is more effective, promoting in-depth
exploration of phenomena across diverse perspectives and contexts (Panhwar et al.,

2017).

In this study, in order to eliminate subject bias, anonymity was protected, providing an
equal chance for each panelist to present and react to ideas (Negev et al., 2023). The
process was iterative, involving four rounds of surveys and feedback. Each round built
upon the results of the preceding round, all with the aim of reaching the a priori consensus
threshold (Hasson et al., 2000; Olsen et al., 2021). The modified Delphi study was

conducted to address research questions of the study, as described below:

a) The initial round focused on exploring the actual implementation and
perceived importance of RDG activities among RPOs in Malaysia, while also
gathering expert opinions and insights on the significant component of RDG
(i.e., RDG roles’ key stakeholders).

b) The second round aimed to build expert consensus on the key stakeholders
and essential tasks for RPOs in Malaysia, which did not meet the a priori
consensus threshold in the first round.

¢) The third round of the Delphi study aimed to achieve consensus on the RDG
structural positions, identifying the essential RDG areas and decision
domains, determining suitable nomenclature for roles, and verifying

descriptions for RDG roles, areas, and decision domains.
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d) The last round offered the panelists a chance to refine their replies for the

items that did not receive a consensus in the previous Round I11.

In this adaptation, a common modification was implemented involving commencing
the initial round with a set of selected items drawn from the previous desk research. The

similar approach was undertaken by other authors (Albotoush & Shau-Hwai, 2023; Custer
et al., 1999; Kiernan et al., 2023; Minch et al., 2021). It differs from the conventional

Delphi method, where the initial step typically entails distributing an open-ended
questionnaire to the panelists (Olsen et al., 2021). Instead, in Round I of the modified
Delphi, the process was initiated with four sets of instruments, mainly comprising of

closed-ended, structured questions.

Aside from that, in the first round of the study, the panelists were asked on the actual
implementation of RDG tasks at their institutions, with no need for agreement or
consensus. It was conducted to explore the phenomena by gaining a better understanding
of the current RDG practices in Malaysia RPOs. Although the current study used
instruments featuring structured, closed-ended questions, it nevertheless permitted
participants to provide input through open-ended sections, allowing them to share
suggestions, comments, or seek clarifications for each provided statement or question.
The other modification was that, in the third round, the instruments were crafted to seek

information in a different perspective to accommodate newly introduced dimensions.

This modification to the Delphi method offers two key benefits: firstly, it generally
enhances and manages the quality of responses in the initial round, and secondly, it
provides a versatile approach for obtaining answers to the research questions. Data from
all rounds were utilized to develop an RDG framework for Malaysia RPOs. This stage

entailed synthesizing expert inputs and proposing an RDG framework based on the
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panelists’ collective agreement. This framework will aid in the implementation of best

RDG practices within RPOs.

3.4 Rationale for the modified Delphi approach

There is a strong rationale for using the modified Delphi approach in this study. This
study necessitates engaging individuals who are geographically dispersed, as highlighted
by the authors (Humphrey-Murto et al., 2019; Taylor et al., 2020), to tap into their
expertise in assessing the importance of RDG elements, including governance roles and
their ideal stakeholders, as well as RDG tasks, areas, and decision domains. The modified
Delphi method presents logistical advantages ideally suited for this purpose. Specifically,
the modified Delphi method was selected for this study because it collects expert opinions

from geographically scattered individuals (EI Miedany et al., 2021).

The ability of the modified Delphi study to provide both a reliable and creative means
for exploring ideas further underpins the rationale (Lim et al., 2022). This method is
widely acknowledged as an efficient communication tool among experts, systematically
facilitating the exchange of information and nurturing the development of a collective

group consensus (Mustaffa & Ghani, 2021; Olsen et al., 2021).

Furthermore, the approach allows for a gradual accumulation of opinions while
avoiding bias towards adversarial procedures. It ensures that group members are
consistently kept informed about the status of the collective opinion. It empowers the
panelists to appraise and scrutinize RDG components considered important for the
implementation of RPOs in Malaysia. The panelists may then discern items that were
previously considered insignificant, allowing them to clarify, enhance, or revise their

viewpoints.
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However, it is crucial to recognize that this method has several limitations as well. It
is time-consuming as it involves multiple study rounds (Barrett & Heale, 2020) and the
preparation of questionnaires for each round. Furthermore, the choice of experts and the
quality of the questions asked could impact the overall quality of the results (Esfandiari

etal., 2023; Rowe & Wright, 2011).

3.5 Recruitment of the modified Delphi participants

The post-positivist paradigm significantly influences the expert panel selection process
in this study, recognizing the importance of recruiting participants with direct knowledge
and varied experiences (Barrett & Heale, 2020; Rowe & Wright, 2011). The panelists
were selected based on their expertise and experience in dealing with research or
publication data and their willingness to share that knowledge (Goodman, 1987; Ziglio,
1996), emphasizing purposive sampling over random selection. The study’s population
were data practitioners with diverse expertise individuals from various departments to get
the best experience and knowledge of the organization’s subject to ensure comprehensive

coverage of RDG.

Purposive sampling, also referred to as judgment sampling, is a non-probability
technique in which researchers intentionally select the panelists based on specific
qualities or characteristics they possess (Etikan et al., 2016). According to Neuman
(2011), this method is applied to choose unique cases that provide particularly informative
insights. Etikan et al. (2016) further support Neuman’s explanation, stating that purposive
sampling involves the identification and selection of individuals or groups well-versed
and knowledgeable about a phenomenon of interest. The deliberate use of purposive
sampling in this study ensured that the panelists were selected from diverse institutions,
departments, and research organizations, each possessing distinctive skills in handling

research data. This approach offers the advantage of encountering subjects likely to have

90



expertise in the matter under investigation, aligning with Creswell and Creswell’s (2018)
assertion that purposive sampling is suitable when researchers believe they can obtain a

representative sample through sound judgment.

Given the limited number of experts and challenges in recruiting panelists, snowball
sampling was also utilized. This method involved selecting participants based on
recommendations from current panel members, similar to approaches used by other
Delphi study authors (De Lima & Seuring, 2023; Lim et al., 2020; Naranjo et al., 2023;
Seuring et al., 2022). Snowball sampling is defined by Berg & Lune (2017) as a sampling
approach where researchers reach out to a group of people and gathers other contacts
through this group of people. This process was continued until the necessary sample size
for the initial round was achieved. For the recruitment strategies, a contact book in an
Excel spreadsheet file containing a list of data practitioners believed to meet the following

general sampling criteria was prepared:

a) Participants acknowledge having practical expertise and knowledge
encompassing diverse research data handling and support facets, including
data generation, management, and consumption, AND/OR

b) Participants have previous experience or ongoing engagement in the
formulation of (research) data policies for their affiliated institution(s), AND

c¢) Participants must be affiliated with any RPO in Malaysia. For those from
government agencies, they should be associated with the MOSP, AND

d) Participants demonstrate a willingness to engage and share their valuable

experiences actively.
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Efforts to identify potential participants were initiated through online searches
commencing from December 3, 2022. As a start, the MOSP played a crucial role in
pinpointing data practitioners associated with the organization. This collective consisted

of (MOSP, 2020):

a) Members of the Malaysia Open Science Alliance (MOSA) (16 members),

b) Members of the Working Group on Guidelines (10 members),

c) Members of the Working Group on Capacity Building and Awareness
(7 members),

d) Members of the Working Group on Infrastructure (9 members),

e) Certified Data Stewards (12 members), and

f) Participants of the TOT on Data Stewardship for Open Science coming from

diverse geographical areas and background (261 members) (MOSP, 2024).

Individuals not initially part of the TOT program could be identified through the MOSP
website. However, contact with these TOT participants was established through a
snowballing approach initiated by MOSP, as MOSP has the list of names and access to

the contact information of these individuals.

Moreover, invitations were extended to individuals who had interacted with research
or publication data from universities and research institutions. Another approach involved
exploring  digital  platforms and  repositories, such as  Dimensions

(https://www.dimensions.ai/), UM Dataverse (https://researchdata.um.edu.my/), and

MOSP (https://mosp.gov.myy/) itself, to identify researchers who had become acquainted

with the principles of open data sharing. After being identified, a thorough online search
was conducted for their email addresses. The potential participants were contacted via

email and invited to participate in the study.
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The recruitment of data practitioners occurred in a two-phase process:

a)

b)

The initial phase spanned from January 3, 2023 to March 31, 2023. Seventeen
(17) individuals were willing to contribute to the study, including five from
snowballing approach. The sample of email invitations for both phases are
provided in Appendix A. They were then assigned to a specific set of
instruments based on their responses regarding their level of involvement in
governing and/or managing research/publication data, as indicated in
question no. 4 of the demographic information form (referenced in Appendix
B).

The second phase of recruitment occurred between April 4, 2023 and May
31, 2023. Potential participants were identified based on their current
involvement, role, and position to determine their classification within the
four main categories, as indicated in Table 3.3. The first three categories

correspond to the levels of governance delineated by Korhonen et al. (2013).

Table 3.3: Categories of Potential Participants

No. Group Study | Description
Invitee
1. Set A (Strategic) 67 MOSA members, universities’ deputy vice-

chancellors, directors, deputy directors of
research management offices, and chief

librarians.
2. Set B (Tactical) 27 Certified Data Stewards under MOSP.
3. Set C (Operational) 51 Data practitioners who received TOT on Data

Stewardship training, research officers, IT
officers responsible for institutional
repositories, liaison librarians and librarians
who handle or deal with research or publication
data.

4. Set D (Researcher) 147 Researchers who have shared their datasets in
various available repositories, including
Dimensions, UM Dataverse, and MOSP.
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3.6 Research instrument for the modified Delphi study*

During the first round of the modified Delphi study, the option of conducting
structured interviews to extract insights from participants on RDG implementation was
initially considered. However, it was decided that using thoughtfully crafted survey
instruments with structured closed-ended questions would be more efficient and effective
for initially gathering input from the panelists, as they allow for consistent data collection
and easier analysis across a larger group (refer to Appendix C for a screenshot of the
instrument on Cognito Forms). The panelists were provided with a set of questions in the
same manner, this method served to reduce the possibility of bias or perspectives
influencing the outcomes. Moreover, the instruments incorporated statements that had
been derived from desk research involving policy documents from prominent RPOs
worldwide. In the context of this study, all Delphi rounds mostly gathering quantitative
data sought to reach a consensus not necessarily mean that it was a viable solution,
nonetheless it showed the mutual agreement among the panelists on the RDG

framework’s acceptance and validation (Mustaffa et al., 2021).

All instruments were written in English and designed to be clear, concise, and focused
on the research questions under investigation. A structured, closed-ended survey
instrument was essential to ensuring that the obtained results were consistent and in line
with the research objectives. Previous research has suggested that the number of anchors
to be use in a survey should be primarily determined by the survey designer’s judgement,
while ensuring that respondents can adequately express their opinions (Chyung et al.,

2017; Khodyakov et al., 2023). For this study, 5-point scale anchors were selected and

L All survey instruments employed in the modified Delphi study are available at: Hazmi, Norzelatun Rodhiah (2024). Research data
governance framework for research performing organizations in Malaysia: Modified Delphi survey instruments. Figshare. Dataset.

https://doi.org/10.6084/m9.figshare.24988116.v4.
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employed as ordinal scales (Creswell & Guetterman, 2019) for participants to rank the

level of implementation and importance of governance activities.

Survey instruments used for Round | were structured and customized based on the
unique characteristics of each group, i.e. Set A, Set B, Set C, and Set D. The aim was to
guarantee that individuals within each group could provide accurate responses that
matched their expertise and knowledge. This was because, in the initial round, questions
were tailored to gather information pertinent to the panelists’ experience based on various
levels of involvement in dealing with research data related activities. Additionally, the
survey was organized into sets to restrict the number of questions, preventing an undue

time commitment.

Delphi participants are usually experts with busy schedules and are unlikely to allocate
an extensive amount of time for the survey. At the early stage of the initial round, three
panelists answered for two sets of surveys. However, their feedback indicated that the
survey took a longer time to complete, and furthermore, they were unable to pause due to
the absence of a save button in the online form used. Acknowledging this time constraint
among the panelists, each panelist was limited to providing responses for only one best
set, even if they could answer more than one set. These sets of questions reflect a standard
survey volume, i.e. the extent or amount of content contained within a survey instrument,
indicating the overall size or number of questions participants are expected to answer.
The survey instruments were designed with content that can be reasonably completed
within an hour, ensuring comprehensive and insightful responses from the panelists.
Completing the instrument for each round was estimated to require approximately 30 to

45 minutes.
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The administration of the survey instruments in this study was carried out
electronically, utilizing the secure online form builder Cognito Forms

(https://www.cognitoforms.com). The panelists received a secure link via email, allowing

them to conveniently complete the survey instrument online. Each round’s questionnaire
was accessible to respondents for approximately two weeks. The confidentiality of
panelists’ responses was maintained by summarizing their responses and not disclosing
their identities to the other panel members. After all, Delphi research is distinguished by
its emphasis on panel members’ anonymity (De Lima & Seuring, 2023; Tangalakis et al.,

2023).

3.7 Data collection for the modified Delphi study

Initially, the aim was to include over 30 participants into the survey to distinguish
among the four sub-groups of data practitioners, ensuring a minimum of seven (7)
participants per sub-group. Remarkably, the study exceeded expectations by recruiting a
total of 47 data practitioners, including three (3) who completed two sets of
questionnaires. Given the absence of a consensus on the requisite sample size for an
adequate Delphi technique panel, as noted by Lim et al. (2020), the current study decided
to include all 47 individuals. This marked the formal completion of the modified Delphi
study: Round I. Therefore, the process of selecting the panelists aligns with the post-
positivist paradigm, which underscores the importance of empirical evidence and the
rigorous testing of hypotheses and theories based on the expertise and experiences of

professionals in the field.

The panelists’ voluntary completion of the survey served as an implicit agreement to
participate in the study, as conducted by Petersen et al. (2019). Several efforts were made
to retain these panelists so that they could participate in the subsequent rounds, as

suggested by Hall et al. (2018). These efforts involved providing aggregated, anonymous
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feedback from prior rounds to allow participants to reflect on others’ responses (sample
is attached as Appendix D), issuing reminders emphasizing the value of their involvement
(refer to Appendix E), ensuring rounds concise and minimal intervals between rounds to
sustain engagement, and personally acknowledging those who completed all rounds

through tokens of appreciation (see Appendix F).

The four-round modified Delphi study spanned approximately ten months,
commencing with Internet searches for potential participants on December 3, 2022. The
study included the creation and administration of the Delphi instrument, as well as the
subsequent processes of data collection and analysis, concluding with the final data
collection on September 30, 2023. Analysis and reporting on prior modified Delphi
rounds were prepared and presented to the panelists before each of the subsequent rounds
(attached as Appendix G). The panelists were given an average of two weeks’ time to
respond to each of the four modified Delphi rounds with reminder emails sent to the
panelists who did not respond. The panelists were asked to respond to all instrument items
in each round. Participation in the survey was voluntary, and no effort was made to
provide information to survey participants prior to the instructions in the email and the
instrument. Other than that, the instrument was supplemented with a glossary of terms in
the introductory Round I and Round Il1. This was done to ensure consistency among the
panelists in using the same definitions for crucial terms. Interpretations of loosely defined
terms will be shaped by perceptions of the participants, who have different educational,

professional and cultural experiences (Van Mil & Henman, 2016).
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Cognito Forms and Microsoft Excel software were opted to design, collect, and
analyze the survey data. Additionally, Yet Another Mail Merge (YAMM)

(https://lyamm.com) was employed to send personalized emails to panelists. When

compared to the blind carbon copy (BCC) feature available in Gmail, YAMM proved
invaluable by sending default emails that include customization of recipient names,
personalized links to different sets of survey instruments, and settings for various due
dates for survey completion (refer to Appendix H). In addition, YAMM facilitated real-
time tracking of engagement metrics directly from Google sheets, allowing for
monitoring of email activity, including reading emails and clicking links. The use of
YAMM significantly eased and expedited the email communication process by sending
an email to many participants, a task that would have otherwise been challenging and

time-consuming.

To ensure a cohesive and continuous engagement throughout the study, participation
in the initial round was a prerequisite for the panelists to progress to Rounds Il and Il1.
Similarly, participation in Round Il was a prerequisite for the panelists to advance to
Round IV. Delphi Round I was carried out to tackle RQ1. In contrast, three Delphi
rounds—Rounds 1, Il, and Ill—were utilized to address RQ2. RQ3 was answered in
Rounds I-11, while RQ4 was addressed in Rounds HlI-1V. As a result, insights from all
four rounds (Rounds I-1V) hold significant importance in guiding the development of an
RDG framework tailored to meet the specific requirements of RPOs in Malaysia. This
offers recommendations for improved RDG implementation and adherence to best
practices. Detailed discussions on each modified Delphi round are presented in the

subsequent sections. Figure 3.3 depicts the entire modified Delphi process.
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Figure 3.3: A comprehensive overview of the modified Delphi process — tackling
research questions and guiding RDG framework development

3.7.1  Modified Delphi: Round I

The study utilized four survey instruments by aligning them with the panelists’
assigned group. The survey instrument was emailed to 292 data practitioners (please see
Appendix | for a sample email). In Round I, the instrument comprised two primary

constructs: Part A and Part B.

a) Part A encompassed questions concerning the identification of key players
for RDG roles, offering multiple-choice questions to allow the panelists to
select one or more applicable answers. In total, Part A included eight (8
items). All items were automatically presented again in Round Il to gather a

majority consensus from the group responses. This aspect addressed RQ3.
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b) Part B consisted of more specific statements designed to investigate the actual
implementation and perceived importance of RDG task areas linked to each
governance role. This aspect was pertinent to addressing RQ1 and RQ2,
respectively. In Part B, 5-point scale questions were employed for the
panelists to choose the most suitable response. The response options for the
actual implementation level ranged from 1 = Not Implemented to 5 = Very
Highly Implemented. This scale was also employed by Eisma (2015) for
students to assess the degree of implementation of Student Services Programs
within both the College and the University in the College of Arts and
Sciences. Simultaneously, the response options for the perceived importance
level ranged from 1 = Not Important to 5 = Very Highly Important. Notably,
there was no neutral midpoint to force the panelists to take a stance of either
between not implemented/not important to very highly implemented/very
highly important. The panelists were required to indicate the extent to which
each task was implemented within their organization. Furthermore, they were
instructed to express the degree of importance of each task to the
implementation of RDG in Malaysia RPOs. Each item was provided with
free-text comments that they could explain their response or express
disagreement with the statement’s relevance. In total, Part B was divided into
eleven subsections corresponding to various governance roles, such as the
Organization (18 items), Executive Sponsor (2 items), Data Governance
Leader (7 items), Research Data Governance Committee (7 items), Office of
Research Data Governance (4 items), Research Data Governor (13 items),
Research Data Steward (17 items), Administrative Offices (17 items),
Research Data Consumer (3 items), Researchers (24 items), and External

Bodies (7 items), resulting in a comprehensive total of 127 item statements.

100



While different sets (A, B, C, and D) included various governance roles for Part B, the

questions for Part A on identifying RDG key players and Part B concerning the tasks

associated to the organization were presented in all sets. This brought the total to 46 items

for Set A, 56 items for Set B, 53 items for Set C, and 57 items for Set D. The rationale

for categorizing the panelists into distinct groups, each responding to a customized set of

instruments according to their level of governance and profession, was to improve the

accuracy and reliability of the responses. This categorization also aimed to minimize the

number of questions in each set, ensuring that the estimated time required to answer all

questions was 45 minutes.

3.7.2  Modified Delphi: Round 11

In Round 11, questions were categorized into two parts:

a)

b)

Part A, consisting of all eight items from the first round. The questions were
presented again, and the findings from the previous round were shared with
all the panelists from all sets. This was done to identify key players occupying
various governance roles. The stakeholder who received the majority of votes
after this round was considered the most suitable key player for the assigned
role, thereby addressing RQ3.

Part B was to build expert consensus on the perceived importance of
governance tasks for RPOs in Malaysia, which did not meet the consensus
criteria in the first round. Part B was particularly conducted to further answer
RQ2 and RQ3 as these research questions required achieving a certain a priori
consensus threshold. Each panelist in Round Il received an email invitation
with a unique link (see Appendix J), consisting a personalized questionnaire
that included their individual rating as well as the overall group median rating

for each item; this feature allowed the panelist to see the group collective
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opinion (Hasson et al., 2000). A section of free-text responses was included
to represent the diversity of opinions. In Part B, using the 5-point scale
questions, the same statements as in the previous round (items that did not
reach the identified a priori consensus threshold) were presented. The
panelists were instructed to specify the level of perceived importance of each
listed statement. Therefore, Round Il served as a qualifying round,
determining whether items that had not reached a consensus level in Round I
would reach a consensus this time or remain below the a priori consensus
threshold. Items falling into the former category were considered significant
tasks and would be included in the RDG framework. However, for RDG tasks

that fell into the latter category were deleted and eliminated.

The number of items and statements depended on their designated set. The questions
on Data Governance Leader (6 items), Research Data Governance Committee (7 items),
Office of Research Data Governance (4 items), Research Data Governor (5 items),
Research Data Steward (4 items), Administrative Offices (7 items), Research Data
Consumer (1 items), Researchers (3 items), and External Bodies (4 items). This brought
the total to 25 items for Set A, 17 items for Set B, 20 items for Set C, and 15 items for
Set D, resulting in a comprehensive total of 41 item statements. Table 3.4 provides a

breakdown of the questions across each set in Rounds I and 1.

3.7.3 Modified Delphi: Round 11

Rounds 111 and IV were conducted to address RQ2, and RQ4. Every panelist received
an email invitation to participate and was granted access to the same instrument for
everyone, specifically crafted for this round (refer to Appendix K). The approach shifted
away from grouping the panelists into specific sets. The reasoning behind this adjustment

was the belief that having all participants respond to the same survey instrument would
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be more beneficial. The goal was to gather input from every panelist, anticipating a
broader and more diverse perspective. This round aimed to establish a consensus
regarding another RDG perspectives, i.e. governance areas and decision domains (RQ2),
and structural positions (RQ4). This information was essential as the foundational basis
for crafting an RDG framework tailored to RPOs in Malaysia. This framework is intended

to facilitate the effective initiation and execution of RDM practices within RPOs.

Table 3.4: Breakdown of questions for each set in Rounds I and 11

Round | Round I1
Construct Set | Set | Set | Set | Set | Set | Set | Set
A B C D A B C D
G G a0 a0 . I 0 I I O I I )
Part A: Key Players for RDG Roles 8 8 8 8 8 8 8 8
Part B: The Organization 18 | 18 | 18 | 18 - - - -
Part B: Executive Sponsor 2 - - - - - - -
Part B: Data Governance Leader 7 - - - 6 - - -
Part B: Research Data Governance 7 - - - 7 - - -
Committee
Part B: Office of Research Data Governance 4 - - - 4 - - -
Part B: Research Data Governor - 13 - - - 5 - -
Part B: Research Data Steward - 17 - - - 4 - -
Part B: Administrative Offices - - 17 - - - 7 -
Part B: Research Data Consumer - - 3 - - - 1 -
Part B: Researcher - - - 24 - - - 3
Part B: External Bodies - - 7 7 - - 4 4
Total 46 | 56 | 53 | 57 | 25 | 17 | 20 | 15

In Round 111, Part A featured 31 items that addressed twelve distinct governance roles,
including new roles considered essential for the RDG framework. These roles were the
Research Data Owner, proposed by Abraham et al. (2019), and the Research Data
Custodian, recommended by Norbib & Abu Bakar (2021). Recognizing the significance
of standardized definitions for governance roles, the panelists were required to determine
whether the provided description for each RDG role was acceptable or required revision.
Another Delphi study that incorporated definitions into their investigation was conducted

by Aronson et al., (2012), aiming to establish a consensus definition of professional
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engagement. Subsequently, the panelists were instructed to select the most appropriate
option from the provided choices to denote the level of governance associated with each
role and the best suited nomenclature for those roles. The primary goal was to ascertain
the most appropriate descriptions and nomenclatures for these roles, as well as to gain a

deeper understanding of their structural placement within RPOs.

Meanwhile, Part B consisted of 38 items encompass nineteen (19) unique RDG areas
and 16 items distributed across eight (8) unique RDG decision domains. The objective of
Part B was to determine the most suitable descriptions and evaluate the level of
importance of each item within the context of these RDG aspects. Response options for
the level of perceived importance of each item ranged from 1 = Not At All Important to
5 = Extremely Important. The panelists were required to specify the degree of importance
for each area and decision domain in RDG implementation. Furthermore, each item was
accompanied by a section for participants to provide free-text comments. This feature
allowed them to expand on their responses, offer explanations, or express any

disagreements related to the statement’s relevance.

3.7.4  Modified Delphi: Round IV

Initially, the plan was to carry out a three-round Delphi study. Nevertheless, it became
evident that this approach did not provide ample opportunities for the panelists to achieve
a consensus, especially given the introduction of new information in Round Ill. The
inclusion of a fourth round of responses, in which the panelists could compare their
ratings to the aggregated responses from their fellow panel members, might have allowed
each panelist to contemplate and potentially revise their responses in the previous round

(Keeney et al., 2006).
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Email invitations for participation in this final round were exclusively sent to panelists
who had taken part in Round Il (refer to Appendix L). Each panelist received a
personalized link, incorporating both their individual original responses alongside the
group responses. They also had the opportunity to offer additional comments on the
statements if they want to. Round 1V covered statements regarding descriptions of some
RDG elements related to the roles, areas and decision domains, as well as structural
position (RQ4), and nomenclature for each governance role for which a majority
acceptance had not been reached in the previous round. This final round provided the

panelists with an opportunity to refine their responses.

The instrument was divided into two parts. Part A featured 5 items, in which the
panelists had the option to either retain the original description of governance roles, areas,
and decision domains or use a revised description of each item based on suggestions
provided by other members in Round I1l. On the other hand, Part B comprised 20 items
related to the reassessment of the RDG structural position of specific governance roles
within RPO and the reconsideration of the best nomenclature for each role. For a detailed

breakdown of questions in Rounds Il and IV, please refer to Table 3.5.

Table 3.5: Breakdown of questions for Rounds 111 and 1V

Construct Round 111 (#)
Part A: RDG Structural Dimension 31
Part B: RDG Functional Dimension 54
Total 85

Construct Round IV (#)
Part A: Description of RDG Key Elements 5
Part B: RDG Structural Dimension 20
Total 25

The final round was aimed at achieving a majority consensus on each item listed and
served as a qualifying round. The process, akin to Round Il, was repeated in Round 1V,
affording the panelists one more opportunity to re-evaluate their responses from Round

111 and decide whether to retain or revise their answers.
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3.8 Data Analysis of the modified Delphi study

This modified Delphi study primarily utilized descriptive and inferential statistics in
its analysis. The analysis includes percentages, interquartile range, mean and median
scores, as well as mean differences, t-values, and significance levels (Sig.) obtained from
paired-sample t-tests. Microsoft Excel and RStudio (R Foundation, 2023) were employed
for dataset examination. Excel spreadsheet software has an advantage over other
statistical software due to its wide availability and relatively user-friendly interface
(Gasigwa et al., 2022). Screenshots of Excel sheets utilized for data analysis are included
in Appendix M. On the other hand, RStudio offers flexibility and is capable of generating
high-quality analyses (Rajoo et al., 2020), which utilized for obtaining inferential
statistics during data analysis (please consult Appendix N for a sample view of the source

and console pages in RStudio).

In this modified Delphi study, the identification of consensus occurs in three situations:

a) Multiple-choice questions were used to achieve a majority consensus from
group responses, aiding in the identification of stakeholders for specific roles
and their structural positions, along with the formulation of appropriate
nomenclatures. The process also involved delineating descriptions of role,
governance areas, and decision domains.

b) A 5-point scale was employed to assess the level of implementation of each
RDG task by Malaysia RPOs. The interpretation of the scale’s results was
derived from mean scores, following the methodology established by Alfaras

(2023), as outlined in Table 3.6.
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Table 3.6: Interpretation of Scale Results based on Mean Scores

Mean score Interpretation
1.0-1.49 Not implemented
1.50-2.49 Slightly implemented
2.50-3.49 Moderately implemented
3.50-4.49 Highly Implemented
4.50-5.0 Very highly implemented

c) A 5-point scale was used to assess the level of perceived importance of the
RDG activities; tasks, areas, and decision domains, for Malaysia RPOs. A
priori consensus thresholds were determined by an interquartile deviation
(IQD) of £0.5, a consensus level (CL) of > 85%, and a median of > 4. Items
that did not meet these criteria for group consensus were excluded. This
stringent consensus requirement was intended to develop an evidence based
RDG framework that would achieve widespread acceptance among data

practitioners and RPOs in Malaysia.

Besides that, to examine the comparison between the actual implementation of RDG tasks
and the perceived importance of each item, a gap analysis was conducted, with a paired-

sample t-test p-value < 0.05 indicating significance.

3.9 Reliability, Validity, and Trustworthiness

Several strategies were employed to ensure the content validity of the study, the
instruments and the findings. Initially, the research area or topic was comprehensively
defined. The introduction and literature review provided a foundation by evaluating
pertinent studies within the topic area. This process facilitated a thorough understanding
of the study area, aiding in identifying gaps and concepts crucial for data collection

aligned with the research questions.
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Subsequently, the instruments of the Delphi study were crafted based on secondary
data from the desk research of policy documents produced by RPOs worldwide. Previous
authors have highlighted that desk research is often used to gather background
information or to validate primary research findings (Ashiabi & Avea, 2019; Dijkxhoorn

et al., 2019; Drossaert et al., 2018; Dwiatmoko et al., 2018; Zhang, 2021).

Additionally, to ensure the data’s reliability, emails were sent to the executives, policy
stewards, or individuals leading the RDM initiative at the respective institutions,
requesting permission to use the document on their website and confirming that it was the
latest version. The aim was to collect relevant policy documents from diverse RPOs to
gain a comprehensive understanding of the contexts that informed the study, as suggested

by White & Marsh (2006), that the sampling should be theoretical and purposive.

Furthermore, a rigorous analysis of the documents was conducted by coding the texts.
After the coding process was completed, a collaborative review process was initiated,
involving joint reviews of the codes with subject experts. Interpretations were discussed

to ensure the accuracy and consistency of the findings.

Meanwhile, pilot testing was conducted in Round I for the Delphi survey instruments
to enhance the reliability and validity of data collection procedures and results (refer to
Appendix O). Pilot testing has been recognized as a pivotal research approach. Lancaster
et al. (2004) defined pilot testing as a small-scale preliminary study conducted to evaluate
an instrument and enhance its efficiency before the full-scale investigation. The
instruments’ design for this study underwent a testing phase involving a small group of
eight (8) data practitioners selected from a pool of 47 panelists across all levels of
governance. This pilot testing was conducted to identify issues related to question
meanings, wordings, structures, and sequences. Several adjustments and refinements

were made to the instruments in response to feedback from the panelists.
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Additionally, this testing phase helped evaluate the comprehensibility of response
categories and determine the average time required for completion (Check & Schutt,
2012). The insights gained from this testing phase were instrumental in refining the
instruments. The refined instruments were aimed to enhance participants’ engagement
while ensuring the validity and accuracy of their responses (Check and Schutt, 2012).
This test included the verification of the content validity through feedback from the eight
participants representing both universities and research institutes. Based on the pilot test
results and feedback from the expert panels, the questionnaires were modified, and then

the online survey was conducted using the finalized questionnaires.

Furthermore, the panelists had the opportunity to share their perspectives on each
statement presented in Round I, with new additions being reassessed in subsequent
rounds. Similarly, in Round Ill, they could add more options for each statement, which
were then re-rated by all members in Round IV. Their responses were recorded and

analyzed to enhance the reliability and validity of the research findings.

Before proceeding with the pilot testing, the questionnaires underwent a thorough
proofreading process to identify any grammatical errors or double-barreled statements
(see Appendix P). It is worth noting that the Delphi instruments for each round were also
evaluated and assessed by the supervisors to ensure they effectively measured the

intended constructs before disseminating them to the panelists.

The study adopted a triangulation approach, combining data from various sources and
methods to strengthen the credibility of its findings. It started with a thorough desktop
research phase, where existing literature and data were reviewed to establish a solid
foundation on the study’s main topics. Following this initial phase, multiple rounds of
Delphi surveys were conducted. These iterative rounds engaged a panel of experts who

provided structured responses and feedback through questionnaires. By triangulating
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insights gathered from these different phases, the study aimed to comprehensively address
its research questions. This approach ensured a thorough exploration of the topic from

diverse perspectives and methodological approaches.

3.10 Ethical consideration

Ethical considerations, especially with human subjects were essential (Creswell,
2012), ensuring integrity in the study and selecting the most appropriate approach (Busher
& James, 2007). The study was conducted in accordance with the three fundamental
ethical principles outlined in the Belmont Report (OHRP, 1979): (a) respect for persons,

(b) ensuring personal safety, and (c) conducting the Delphi rounds fairly.

The researcher assumed responsibility, demonstrated integrity, and recognized the
importance of protecting the confidentiality rights of all panelists (Creswell & Creswell,
2018). Participant anonymity was preserved, and their responses were treated as
confidential information (Merriam & Tisdell, 2015). It is important to note that this study
did not include any *“off the record” comments. A neutral position was maintained
throughout the study, refraining from sharing any personal experiences, comments, or

judgments to ensure content validity (Goodman, 1987).

The design of the Delphi study aim to minimize potential biases or conflicts of interest
among the panelists (Keeney et al., 2006). Therefore, panelists were selected in a fair and
equitable manner, without any discrimination based on gender, race, ethnicity, religion,
or any other personal characteristic (Hasson et al., 2000). They were informed of the
study’s objectives, procedure, confidentiality, and needed time to complete the surveys.
In addition, they were also provided with a consent form, a demographic information
form and a document outlining the experts’ criteria (McMillan, 2012), as evidenced in
Appendix Q. It was important for the panelists to understand the study and remain

engaged throughout the study to increase its validity (Creswell & Creswell, 2018; Hall et
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al., 2018). A summary of the study findings shared with the participants, offering them
insights into how their contributions contributed to the overall results. This debriefing
helped close the loop on the research process. Additionally, the participants received
summaries of aggregated responses after each round, allowing them to reflect on the

collective opinions while maintaining the anonymity of individual response.

Steps were taken to ensure research integrity and the protection of participants in the
current study. A thorough application describing the current study was submitted to the
Universiti Malaya Research Ethics Committee (UMREC), completing all required
research submission procedures by December 21, 2022. Upon review, UMREC
determined that the study protocols posed no apparent risk to participants. All participants
were provided with information about the study’s nature, and invitations were extended
to modified Delphi participants via email. The initiation of recruiting data practitioners to
participate as panelists in this modified Delphi study commenced after obtaining approval
UMREC, with the assigned reference number: UM.TNC2/UMREC_2372. The UMREC

approval letter pertaining to the current study is represented in Appendix R.

3.11  Summary of Chapter Three

This chapter elaborated on the research paradigm and research design, leading to the
strategic selection of research methods. It outlined two key phases: desk research and the
modified Delphi study, shedding light on the rationale behind choosing the modified
Delphi approach. The chapter covered aspects such as the recruitment of participants,
outlining the research instrument employed, the process of data collection, and the
subsequent analysis for the modified Delphi study. Additionally, it discussed the
measures taken to ensure the reliability and validity of the study. Ethical considerations
throughout the research process were also highlighted, emphasizing the ethical

framework guiding the research activities. Meanwhile, the following Chapter Four delves
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into the methodology and findings of the first phase, laying the groundwork for
understanding the RDG activities and the development of the Delphi instruments. It offers
a detailed explanation of data collection, analysis, and results from the desk research,
helping the reader comprehend the content and recognize the strong link between these

two phases in addressing the study’s research questions.
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CHAPTER 4: DESK RESEARCH ANALYSIS EXPLORING RESEARCH DATA
GOVERNANCE ACTIVITIES?

“Indeed, Allah commands you to render
trusts to whom they are due...”
(Surah An-Nisa, 4:58)

4.1 Introduction

In this chapter, the discussion synthesizes the secondary research conducted, relying
on a key data source: desk research utilizing a content analysis of RDG/RDM policy
documents, which generated qualitative data. The desk research commenced in July 2022
and ended in September 2022. The findings from the desk research were employed to
form an initial understanding of RDG practices implemented among leading RPOs
worldwide and to gather background information on the topics under consideration. This
groundwork enabled the creation of the modified Delphi instruments designed to enhance

the understanding of RDG implementation within Malaysia RPOs.

4.2  Selection of policy documents

Purposive sampling was used to choose the sample for the desk research, focusing on
existing RDG/RDM policies. Each policy document was sourced from RPO listed in the
Scimago Institutions Rankings filtered by Research Rank (Scopus, 2022). Initially, the
Leiden Ranking, developed by the Centre for Science and Technology Studies (CWTS)
at Leiden University in the Netherlands, was also considered for use in this study.
However, it primarily offers comprehensive information on universities’ scientific
performance based on bibliographic data from publications indexed in the Web of Science
(CWTS, 2022), with no inclusion of research institutions (Lancho-Barrantes & Cantu-

Ortiz, 2021). Therefore, the Scimago Institutions Rankings was chosen for this study

2 Several sections of this chapter have been previously published as a preprint: Hazmi, N.R., Abrizah, A. and Yanti Idaya, A.M.K.
(2023). Analyzing policy documents: A desk study exploring research data governance practices among leading research performing
organizations. Advance. Preprint. Available at: https://doi.org/10.31124/advance.24516061.
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above other well-known rankings because it measured research activity at universities
and research institutes worldwide. Since there were 8084 institutions listed, the list was
filtered to only the top 350 ranked institutions. The selected policy documents must be
easily accessible, downloadable, and written in English. Although the sample was not
restricted to any specific publication date, all selected institutions must have a publicly
available document version. Meanwhile, Atlas.ti was used as an annotation, searching aid
and analysis tool in the study. Table 4.1 outlines the inclusion and exclusion criteria for

sampling purposes.

Table 4.1: Inclusion and exclusion criteria of the sample

No Inclusion Exclusion
1 The document must be produced by an RPO. | The document is produced by a non-RPO.
2 The RPO must be one of the top 350 ranked | The RPO is not listed in the top 350

institutions in Scimago Institutions Rankings
by Research Rank.

ranked institutions in Scimago Institutions
Rankings by Research Rank.

3 The document is on RDG/RDM policy. The document is not related to RDG/RDM
policy.
4 The document must be easily accessible The document is not easily accessible
online and downloadable. online or downloadable.
5 The sample is restricted to documents in The document is not in English.
English.
6 The sample is not restricted to documents on | Not applicable.

any specific publication date.

The online tracking of the policy documents was made in May 2022. The terms used
for searching the web were ‘research data governance’ OR ‘data governance’ OR
‘research data management policy’ OR ‘data policy’. After considering all the inclusion
criteria, 36 out of 56 identified documents (64%) were suitable for use, including 34 RDM
policies and 2 RDG frameworks from 34 universities and 2 research institutes. The list of
the policy documents is attached as Appendix S and a diagram on the document sampling
process is depicted in Figure 4.1. The purpose of the desk research was to gather more
background information about data governance elements by identifying key governance
roles and the numerous RDG activities they implement at various leading educational and

research institutions around the world, as determined by their administration boards. It
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was done to guide the development of instruments for the modified Delphi study in the
next phase. Overall, the purposive sampling method has allowed for the selection a
sample that met the criteria needed for the research, and the Scimago Institutions

Rankings provided a reliable source for identifying suitable RPOs.

Figure 4.1: The sampling process of documents for desk research

4.3 Data Collection Procedure and Data Analysis

Conducting desk research was part of the initiative to identify the primary RDG roles
and tasks, enabling an exploration of the varied governance activities implemented by
RPOs across the globe. To accomplish this, the desk research used a content analysis,
which involved selecting a concept for examination (White & Marsh, 2006). The analysis
focused on examining the existence of chosen terms within the documents, which may be
found as synonyms or expressed using different words (Carley, 1993; White & Marsh,
2006). The entire text was first read in-depth to identify related excerpts within the
documents and evaluate their characteristics (White & Marsh, 2006). To systematically
code the texts, the process involved identifying “structures and structured regularities in

the text” (Myers, 1997, p. 13) and then applying a code to extract meaning from the text.
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Following the methodology adopted by Alhassan et al. (2018), eight coding steps were
employed to conduct the content analysis of the policy documents. These procedures,
which involved data collection and coding, contributed to the clarity and openness of the

research processes. The eight steps are described in Figure 4.2.

Figure 4.2: Coding steps for content analysis of selected policy documents

Step 1 — Determining the level of analysis. This step involved determining the level
of analysis, which involved selecting the unit of language to be examined, such as a single
word, a set of words, phrases, or an entire document (Carley, 1993). This content analysis
examined 36 RDG/RDM policies from prominent RPOs that have integrated RDG into

their institutions, aiming to delve into the RDG tasks and the roles associated with them.
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The analysis primarily targeted statements or sentences concerning the essential tasks in

RDG. Additionally, the associated role for each task was also recorded.

Step 2 — Identifying concepts to code. To ensure a structured and rigorous approach,
directed content analysis techniques described by Hsieh and Shannon (2005) was
employed, in which an initial coding scheme was developed based on an existing
theoretical or conceptual model, as conducted in the previous research (Potter & Levine-
Donnerstein, 1999; Vreugdenhil et al., 2022). This deductive approach allowed for
identifying critical categories. The initial coding scheme for this content analysis was
structured according to the conceptual framework illustrated in Figure 3.2 from Chapter
Three. Throughout the analytical process, new codes for RDG areas, such as data citation
and data custodianship, were inductively developed while reviewing the texts. All 36
policy documents underwent multiple thorough readings to identify recommended RDG
key roles with their tasks comprehensively. A sentence must contain an imperative verb
that indicates a specific action, such as “define”, “set”, “approve”, or “provide” to qualify
for coding. These actions signify the conditions or tasks that must be implemented to

satisfy the requirements for RDG.

Step 3 — Coding for a concept’s existence or occurrence. To determine the most
appropriate coding strategy, researchers should consider whether to code concepts based
on mere existence or frequency after enough concepts have emerged (Alhassan et al.,
2018). In this content analysis, the existence of a task was prioritized over its occurrence.
This approach facilitated the identification of all potential RDG tasks performed by
various key roles within the selected RPOs, providing a deeper understanding of the

governance practices.
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Step 4 — Differentiating between concepts. During this step, researchers should decide
whether to code the concepts verbatim or in a modified or compressed version (Alhassan
et al., 2018). In this content analysis, task statements containing imperative verbs, as
outlined in Step 2, were singled out. These statements underwent both explicit and
intrinsic comparison to cluster them according to their semantic similarities. Similar-
meaning statements or excerpts were assembled to form a distinct task statement, while
those conveying different meanings were categorized separately. This process aimed to

prevent any duplication of tasks across roles.

Step 5 — Creating rules for coding texts. The following rules were established during

the coding procedure to maintain coding consistency (Alhassan et al., 2018):

a) Policy documents were initially read to identify RDG key roles with their
associated tasks with imperative verbs indicating an action to be taken; and
b) Emerged task statements were compared to identify similarities and

differences and grouped under relevant tasks.

Step 6 — Removing “irrelevant” information. In this content analysis, any information
not directly contributing to the study’s objectives, or duplicate task statements with
similar meaning, were excluded following Carley’s (1993) recommendation to streamline

the analysis by discarding irrelevant data.

Step 7 — Coding the text. After establishing the appropriate approach for handling
irrelevant information, researchers must follow the translation rules outlined in Step 5 to
initiate the coding process (Alhassan et al., 2018). In this content analysis, systematic
coding procedures were utilized using Atlas.ti 9.1.3, a qualitative analysis software
system. The encoded data were subsequently imported into a Microsoft Excel spreadsheet

for further analysis. Figure 4.3 provides a detailed illustration of the research model,
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outlining the RDG tasks, roles, and activity dimensions according to the framework of

the Data Governance Activities Model.

Figure 4.3: A research model of the RDG tasks, roles, and activity dimensions

These task statements linked with its associated roles were classified into broader
categories, referred to as RDG activities. For this classification, it was established that
each category would involve three essential components: (i) the action, (ii) the
governance area, and (iii) the decision domain, following the framework of the Data
Governance Activities Model. To determine whether the action was a ‘define’,
‘implement’, or ‘monitor’ task, it was essential to always consider the context-based
connection between the task and the role. Meanwhile the area of governance was
identified based on the task itself. Once this area was determined, the decision domain
could be easily linked, as the relationship between the area and decision domain was
predefined. It is important to highlight that the classification process was conducted in a
straightforward manner, relying on subjective judgment and interpretation. To ensure

accuracy and reliability, the data underwent evaluation and validation by two individuals:

a) a certified data steward specializing in RDM, ensuring a thorough
understanding of data governance principles and practices relevant to the

research context; and
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b) a researcher who actively advocates for open science initiatives, reflecting a
commitment to transparency, reproducibility, and collaboration, aligning

closely with the principles of good data governance.

Step 8 — Examining the outcomes. The findings from the desk research were crucial
and significant, as they provided guidance for the development of survey instruments
during the second phase of the study, particularly for Rounds I and Il of the modified

Delphi study.

4.4 Results
After completing the coding and analysis processes, this section outlines the findings

from the desk research.

4.4.1  Descriptive findings of policy documents

In analyzing the policy documents related to RDG, it is important to consider the
context and scope of the study. RDG/RDM policy documents were collected from 36
RPOs, including universities and research institutions worldwide, as depicted in Figure

4.4,

Emails were sent to these RPOs requesting consent for the use of the policy documents
(see Appendix T). However, many responded affirmatively, stating that permission had
been granted. Additionally, some mentioned that if not requested, permission could still
be obtained, as the policy documents fall under fair use. Notably, the United Kingdom
had the highest number of RDG-related policy documents, accounting for 47.2 percent
(n=17) of the total sample. The United States is the second highest contributor,
contributing 13.9 percent (n=5) of the sample. Then followed by Australia and
Netherlands, each accounting for 11.1 percent (n=4) of the sample. Other countries,

including Ireland (n=2), South Africa (n=2), Belgium (n=1), and Singapore (n=1),
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accounted for smaller proportions of the sample, with percentages ranging from 2.8

percent to 5.6 percent.

Figure 4.4: Distribution of RDG policy documents across different countries in the
sample?

These countries have recognized the significance of research, as evidenced by their
substantial investments in research and development (R&D) relative to their Gross
Domestic Product (GDP) expenditure (World Bank, 2022). Belgium allocated 3.16
percent of its GDP to R&D in 2019, while Australia invested 1.83 percent, the United
Kingdom invested 1.71 percent, the United States invested 3.12 percent, and the
Netherlands invested 2.18 percent. Furthermore, other countries such as Singapore,
Ireland, and South Africa also marked notable investments in R&D as percentages of their

GDPs.

Out of the 36 policy documents analyzed, 34 originated from universities, identified
by codes U1-U34. The remaining 2 documents were from research institutions and were

designated as R1 and R2. The RPOs that contributed to the policy documents in the study

8 The map and institutional logos were retrieved separately from Google between October 1-4, 2022.
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are listed in Table 4.2. The institutions are recognized for their substantial publication

presence in two prominent citation databases, namely Scopus and Web of Science (WoS).

Table 4.2: Research performing organizations contributing policy documents in this
study

Institution | Research Performing Institution | Research Performing
Code Organization Code Organization
U1 Macquarie University u19 University of Southampton
U2 University of Birmingham u20 University of Surrey
U3 Boston University u21 Delft University of Technology
U4 University of Cambridge u22 University of Twente
U5 University of Cape Town u23 University of Ulster
U6 University of Edinburgh u24 University of New South Wales
u7 University of Exeter u25 Vanderbilt University
us Ghent University u26 University of Wollongong
U9 Heriot-Watt University u27 University of Groningen
u1o0 Imperial College London u28 University College Cork
U1l Leiden University u29 University of Notre Dame
ui12 University of Liverpool uU30 Florida State University
u13 London School of Hygiene & U3l University of Oxford
Tropical Medicine
ul14 Northumbria University u32 University College Dublin
u1s The Open University uU33 University of Melbourne
u16 University of Plymouth u34 Nanyang Technological University
u17 University of Portsmouth R1 The Francis Crick Institute
uU18 University of Pretoria R2 The National Institute of Health

Figure 4.5 illustrates the cumulative count of publications indexed in Scopus and WoS
for the period spanning 2018 to 2022 across these institutions. The trend of publications
indicates a greater propensity of these institutions towards publishing in WoS as opposed
to Scopus. The University of Oxford has the highest number of publications, totaling
68,252 in Scopus and 86,492 in WoS, surpassing all other institutions. Remarkably, a
study (Lancho-Barrantes & Cantu-Ortiz, 2021) emphasizes that the University of Oxford
is recognized for its extensive collaborations in publication production, firming its
position among the most collaborative universities. On the other hand, the Open
University produced the least number of publications, which is 3,396 in Scopus and 5,768

in WoS.
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Figure 4.5: Cumulative count of publications indexed in Scopus and Web of Science
(2018-2022) by the represented institutions

These institutions are highly esteemed RPOs, as indicated by their Scimago rankings.
They exhibit a commitment not only to publications but also to the proper management
of research data. This commitment is evident through their well-defined policy documents
about RDM, underscoring the importance of RDG within these organizations.
Information on the RPOs’ Scimago Ranking and the implementation/revision year of

their policy documents is presented in Table 4.3.
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Table 4.3: Scimago ranking and implementation/revision years of RPOs’ policy
documents

Item Number | Percentage | Institution Code
(#/36) (100%0)
Scimago Ranking
1-50 5 14 U4, U10, U31, U33, R2
51-100 3 8 U6, Ul12, U34
101-150 8 22 U2, U3, U8, Ul1, U19, U21, U25, U27
151-200 1 2.8 u7
201-250 2 5.6 U13, R1
251-300 9 25 U1, U5, U18, U20, U22, U26, U29, U30, U32
301-350 6 17 U14, U15, U16, U17, U23, U28
351-400 1 2.8 U9
401-450 1 2.8 u24
Implementation / Revision Year
2023 1 3 R2
2022 5 14 U6, U10, U13, U24, U33
2021 5 14 U1, U4, U17, U20, U25
2020 4 11 U15, U16, U26, U32
2019 4 11 U12, U14, U19, U29
2018 6 17 U2, U3, U5, U21, U22, U27
<2017 8 22 U7, Us, U9, U11, U18, U28, U30, R1
No Data 3 8 uU23, U3l, U34

4.4.2 Research Data Governance Activities by Top Leading RPOs

The 36 policy documents were analyzed to extract excerpts or statements that
contained imperative verbs related to RDG tasks and their associated governance roles.
A complete overview of the desk research is illustrated in Figure 4.6. Following all the
coding steps discussed earlier (see Figure 4.2), the procedure identified 118 distinct tasks
from 640 excerpts of statements that contained imperative verbs related to RDG tasks and
their associated governance roles. Each task could be mapped to one of the three RDG
activity categories: action, area, or decision domain, based on the context of the identified
governance roles, thereby generating an activity. This process is illustrated in a
straightforward manner, as shown in the example screenshot of the Excel table in Figure

4.74. This classification resulted in a total of 226 RDG activities across 13 distinct roles.

4 The dataset containing findings from the desk research is available at: Hazmi, Norzelatun Rodhiah (2024). Findings of the desk
research analysis exploring research data governance activities. Figshare. Dataset. https://doi.org/10.6084/m9.figshare.26172280.v1.
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Table 4.4 lists the terms used in the coding procedure along with the number of results

obtained from analyzing the 36 policy documents.

Figure 4.6: A complete overview of the desk research

Figure 4.7: Sample of the data for desk research
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Table 4.4: Terms included in coding procedures

Term Count Coding example

Statement (excerpt) 640 e  Ensure an efficient transmission of general data management
information between the central level and the research
community (U8)

e Ensure that all relevant role-players in their departments are
aware of, and adhere to, the University’s Research Data
Management policy (U18)

e Ensure that staff and students are aware of their
responsibilities and obligations in effective management of
Research Data and identify or promote training where gaps
in these skills are identified (U19)

e Ensuring that there is appropriate communication and
organizational awareness of Research Data Management
issues (U26)

e Take appropriate steps to inform staff and PhD students about
the policy and expected procedures (U27)

Task 118 Ensures an efficient transmission of general research data
management information between the central level and the
research community.

Role 13 Governor (Faculty level)

Action 3 Monitor

Area of governance 19 Communication

Decision domain 8 Data principle

Activity 226 Monitor communication for data principle

Meanwhile, nineteen (19)

RDG areas were identified from the analysis and

subsequently linked to the eight (8) predefined RDG decision domains, which were

deductively identified through reviewing the existing literature, namely data principles,

data architecture, data lifecycle, data storage and infrastructure, metadata, data quality,

data security, and data access. Table 4.5 presents a detailed list of RDG roles, areas, and

decision domains from the findings, following Table 4.6 that illustrates the alignment

between RDG areas and decision domains.

Table 4.5: Detailed list of RDG roles, areas, and decision domains from desk

research
RDG Roles RDG Areas RDG Decision Domain
1. Research Data Governance 1. Communication 1. Data Access
Committee 2. Compliance Monitoring 2. Data Architecture
2. Funder 3. Data Citation 3. Data Lifecycle
3. Organization 4. Data Custodianship 4. Data Principle
4. Library 5. Data Integrity 5. Data Quality
5. Executive Sponsor 6. Data Licensing 6. Data Security
6. Research Data Governor 7. Data Ownership & IPR 7. Data Storage & Infrastructure
7. Research Data Steward 8. Data Policy 8. Metadata Management
8. Data Governance Leader 9. Data Privacy
9. Researcher 10. Data Repository
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Table 4.5, continued

RDG Roles

RDG Areas

RDG Decision Domain

10. Research Office

11. Office of Research Data
Governance

12. Research Data Consumer

13. Information Technology

11.
12.
13.
14.
15.
16.
17.
18.
19.

Data Retention & Disposal
Data Selection

Data Sharing

Data Stewardship

Data Strategy

Decision Making Coordination
Issue And Risk Management

Performance Measurement
Training

Table 4.6: The mapping of RDG areas with decision domains

No. RDG Area

RDG Decision Domain

Data Architecture

Data Lifecycle

Data Storage
& Infrastructure
Metadata
Data Quality
Data Security
Data Access

Supporting literature

<-| Data Principles

1 Data Policy

Data policy provides guidelines and rules
for the use and management of research
data, closely connected to data principle
(Allela & Mwai, 2019)

2 | Data Strategy N

Organizations need focused and tangible
data strategies that align with their goals
to treat data as valuable assets (Alhassan
etal., 2019)

3 | Compliance v
Monitoring

Compliance monitoring helps ensure that
data principles are being followed and
enforced (Goel et al., 2021)

4 | Data Ownership & |
IPR

Defining data ownership and IPR is
critical to ensuring that research data is
managed and used appropriately
(Boullenois, 2021; Sung et al., 2019)

5 Performance ~
Measurement

Performance measurement is necessary to
assess the effectiveness of data
governance based on strategic business
goals (Fauzy et al., 2021)

6 | Decision-Making N
Coordination

Decision-making coordination is essential
to ensuring that data governance decisions
are made efficiently and effectively across
departments (Ranathunga &
Wickramarachchi, 2021)

7 | Communication N

Communication is necessary to ensure
that everyone within an organization
understands the data governance policies
and procedures (Tan & Lim, 2022)

8 | Training v

Training is necessary to ensure that
everyone within an organization is
knowledgeable about data governance and
how it affects their work (Alhassan et al.,
2019; Parmiggiani & Grisot, 2020; Wang
etal., 2018)

9 Data
Custodianship

Data custodianship manages data

architecture (Emam et al., 2019)
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Table 4.6, continued

No.

RDG Area

RDG Decision Domain

Supporting literature

Data Principles

Data Architecture
Data Lifecycle
Data Storage
& Infrastructure
Metadata
Data Quality

Data Security

Data Access

10

Data Stewardship

2

Data stewardship oversees the entire
research data lifecycle, aiming to make
research datasets findable, accessible,
interoperable, and reusable (FAIR)
(Dunning et al., 2018)

11

Data Selection

Data selection refers to the process of
filtering and choosing the relevant data for
use, while data storage and infrastructure is
responsible for providing the necessary
storage capacity and data management tools
to support the selected data (Azeroual et al.,
2022)

12

Data Repository

A data repository is a centralized location
where data is stored, managed, and shared. It
relies on a reliable data storage and
infrastructure system to provide secure,
efficient, and scalable storage for the data
(Derakhshannia et al., 2020)

13

Data Retention &
Disposal

Data retention & disposal involve setting up
policies for how long data should be retained
or permanently and data storage &
infrastructure plays a crucial role in
implementing these policies (Wang et al.,
2021)

14

Data Citation

Metadata includes information that enables
the discovery and reuse of research data (Lee
et al., 2017), and data citation is one of the
ways to ensure proper attribution of the data
(Austin et al., 2021)

15

Data Integrity

Data integrity is a key component of
ensuring data guality (Wibisono et al., 2022)

16

Issue & Risk
Management

Issue and risk management plays a vital role
in identifying, defining, and escalating data
governance-related issues (DAMA
International, 2017).

17

Data Privacy

Data security and data privacy are related as
both are important aspects of protecting
research data (Maniam & Singh, 2020)

18

Data Licensing

Data licensing determines the terms and
conditions under which research data can be
accessed (Grabus & Greenberg, 2019)

19

Data Sharing

Data sharing involves the dissemination of
research data to a wider audience (Hao et al.,
2020; Logan et al., 2021; Rousi, 2022)

The coding procedure found that RDG activities for various governance roles under

the ‘implement’ action construct are the most frequently executed task among the selected

RPOs, comprising 119 activities. Followed by RDG activities under the “define’ action

construct with 60 activities. Remaining 47 RDG activities under the ‘monitor’ action
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construct are the least frequently executed task. Regarding individual activities, the

findings indicate that RPOs focus on ‘Implement Compliance Monitoring for Data

Principle’ and “‘Monitor Compliance Monitoring for Data Principle’ the most, with 16 and

12 occurrences, respectively. Followed closely by ‘Define Data Strategy for Data

Principle’, which had 15 occurrences. The coding details are outlined in Table 4.7.

Table 4.7: The code co-occurrence of the RDG activities identified from desk

research
Area for Decision Domain Action
Define Implement | Monitor
Total=60 | Total =119 | Total =47
Communication for Data Principle (n=9) 1 7 1
Compliance Monitoring for Data Principle (n=30) 2 16 12
Data Ownership & IPR for Data Principle (n=5) 1 3 1
Data Policy for Data Principle (n=16) 2 10 4
Data Strategy for Data Principle (n=29) 15 8 6
Decision-making Coordination for Data Principle (n=8) 2 3 3
Performance Measurement for Data Principle (n=6) 2 2 2
Training for Data Principle (n=12) 4 8 0
Data Custodianship for Data Architecture (n=8) 3 4 1
Data Stewardship for Data Lifecycle (n=18) 8 9 1
Data Selection for Data Storage & Infrastructure (n=4) 2 1 1
Data Repository for Data Storage & Infrastructure (n=14) 5 8 1
Data Retention & Disposal for Data Storage & Infrastructure 2 6 1
Data Citation for Metadata 8:33 1 6 0
Data Integrity for Data Quality (n=12) 1 10 1
Issue & Risk Management for Data Quality (n=8) 3 4 1
Data Privacy for Data Security (n=13) 1 8 4
Data Sharing for Data Access (n=8) 2 3 3
Data Licensing for Data Access (n=10) 3 3 4

The findings from the desk research were crucial in guiding the development of the

Delphi instruments. The identified tasks and associated roles as well as the areas and its

predefined decision domains from the desk research served as a foundation for exploring

the level of importance and implementation of RDG activities within RPOs in Malaysia.
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Additionally, the Delphi study aimed to achieve a priori consensus on the perceived
importance of these tasks among the panelists, irrespective of their current
implementation status. This insight is intended to assist in developing an RDG framework
specifically tailored for RPOs, incorporating best practices for those interested in starting

or improving their RDG activities.

4.5  Summary of Chapter Four

In this chapter, a thorough discussion was dedicated solely to the desk research
process—a crucial phase aimed at gaining insights into the RDG activities implemented
by leading RPOs worldwide. The findings from this phase informed the development of
survey instruments for the subsequent Delphi study. This involved selecting policy
documents on RDG/RDM for analysis. The entire process of data analysis was detailed,
following the approach employed by Alhassan et al. (2018) in their Data Governance
Activities Model. This analysis identified 118 tasks and 226 activities across 13 distinct
roles. The chapter concludes with a summary that provides an overview of the key points
discussed. The next Chapter Five discusses the findings of the Delphi study (Rounds I to
I11), focusing on the RDG activities being implemented in Malaysia RPOs and the tasks

deemed important for implementation within these organizations.
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CHAPTER 5: RESEARCH DATA GOVERNANCE ACTIVITIES IN

MALAYSIA RESEARCH PERFORMING ORGANIZATIONS®

“Help one another in righteousness and piety, but
do not help one another in sin and aggression™.
(Al-Ma’idah, 5:2)

51 Introduction
This chapter presents the insights gained from panel experts through the modified
Delphi study, focusing on Rounds I, 11, and I11. It integrates and synthesizes data from the
literature review, desk research, and the Delphi process, aimed to explore RDG functional

dimension of RDG activities. This aim guides the discussion in this chapter, which is

organized around the two research questions (RQs) below:

RQ1: How are research data governance activities currently being implemented by

data practitioners in research performing organizations?

RQ2: What research data governance activities do data practitioners consider

significant for research performing organizations?

In addition to these findings, a collaborative effort to establish a consensus on
descriptions for individual RDG areas, decision domains, and roles, along with
determining the appropriate nomenclature for each role, was deemed essential for the
development of the RDG framework. As a result, inquiries regarding these descriptions
and nomenclatures were integrated into the Delphi instruments used in both Rounds 111
and IV. Thus, this chapter covers the RDG areas and decision domains, including its
descriptions agreed upon by the panelists. In the meantime, Chapter Six discusses the

findings related to the RDG roles.

5 Several sections of this chapter have been previously published as a journal article entitled: Hazmi, N.R., Abrizah, A. and Yanti
Idaya, A.M.K. (2023). Research data governance activities for implementation in Malaysia research performing organizations:
Insights from data practitioners via Delphi study. Malaysian Journal of Library and Information Science, 28(3), 37-60.
https://doi.org/10.22452/mjlis.vol28n03.3.
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The findings from the Delphi study are specific to the Malaysian context and the
practice of RPOs in Malaysia. Therefore, the identified priorities for RDG activities arise
from this context. To offer clarity to the readers, the discussion commences with a

demographic section, followed by the findings of both RQ1 and RQ2.

5.2 Demographic profiles of panelists

Two hundred ninety-two (292) individuals were invited to participate in Round | of
the study via email; 67 for Set A (Strategic), 27 for Set B (Tactical), 51 for Set C
(Operational), and 147 for Set D (Researcher). Forty-seven (47) data professionals who
met the specified inclusion criteria (refer to Table 5.1), voluntarily participated in Round
| of the study, following the outlined procedures in the consent form. Interestingly, 83
percent (n=39) of the panelists were linked to the MOSP initiative. While the remaining
were identified either through snowballing, individuals in upper positions within their
institutions, or researchers who have deposited their research data in the Dimensions data

repository.

In Round I, three (3) eligible panelists responded to two different sets, namely Set A
and Set B, resulting in a total of 50/292 (17.1%) responses. Detailed distributions of
response rates in every set yielded a total of 15/67 responses in Set A and 11/27 responses
in Set B. Furthermore, 13/51 respondents engaged with Set C, while 11/147 responded to
Set D. In Round Il, invitations were extended to the same data practitioners (n=47) who
had taken part in Round I based on their assigned groups. However, 34 of them responded,
resulting in a total of 37 (74.0%) responses out of the 50 responses received in Round I.
This total includes the three panelists who had participated in two different sets (Set A
and Set B) during the preceding round. In comparison to the total responses in Round |
for each set, this breaks down to 13/15 from Set A, 8/11 from Set B, 10/13 from Set C,

and 6/11 from Set D.
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Table 5.1: Assessment of expert criteria for Round I

Expert | Set | Expert Current Position Level of MOSP-related category
per Set ID Governance/
Management
‘S| T | 'O “1 2 "3 4
1 A P01 | Deputy Chief Librarian N - - - - N _
2 A P04 | Chief Librarian v v - N - - -
3 A P14 | Public Health Medicine Specialist N - - \/ - - -
4 A P15 | Deputy Director - IT Officer N N - N - - B
5 A P17 | Professor v - - N - - -
6 A P23 | Deputy Secretary, MOHE v - - N - - -
7 A | P27 | Chief Librarian V v v
8 A P28 | Deputy Chief Librarian v N - - - N -
9 A P29 | Chief Librarian v v - - - N -
10 A P32 | Senior Research Officer N - - N . -
11 A P33 | Chief Librarian v - - L A N -
12 A P34 | Senior Lecturer v - - N 2 -
13/1 | A/B | P05 | Public Health Researcher v N N A - N -
14/2 | A/B | P20 | Deputy Chief Librarian ~ N - - - N B
15/3 | A/B | P47 | Statistician N N - - - N -
4 B P02 | Senior Lecturer v N - N - - -
5 B P03 | Senior Librarian - v v - N - -
6 B P06 | Research Librarian - \ - - N - -
7 B | P07 | Senior Lecturer N v N - N -
8 B P16 | Administrative Officer - v - - N - -
9 B P24 | Senior Research Officer N N - - N - -
10 B P25 | Senior Librarian - N - - N - -
11 B P35 | Senior IT Officer - v - - - N -
1 C P08 | Senior Librarian - - v - - N -
2 C P09 | Senior Librarian - - N - - N -
3 C P10 | Senior Librarian - N N - - N -
4 C P11 | Senior Librarian - N - - N -
5 C P12 | Senior Librarian - N N - - N -
6 C P13 | Deputy Chief Librarian - - ~ - - N -
7 C P18 | Senior Librarian - - v - - N -
8 C P19 | Librarian - - N - - N -
9 C P21 | Research Officer - v v - - N -
10 C P22 | Senior Librarian - v ~ - - N -
11 C P26 | Research Officer - v ~ - - N -
12 C P30 | Deputy Chief Librarian - v v
13 C P31 | Deputy Chief Librarian - - v - - N -
1 D | P36 | Senior Lecturer - - N
2 D P37 | Senior Lecturer - - N
3 D P38 | Senior Lecturer N - -
4 D P39 | Senior Lecturer - N -
5 D | P40 | Professor - V -
6 D P41 | Public Health Researcher & Project N - \
Management Professional
7 D P42 | Senior Lecturer - - N - - - N
8 D P43 | Senior Medical Lecturer & Radiologist - - v - - - N
9 D P44 | Senior Lecturer - - N - - - N
10 D P45 | Senior Lecturer & Medical Officer - v - - - - N
11 D P46 | Senior Lecturer - ~ - - - - N
Notes.

*S-Strategic; T-Tactical; O-Operational; 1-MOSA/ Working group member; 2-Certified Data Steward; 3-TOT on Data
Stewardship; 4-MOSP Depositor
In shaded cells, experts were identified using other approaches, e.g. snowballing, individual holding upper-level
position, and depositor in Dimensions
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All 47 data practitioners were contacted once more to take part in Round Ill. In this
round, the instrument included queries aimed at anticipating different viewpoints on RDG
practices and implementation. Thirty-four (34) individuals participated, but one
participant’s responses required resubmission, which unfortunately did not occur until the
survey concluded. Consequently, responses from 33 panelists (70.2%) were accepted and
analyzed. Unlike the previous rounds, they were not categorized into specific groups this
time, aiming for a broader perspective on RDG activities. In the final round, the group
that responded in Round I11 (n=33) was contacted to participate in this concluding round.
Among them, 26 (78.8%) successfully submitted their responses. Table 5.2 provides an

overview of the survey response rates across all rounds of this study.

Table 5.2: Survey response rate across study rounds

Round Solicited Returned Total response rate %
Round I-Set A 67 15 -
Round I-Set B 27 11 -
Round I-Set C 51 13 -
Round I-Set D 147 11 -
TOTAL (ROUND 1) 292 350 17.1%
Round I1-Set A 15 13 -
Round I1-Set B 11 8 -
Round I1-Set C 13 10 -
Round 11-Set D 11 6 -
TOTAL (ROUND II) 350 b37 74.0%
ROUND 11 47 33 70.2%
ROUND IV 33 26 78.8%

Notes.
aTotal no. of panelists=47
bTotal no. of panelists=34

Throughout all rounds, no special follow-up engagement was conducted with
individuals who withdrew from the study, understanding that the panelists dropped out
due to other commitments. The participation requirement specified that those who took
part in the initial round were eligible for involvement in Rounds I, 11, and 111, while those
participating in Round 111 were eligible for inclusion in Round IV. The study secured the

participation of 23 (49%) data practitioners who committed to participate in all four

134



rounds. Meanwhile, sixty percent (n=28) took part in Rounds I, II, and IlI, while 79

percent (n=26) of the 33 participants involved in Round Il1, participated in Round IV.

The study gathered personal and demographic information from the panelists,
including details such as age, gender, management level, affiliation, position, and roles
related to research data. However, it is noted that demographic information from 8.5
percent (n=4) of the panelists have not been received or provided. Numerous reminder
emails had been sent, urging them to either completed and returned the forms or shared
the required information via email. Sample of email is attached as Appendix U. As an
alternative approach, two versions of the designated instrument were prepared in Round
I, with one version specifically designed for the panelists to add their demographic
information at the end of the instrument’s section. Despite these efforts, 9 out of the 13
individuals who initially did not submit their demographic information have either
emailed the required details or provided them through the instrument. Nevertheless, the
priority should be on recruiting a diverse panel of subject matter experts. In the context
of this study, some basic demographic information about the panelists is useful but not
absolutely necessary. Consequently, there were limited information regarding their

demographic profile.

Majority of the panelists, 25.5 percent (n=12), were in the 35-39 and 40-44 age
category, and 21.3 percent (n=10) were in the 45-49 age category. In terms of gender
distribution, most of the panelists were female, accounting for 68 percent (n=32) of the
total, while males made up of 29.8 percent (n=14). In terms of organizational affiliation,
the majority (80.9%, n=38) were affiliated with public universities. The remaining
panelists represented research institutions, government agencies and private university.
The panelists were asked to indicate their professional positions within their

organizations, and they could choose multiple positions. Most of the panelists (44.7%,
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n=21) were librarians, with various roles and experiences (including Chief Librarians,
MOSP data stewards, liaison librarians, IT librarians, and archive librarians). Principal
investigators and researchers each accounted for 23.4 percent (n=11). The remaining
panelists included research officers, executives, heads of research and information

technology officers, an administrative officer and an honorary professor.

In addition to asking about panelists’ professional positions, questions about their
specific roles related to research data were also included. Many panelists held diverse
data-related responsibilities, covering a wide range of tasks and roles. Out of the 47
participants, 53.2 percent (n=25) were involved in activities such as accessing, analyzing,
and manipulating research data, 38.3 percent (n=18) were providing support for the
implementation of RDM policies, 34 percent (n=16) were engaged in conducting
research, and 29.8 percent (n=14) were developing and leading research/publication data
policies. Additionally, 21.3 percent (n=10) were responsible for overseeing the overall
management of data and information governance, while another 21.3 percent (n=10) were
ensuring the quality and compliance of RDM. Other reported roles included ensuring
legal and regulatory compliance for research data; overseeing the implementation of
research data governance policies; and having specific responsibilities for monitoring key
risk indicators related to data misconduct. Under the category of “Other” data-related
tasks and activities, the panelists mentioned tasks such as raising awareness about open
data on campus; serving as a member of the RDM team; validating publications and
grants; and establishing a unit dedicated to managing RDM and formulating policies. The
demographic profiles of the panelists, along with their research data roles, are presented

in Table 5.3.
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Table 5.3: Demographic profiles of modified Delphi panelists

Characteristics | Participants an =47 (%)
Age 30-34 2 4.3
35-39 12 25.5
40-44 12 25.5
45-49 10 21.3
50-54 4 8.5
55-59 2 4.3
>60 1 2.1
Not known 4 8.5
Gender Female 32 68.1
Male 14 29.8
Not known 1 2.1
Affiliation Public University 38 80.9
Private University 1 2.1
Research Institution 4 8.5
Government Agency 3 6.4
Not known 1 2.1
bPosition Administrative Officer 1 2.1
Executive 3 6.4
Head of Research 2 4.3
Honorary Professor 1 2.1
Information Technology Officer 2 4.3
Librarian 21 44.7
Principal Investigator/Research Lead, Supervisor/Mentor 11 23.4
Research Officer 4 8.5
Researcher 11 23.4
Research Data- | Accessing, analyzing, and manipulating research data 25 53.2
Related Roles Developing and leading research/publication data 14 29.8
policies
Ensuring legal and regulatory compliance for research 8 17.0
data
Overseeing overall management of data governance 10 21.3
Ensuring the quality and compliance of RDM 10 21.3
Involving in conducting research 16 34.0
Monitoring key risk indicators of data misconduct 4 8.5
Ensuring the implementation of research data 6 12.8
governance policy
Providing support for the implementation of RDM 18 38.3
policies
Raising awareness about open data on campus 1 2.1
Being a member of the RDM team 1 2.1
Validating publications and grants 2 4.3
Establishing a unit dedicated to RDM and preparing 1 2.1
policies
Years of <3 20 42.6
experience in 3-5 13 27.7
research data- 6-10 8 17.0
related roles >10 3 6.4
Not known 3 6.4

Notes:

aSample size n=47 at Round |
bParticipants were allowed to select more than one answer
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5.3 Research Data Governance implementation among Malaysia Research
Performing Organizations

How are research data governance activities currently being implemented by data

practitioners in research performing organizations? To specifically address RQ1, the

responses obtained from the modified Delphi study: Round | shed light on the

implementation of RDG practices and enhance the understanding of how these practices

are applied within Malaysia RPOs. Panelists assessed statements related to various RDG

tasks, corresponding to different governance roles, using a 5-point scale ranging from 1

(Not Implemented) to 5 (Very Highly Implemented). This assessment aimed to uncover
the tasks that have already been implemented and those that are not. Meanwhile,

challenges and non-implementation factors are outside of the scope of the study.

It is worth noting that the desk research identified a total of 118 tasks. However, one
task identified during the desk research was split into two distinct tasks within the Delphi
instrument, resulting in a total of 119 task items. Additionally, the desk research initially
highlighted thirteen (13) governance roles, but upon further consideration, some tasks
performed by the ‘Funder’ role seemed more relevant, especially in the Malaysian
context, when associated with ‘External Bodies’ under *‘National/Institutional
Repository’ and ‘National Journal Publisher’. This adjustment increased the total number
of roles to fifteen (15). Consequently, the Delphi instruments were structured with a total

of 119 tasks associated with 15 governance roles.

After concluding Round 1, the first action involved exporting data from Cognito Forms
to an Excel spreadsheet. Since the instruments utilized a 5-point scale for its questions, it
was necessary to convert all panelists responses into numerical values. Subsequently,
Excel was used to compute the percentage and mean values for each item response. Based

on the results, it is evident that none of the tasks fall within the mean score range of 1.0-
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1.49 and 4.50-5.0. These score ranges are interpreted as ‘not implemented’ and ‘very
highly implemented’, respectively. However, the study identified 23 (19%) out of 119
tasks that are ‘highly implemented’ by various governance roles within RPOs in
Malaysia. It is noteworthy that the ‘Researcher’ role emerged as the primary contributor,
accounting for 52 percent (n=12) of the total highly implemented tasks and comprising
50 percent of the total tasks (n=24) associated with them. Meanwhile, ‘Organization’ and
‘Research Data Steward’ accounted for 22 percent (n=5), and ‘Research Data Governor’

represented 4 percent (n=1).

The task with the highest mean score (4.09) pertains to Researcher ‘R6-protecting
intellectual property according to funder or contractual obligations’. Additionally, ‘R17-
protecting confidential and sensitive data in line with legal and ethical requirements’ and
‘R1-selecting research data for long-term preservation based on verification/replication
and reuse needs’, received mean ratings of 4.00 and 3.91, respectively. The findings
indicate that all panelists (n=11) have implemented these three tasks. However, some of
them do not have experience with the remaining tasks on the "highly implemented" list,
selecting the “not implemented” option instead. It is evident that the panelists have
prioritized sharing their research data by implementing governance tasks to ensure
sensitivity, reproducibility, integrity, and quality, as well as preservation of the research
data at hand. While the role of the Organization in ‘ORG9-ensuring ethical use of
research elements such as animals, human subjects, and materials’, received a mean
rating of 4.00, reflecting significant implementation. In addition to these tasks, there are
other tasks that received higher mean ratings, ranging from 3.55 to 3.91. Table 5.4
enumerates tasks associated with various governance bodies categorized as highly

implemented RDG tasks.
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Table 5.4: Highly implemented RDG tasks

NO|3TASK | TASK bN ‘RESPONSE (n(%)) M
1D 1 2 3 4 5

1 DS5 | Ensures the archival of data for long- 11 1 0 2 5 3 3.82
term preservation. (9.09) | (0.00) | (18.18) | (45.45) | (27.27)

2 DS3 | Ensures appropriate classification and 11 2 0 1 5 3 3.64
management of research data based on (18.18) | (0.00) | (9.09) | (45.45) | (27.27)
their sensitivity.

3 DS6 | Ensures data licensing for reuse and 11 1 1 2 4 3 3.64
dissemination. (9.09) | (9.09) | (18.18) | (36.36) | (27.27)

4 DS11 | Develops processes for data selection, 11 2 0 1 6 2 3.55
storage, and protection. (18.18) | (0.00) | (9.09) | (54.55) | (18.18)

5 DS8 | Provides training and support for data 11 1 2 1 4 3 3.55
management. (9.09) | (18.18) | (9.09) | (36.36) | (27.27)

6 | GOV1 | Facilitates resources and support for 11 0 2 3 2 4 3.73
research data management. (0.00) | (18.18) | (27.27) | (18.18) | (36.36)

7 | ORGY | Ensures ethical use of research 47 4 2 3 19 19 4.00
elements like animals, human subjects, (8.51) | (4.26) | (6.38) | (40.43) | (40.43)
and materials.

8 | ORG10 | Facilitates investigations into scientific |47 3 3 8 18 15 3.83
misconduct or conflict of interest. (6.38) | (6.38) | (17.02) | (38.30) | (31.91)

9 | ORG12 | Owns all research data and associated 47 4 4 5 18 16 3.81
intellectual property. (8.51) | (8.51) | (10.64) | (38.30) | (34.04)

10 | ORG4 | Safeguards researchers’ rights, ensuring |47 3 7 5 14 18 3.79
access to their data. (6.38) | (14.89) | (10.64) | (29.79) | (38.30)

11 | ORG2 | Ensures support for grant holders in 47 3 6 6 18 14 3.72
policy compliance. (6.38) | (12.77) | (12.77) | (38.30) | (29.79)

12 R6 Protects intellectual property according |11 0 1 1 5 4 4.09
to funder or contractual obligations. (0.00) | (9.09) | (9.09) | (45.45) | (36.36)

13 | R17 | Protects confidential and sensitive data |11 0 2 1 3 5 4.00
in line with legal and ethical (0.00) | (18.18) | (9.09) | (27.27) | (45.45)
requirements.

14 R1 Selects research data for long-term 11 0 2 1 4 4 3.91
preservation based on (0.00) | (18.18) | (9.09) | (36.36) | (36.36)
verification/replication and reuse needs.

15 | R20 | Regularly backs up research data in 11 1 1 1 3 5 3.91
accordance with best practices. (9.09) | (9.09) | (9.09) | (27.27) | (45.45)

16 R9 Guarantees integrity, quality, security, |11 1 0 2 4 4 3.91
and persistent availability of research (9.09) | (0.00) | (18.18) | (36.36) | (36.36)
data.

17 | R14 | Manages data throughout the lifecycle |11 2 0 2 2 5 3.73
in line with policies, guidelines, and (18.18) | (0.00) | (18.18) | (18.18) | (45.45)
requirements.

18 | R23 | Identifies and addresses research data 11 2 0 1 4 4 3.73
integrity and quality issues. (18.18) | (0.00) | (9.09) | (36.36) | (36.36)

19 | R19 | Upholds open-source file formats and 11 2 0 2 3 4 3.64
types recommended for preservation. (18.18) | (0.00) | (18.18) | (27.27) | (36.36)

20 R8 Publishes data to established 11 1 3 0 2 5 3.64
repositories, maximizing research (9.09) | (27.27) | (0.00) | (18.18) | (45.45)
value.

21 | R10 | Disposes of data and materials securely. |11 1 2 1 4 3 3.55

(9.09) | (18.18) | (9.09) | (36.36) | (27.27)

22 | R18 | Participates in training on research data |11 1 2 1 4 3 3.55
management and contractual (9.09) | (18.18) | (9.09) | (36.36) | (27.27)
obligations.

23 | R21 | Develops operating procedures to 11 2 0 2 4 3 3.55
comply with research data governance. (18.18) | (0.00) | (18.18) | (36.36) | (27.27)

Notes.

aDS-Research Data Steward; GOV-Research Data Governor; ORG-Organization; R-Researcher

bDifferent sets of instruments having different number of panelists

¢Score ranging from: 1-Not Implemented; 2-Slightly Implemented; 3-Moderately Implemented,;

4-Highly Implemented; 5-Very Highly Implemented
dM-Mean
Information was sorted by Task ID and Mean score from the highest to the lowest
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Comparing to the qualitative dimension of 226 activities generated from the desk
research for these 23 tasks, the findings revealed that the tasks contribute to 46 RDG
activities. A majority of the ‘highly implemented’ tasks among RPOs in Malaysia fall
under the “implement’ action construct, accounting for 30 activities. Following this, the

‘monitor’ and ‘define’ action constructs each account for 8 activities, respectively.

The highly implemented tasks involve four (4) key RDG roles: (i) the Organization,
(if) Research Data Governor, (iii) Research Data Steward, and (iv) Researcher. They
cover fourteen (14) governance areas, namely: (i) Compliance Monitoring, (ii) Data
Ownership & Intellectual Property Rights, (iii) Data Policy, (iv) Data Strategy, (V)
Training, (vi) Data Stewardship, (vii) Data Selection, (viii) Data Repository, (ix) Data
Retention & Disposal, (x) Data Integrity, (xi) Issue & Risk Management, (xii) Data
Privacy, (xiii) Data Sharing, and (xiv) Data Licensing. These areas are related to six
predefined (6) decision domains: (i) Data Principle, (ii) Data Lifecycle, (iii) Data Storage

& Infrastructure, (iv) Data Quality, (v) Data Security, and (vi) Data Access.

Within the ‘implement’ action construct, eight activities are under ‘Implement
Compliance Monitoring for Data Principle’. Following this, ‘Implement Data Retention
& Disposal for Data Storage & Infrastructure’ and ‘Implement Data Integrity for Data
Quality’ each constitute of four activities. However, it is noteworthy that the highly
implemented tasks by RPOs in Malaysia do not cover the following five (5) areas and
decision domains: (i) Communication for Data Principle, (ii) Decision-making
Coordination for Data Principle, (iii) Performance Measurement for Data Principle, (iv)
Data Custodianship for Data Architecture, and (v) Data Citation for Metadata. Table 5.5
compares the code co-occurrence of total activities with activities classified as ‘highly

implemented tasks’.
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Table 5.5: Total RDG activities vs. Highly implemented RDG activities

Total Activities by ‘Action’ Total Activities for Highly | Total Activities for Highly
construct” Implemented Tasks by Implemented Tasks by
‘Action’ construct™ Area for Decision Domain
Define Implement | Monitor Define | Implement| Monitor | (Highly Implemented
Total=60 | Total =119 | Total =47 || Total=8| Total =30 | Total =8 | activity”"/Total activity”)
1 7 1 Communication for Data
Principle (n=0/9)
2 16 12 0 8 1 Compliance Monitoring for
Data Principle (n=9/30)
1 3 1 1 2 0 Data Ownership & IPR for
Data Principle (n=3/5)
2 10 4 0 2 0 Data Policy for Data Principle
(n=2/16)
15 8 6 2 0 0 Data Strategy for Data
Principle (n=2/29)
2 3 3 Decision-making
Coordination for Data
Principle (n=0/8)
2 2 2 Performance Measurement for
Data Principle (n=0/6)
4 8 0 0 2 0 Training for Data Principle
(n=2/12)
3 4 1 Data Custodianship for Data
Architecture (n=0/8)
8 9 1 2 2 0 Data Stewardship for Data
Lifecycle (n=4/18)
2 1 1 0 1 0 Data Selection for Data
Storage & Infrastructure
(n=1/4)
5 8 1 0 1 1 Data Repository for Data
Storage & Infrastructure
(n=2/14)
2 6 1 0 4 0 Data Retention & Disposal for
Data Storage & Infrastructure
(n=4/9)
1 6 0 Data Citation for Metadata
(n=0/7)
1 10 1 0 4 0 Data Integrity for Data
Quality (n=4/12)
3 4 1 1 1 0 Issue & Risk Management for
Data Quality (n=2/8)
1 8 4 0 2 2 Data Privacy for Data
Security (n=4/13)
2 3 3 0 1 1 Data Sharing for Data Access
(n=2/8)
3 3 4 2 0 3 Data Licensing for Data
Access (n=5/10)

Note:
*The shaded rows signify that no tasks have been implemented in any ‘Action’ constructs within this category

Meanwhile, the majority of the tasks within RPOs have seen ‘moderate’
implementation, comprising 77 (65%) of the total moderately implemented tasks (n=119).
This includes 16 percent (n=12), constituting another 50 percent, associated with the

Researcher role. The Organization role contributes 17 percent (n=13), and both the
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Research Data Steward and Research Data Governor roles contribute 16 percent (n=12)
each. The remaining tasks fall under the purview of other governance roles such as the
Funder, Executive Sponsor, Library, and Research Management Office. In this category,
tasks associated with Research Data Steward and Researcher roles such as ‘DS17-
arranging resources and support for research data management in the group’, ‘DS9-
ensuring data retention as per organizational guidelines’, ‘R15-arranging safe and
secure storage for research materials’, ‘R16-understanding and addressing risks of third-
party storage solutions’, and ‘R22-working with the information security team to ensure
system controls’, all received the highest mean rating of 3.45. This suggests that these

moderately implemented tasks have a higher level of implementation.

However, the tasks from various roles like ‘I1T3-providing secure access management
following ICT security guidelines’, ‘LIB2-managing research data metadata records and
publishes them on a public catalog’, ‘LIB5-providing high-quality infrastructure for data
collection, storage, and sharing’, ‘RO4-organizing training events on research data
management’, and ‘RO5-providing advice, guidance, and assistance to researchers in
preparing data management plans’ achieved a mean score of 2.54. Similarly, the tasks of
‘COMM1-providing a common vocabulary for primary research data entities and types
essential to the organization’ and ‘EXE1-providing necessary facilities and support for
efficient research data management’, received a mean score of 2.53. These tasks, having
among the lowest means in this ranking, are positioned closest to the borderline (2.49)
indicating a slightly *‘moderately implemented’ status. Table 5.6 outlines the tasks
corresponding to diverse governance bodies classified as moderately implemented RDG

tasks.
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Table 5.6: Moderately implemented RDG tasks

NO| ®TASK | TASK bN ‘RESPONSE (n(%0)) M
ID 1 2 3 4 5

1 [COMM2| Develops tools, guidelines, principles, 15 3 4 5 2 1 2.60
and policies for research data, covering (20.00) | (26.67) | (33.33) | (13.33) | (6.67)
classification, access, usage, integrity,
retention, roles, incident response, and
integration.

2 |COMML1| Provides a common vocabulary for 15 4 3 5 2 1 2.53
primary research data entities and types, (26.67) | (20.00) | (33.33) | (13.33) | (6.67)
essential to the organization.

3 | CUST1 | Acknowledges data sources and adhere |13 3 1 3 6 0 2.92
to access terms and conditions. (23.08) | (7.69) | (23.08) | (46.15) | (0.00)

4 | CUST3 | Enters into data use agreements for 13 3 4 1 5 0 2.62
accessing embargoed research data. (23.08) | (30.77) | (7.69) | (38.46) | (0.00)

5 | DGO4 | Provides advice, guidance, and reviews |15 4 2 3 5 1 2.80
on research data management, (26.67) | (13.33) | (20.00) | (33.33) | (6.67)
emphasizing research integrity and
ethics.

6 | DGO2 | Approves and implements processes 15 3 4 4 3 1 2.67
supporting research data governance (20.00) | (26.67) | (26.67) | (20.00) | (6.67)
policies.

7 | DGOL1 | Signs off policies, supports cultural and |15 3 4 5 2 1 2.60
behavioural changes, and allocates (20.00) | (26.67) | (33.33) | (13.33) | (6.67)
resources to research data governance
activities.

8 | DGO3 | Monitors compliance with research data |15 4 3 4 3 1 2.60
governance policies and supporting (26.67) | (20.00) | (26.67) | (20.00) | (6.67)
processes.

9 | DS17 | Arranges resources and support for 11 1 3 0 4 3 3.45
research data management in the group. (9.09) | (27.27) | (0.00) | (36.36) | (27.27)

10| DS9 | Ensures data retention as per 11 2 0 2 5 2 3.45
organizational guidelines. (18.18) | (0.00) | (18.18) | (45.45) | (18.18)

11| DS1 | Securely store and protect active 11 2 2 1 2 4 3.36
research data to meet compliance (18.18) | (18.18) | (9.09) | (18.18) | (36.36)
requirements.

12| DS7 | Ensures management of custodial 11 3 0 2 2 4 3.36
responsibilities for departing (27.27) | (0.00) | (18.18) | (18.18) | (36.36)
researchers.

13| DS12 | Monitors group’s data management 11 3 0 2 3 3 3.27
regulations. (27.27) | (0.00) | (18.18) | (27.27) | (27.27)

14| DS15 | Ensures appropriate data access to 11 3 0 2 3 3 3.27
project team members. (27.27) | (0.00) | (18.18) | (27.27) | (27.27)

15| DS16 | Establishes clear data management 11 3 0 2 3 3 3.27
responsibilities in the group. (27.27) | (0.00) | (18.18) | (27.27) | (27.27)

16| DS4 | Ensures the security of confidential data |11 3 0 2 3 3 3.27
in accordance with privacy laws. (27.27) | (0.00) | (18.18) | (27.27)| (27.27)

17| DS10 | Reviews and recommends 11 2 1 1 7 0 3.18
improvements to data management (18.18) | (9.09) | (9.09) | (63.64) | (0.00)
plans.

18| DS13 | Ensures the availability of data 11 3 1 1 4 2 3.09
management plans for research (27.27) | (9.09) | (9.09) | (36.36) | (18.18)
projects.

19| DS2 | Assists in external audits and provides |11 4 0 1 3 3 3.09
data access. (36.36) | (0.00) | (9.09) | (27.27) | (27.27)

20| DS14 | Ensures the inclusion of data 11 3 1 3 3 1 2.82
management costs in research (27.27) | (9.09) | (27.27) | (27.27) | (9.09)
proposals.

21| EXE1 | Provides necessary facilities and 15 3 4 6 1 1 253
support for efficient research data (20.00) | (26.67) | (40.00) | (6.67) | (6.67)
management.
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Table 5.6, continued

NO| 8TASK | TASK bN ‘RESPONSE (n(%0)) M
ID 3 4 5

22| FUN2 | Reviews implementation of research 24 2 3 8 3.08
data management plans. (25.00) | (20.83) | (8.33) | (12.50) | (33.33)

23| FUN1 | Defines research data governance 24 5 5 3 6 5 3.04
principles aligned with funding (20.83) | (20.83) | (12.50) | (25.00) | (20.83)
principles.

24| FUN3 | Specifies retention periods for 24 5 4 5 5 5 3.04
significant research data. (20.83) | (16.67) | (20.83) | (20.83) | (20.83)

25| FUN4 | Provides advice directly or through data |24 7 6 2 6 3 2.67
services. (29.17) | (25.00) | (8.33) | (25.00) | (12.50)

26 | GOV2 | Approves storage, disposal, and 11 1 1 4 3 2 3.36
publication of research data. (9.09) | (9.09) | (36.36) | (27.27) | (18.18)

27 | GOV3 | Models responsible data management 11 2 1 3 2 3 3.27
behaviour. (18.18) | (9.09) | (27.27) | (18.18) | (27.27)

28 | GOV7 | Reports IT security incidents and data 11 2 1 3 2 3 3.27
breaches. (18.18) | (9.09) | (27.27) | (18.18) | (27.27)

29 | GOV8 | Supervises adherence to regulations and |11 3 0 2 3 3 3.27
procedures. (27.27) | (0.00) | (18.18) | (27.27) | (27.27)

30 [GOV11 | Makes decisions in ambiguous data 11 2 2 2 2 3 3.18
guidelines. (18.18) | (18.18) | (18.18) | (18.18) | (27.27)

31 [GOV13 | Sponsors, secures, and/or influences 11 1 3 3 1 3 3.18
resources for research data (9.09) | (27.27) | (27.27) | (9.09) | (27.27)
management.

32 | GOV5 | Ensures the requirement of data 11 3 1 1 3 3 3.18
management plans for grant (27.27) | (9.09) | (9.09) | (27.27) | (27.27)
applications.

33 | GOV6 | Ensures compliance by principal 11 3 0 3 2 3 3.18
investigators. (27.27) | (0.00) | (27.27) | (18.18) | (27.27)

34 |GOV12 | Sets expectations for data classification |11 2 2 3 1 3 3.09
and retention. (18.18) | (18.18) | (27.27) | (9.09) | (27.27)

35 | GOV4 | Ensures effective communication on 11 2 1 4 2 2 3.09
data management. (18.18) | (9.09) | (36.36) | (18.18) | (18.18)

36 |GOV10 | Promotes a culture of data awareness 11 3 1 3 2 2 291
and training. (27.27) | (9.09) | (27.27) | (18.18) | (18.18)

37 | GOV9 | Approves attestations for researcher 11 4 1 1 3 2 2.82
awareness. (36.36) | (9.09) | (9.09) | (27.27) | (18.18)

38 | IREP2 | Specifies required contextual 24 4 5 8 4 3 2.88
information and metadata for deposited (16.67) | (20.83) | (33.33) | (16.67) | (12.50)
data.

39 | IREP1 | Defines non-proprietary standards for 24 5 5 8 4 2 2.71
access, use, and interpretation. (20.83) | (20.83) | (33.33) | (16.67) | (8.33)

40 IT3 Provides secure access management 13 4 4 1 2 2 2.54
following ICT security guidelines. (30.77) | (30.77) | (7.69) | (15.38) | (15.38)

41 |LEADA4 | Develops and maintains a central 15 3 4 4 3 1 2.67
repository for governance policies, (20.00) | (26.67) | (26.67) | (20.00) | (6.67)
guiding principles, and decisions.

42 |LEADS | Maintains the Research Data 15| 4 4 2 3 2 2.67
Governance Committee agenda and (26.67) | (26.67) | (13.33) | (20.00) | (13.33)
convenes meetings.

43 | LIB1 | Coordinates a network of data stewards. |13 3 4 2 3 1 2.62

(23.08) | (30.77) | (15.38) | (23.08) | (7.69)

44 | LIB3 | Maintains a research data repository for |13 3 5 1 2 2 2.62
registering data and other outputs. (23.08) | (38.46) | (7.69) | (15.38) | (15.38)

45 | LIB4 | Defines the institution’s support for 13 3 5 1 2 2 2.62
research data management. (23.08) | (38.46) | (7.69) | (15.38) | (15.38)

46 | LIB2 | Manages research data metadata 13 3 5 2 1 2 2.54
records and publishes them on a public (23.08) | (38.46) | (15.38) | (7.69) | (15.38)
catalog.

47 | LIB5 | Provides high-quality infrastructure for |13 3 4 3 2 1 2.54
data collection, storage, and sharing. (23.08) | (30.77) | (23.08) | (15.38) | (7.69)
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Table 5.6, continued

NO| 8TASK | TASK bN ‘RESPONSE (n(%0)) M
ID 1 2 3 4 5

48 |ORG17 | Ensures storage facilities comply with |47 5 10 7 13 12 3.36
legal and regulatory requirements. (10.64) | (21.28) | (14.89) | (27.66) | (25.53)

49 | ORG11 | Takes custody of data when necessary |47 9 6 8 14 10 3.21
for appropriate access. (19.15) | (12.77) | (17.02) | (29.79) | (21.28)

50 | ORG6 | Maintains institutional-level research 47 7 9 11 10 10 3.15
data governance policies. (14.89) | (19.15) | (23.40) | (21.28) | (21.28)

51 | ORG8 | Collaborates with funders, 47 7 7 12 14 7 3.15
policymakers, and stakeholders to align (14.89) | (14.89) | (25.53) | (29.79) | (14.89)
governance with sector requirements.

52 |ORG14 | Provides researchers with training on 47 8 6 13 12 8 3.13
effective research data management. (17.02) | (12.77) | (27.66) | (25.53) | (17.02)

53 | ORG7 | Enables planning and execution of good |47 7 12 5 15 8 3.11
research data management practices. (14.89) | (25.53) | (10.64) | (31.91) | (17.02)

54 | ORG5 | Establishes a governance committee 47 4 13 14 9 7 3.04
overseeing data governance (8.51) | (27.66) | (29.79) | (19.15) | (14.89)
implementation.

55 | ORG16 | Offers facilities, advisory services, and |47 6 12 11 11 7 3.02
resources for secure data storage and (12.77) | (25.53) | (23.40) | (23.40) | (14.89)
management.

56 | ORG18 | Acknowledges contributions of 47| 10 12 6 9 10 2.94
researchers who generate, preserve, and (21.28) | (25.53) | (12.77) | 19.15) | (21.28)
share key datasets.

57 | ORG15 | Ensures long-term stewardship based 47 6 15 14 6 6 2.81
on institutional/national data (12.77) | (31.91) | (29.79) | (12.77) | (12.77)
infrastructure.

58 | ORG13 | Develops field-specific data sharing 47 8 14 12 6 7 2.79
best practices. (17.02) | (29.79) | (25.53) | (12.77) | (14.89)

59 | ORG1 | Ensures research data availability for 47 7 14 15 8 3 2.70
the research community. (14.89) | (29.79) | (31.91) | (17.02) | (6.38)

60 | ORG3 | Manages an institutional metadata 47| 10 17 6 8 6 2.64
catalogue, especially for publicly (21.28) | (36.17) | (12.77) | (17.02) | (12.77)
funded research.

61 | PUBL | Endorses research data deposits in 24 5 6 7 3 3 2.71
established repositories. (20.83) | (25.00) | (29.17) | (12.50) | (12.50)

62 | R15 | Arranges safe and secure storage of 11 2 0 2 5 2 3.45
research materials. (18.18) | (0.00) | (18.18) | (45.45) | (18.18)

63 | R16 | Understands and addresses risks of 11 2 0 2 5 2 3.45
third-party storage solutions. (18.18) | (0.00) | 18.18) | (45.45) | (18.18)

64 | R22 | Works with the information security 11 1 2 2 3 3 3.45
team to ensure system controls. (9.09) | (18.18) | (18.18) | (27.27) | (27.27)

65 R2 Retains research data securely for a 11 1 2 3 2 3 3.36
period determined by the organization. (9.09) | (18.18) | (27.27) | (18.18) | (27.27)

66 R4 Ensures written agreements cover 11 0 4 2 2 3 3.36
ownership, sharing, storage, and (0.00) | (36.36) | (18.18) | (18.18) | (27.27)
disposal of research data.

67 | R13 Hands over data and materials after 11 2 1 3 2 3 3.27
projects or leaving the institution. (18.18) | (9.09) | (27.27) | (18.18) | (27.27)

68 R7 Provides sufficient metadata for 11 2 2 1 3 3 3.27
discoverability and reusability of (18.18) | (18.18) | (9.09) | (27.27) | (27.27)
research data.

69 R5 Writes a comprehensive research data 11 2 0 4 4 1 3.18
management plan. (18.18) | (0.00) | (36.36) | (36.36)| (9.09)

70 | R12 | Reports security breaches affecting 11 2 2 3 1 3 3.09
research data. (18.18) | (18.18) | (27.27) | (9.09) | (27.27)

71| R11 Includes a data access statement in 11 1 5 1 1 3 3.00
publications. (9.09) | (45.45) | (9.09) | (9.09) | (27.27)

72 | R24 | Periodically reviews data access and 11 4 0 2 2 3 3.00
usage agreements. (36.36) | (0.00) | (18.18) | (18.18) | (27.27)

73 R3 Budgets costs for capturing, managing, |11 2 3 1 3 2 3.00
archiving, and sharing research data. (18.18) | (27.27) | (9.09) | (27.27) | (18.18)
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Table 5.6, continued

NO| 8TASK | TASK bN ‘RESPONSE (n(%0)) M
ID 1 2 3 4 5

74 | ROl | Advocates organizational awareness of |13 2 5 2 1 3 2.85
research data management issues. (15.38) | (38.46) | (15.38) | (7.69) | (23.08)

75 | RO2 | Ensures governance policies are 13 2 5 1 4 1 2.77
updated based on the latest funder (15.38) | (38.46) | (7.69) | (30.77) | (7.69)
requirements and national directives.

76 | RO4 | Organizes training events on research 13 3 4 3 2 1 2.54
data management. (23.08) | (30.77) | (23.08) | (15.38) | (7.69)

77 | RO5 Provides advice, guidance, and 13 5 2 2 2 2 2.54
assistance to researchers in preparing (38.46) | (15.38) | (15.38) | (15.38) | (15.38)
data management plans.

Notes.

3COMM-Research Data Governance Committee; CUST-Research Data Consumer; DGO-Data Governance Office;
DS-Research Data Steward; EXE-Executive Sponsor; FUN-National Funder; GOV-Research Data Governor;
IREP-National and/or Institutional Repository; IT-Information Technology Office; LEAD-Data Governance Leader;
LIB-Library; ORG-Organization; PUB-National Journal Publisher; R-Researcher; RO-Research Management Office
bDifferent set of instrument having different number of panelists

¢Score ranging from: 1-Not Implemented; 2-Slightly Implemented; 3-Moderately Implemented,;
4-Highly Implemented; 5-Very Highly Implemented

dM-Mean

Information was sorted by Task ID and Mean score from the highest to the lowest

Upon examining ‘moderately implemented’ tasks through the lens of the Data
Governance Activities Model, it becomes evident that data practitioners in Malaysia
RPOs predominantly carry out ‘moderately implemented’ tasks across all nineteen areas
and eight predefined decision domains, involving all fifteen identified roles. From 77
tasks, a total of 145 activities were retrieved. This includes 40 activities under the “define’
action construct, 74 activities under the ‘implement’ action construct, and 31 activities

under the “monitor’ action construct.

The highest score for moderately implemented tasks is observed in ‘Monitor
Compliance Monitoring for Data Principle’ activity, constituting 11 occurrences.
Following this is ‘Define Data Strategy for Data Principle’ with 9 occurrences, and the
remaining activities having varying occurrences. Table 5.7 illustrates the code co-

occurrence of RDG tasks classified as ‘moderately implemented’.
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Table 5.7: Total RDG activities vs. Moderately implemented RDG activities

Total Activities by ‘Action’ Total Activities for Total Activities for
construct” Moderately Implemented | Moderately Implemented
Tasks by ‘Action’ construct™| Tasks by Area for Decision

Define Implement | Monitor | Define |Implement| Monitor | Domain
Total=60 | Total =119 | Total =47 |{Total=40| Total =74 |Total =31| (Moderately Implemented

activity™/Total activity”™)

1 7 1 0 6 1 Communication for Data
Principle (n=7/9)

2 16 12 2 6 11 Compliance Monitoring for
Data Principle (n=19/30)

1 3 1 0 1 1 Data Ownership & IPR for
Data Principle (n=2/5)

2 10 4 1 7 2 Data Policy for Data Principle
(n=10/16)

15 8 6 9 7 4 Data Strategy for Data
Principle (n=20/29)

2 3 3 1 2 3 Decision-making
Coordination for Data
Principle (n=6/8)

2 2 2 1 1 1 Performance Measurement for
Data Principle (n=3/6)

4 8 0 3 3 0 Training for Data Principle
(n=6/12)

3 4 1 3 3 1 Data Custodianship for Data
Architecture (n=7/8)

8 9 1 4 6 0 Data Stewardship for Data
Lifecycle (n=10/18)

2 1 1 2 0 1 Data Selection for Data
Storage & Infrastructure
(n=3/4)

5 8 1 5 5 0 Data Repository for Data
Storage & Infrastructure
(n=10/14)

2 6 1 2 1 1 Data Retention & Disposal for
Data Storage & Infrastructure
(n=4/9)

1 6 0 1 6 0 Data Citation for Metadata
(n=7/7)

1 10 1 0 6 0 Data Integrity for Data
Quality (n=6/12)

3 4 1 2 3 1 Issue & Risk Management for
Data Quality (n=6/8)

1 8 4 1 6 2 Data Privacy for Data
Security (n=9/13)

2 3 3 2 2 1 Data Sharing for Data Access
(n=5/8)

3 3 4 1 3 1 Data Licensing for Data
Access (n=5/10)

The remaining 16 percent (n=19) of the tasks are ‘slightly implemented’ by data
practitioners who hold various governance roles within Malaysia RPOs. The mean scores
for these tasks range from 2.13 to 2.46. The task with the highest mean score (2.46) for

this ranking fall under the role of ‘Research Data Consumer’, indicating a lack of
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‘CUST2-compliance with controls specified in the data management plan’. Other tasks
receiving the same score (2.46) come from Administrative Office; the *‘Information
Technology Office’, which offers ‘1T2-minimal technical support for data management,
including storage, backup, and archiving’, and the ‘Research Management Office’, which

infrequently ‘RO3-facilitates and supports the implementation of RDG processes’.

The tasks of the ‘Research Data Governance Committee’, which involve ‘COMM4-
overseeing initiatives to enhance effective and efficient research data utilization’,
‘supporting research data management for institutional initiatives’, and ‘COMMb5-
cultivating a research data management culture that adds value to the institution’, also
received a lower mean score (2.40), indicating a low level of implementation. Similarly,
tasks under the responsibility of the ‘Data Governance Leader’ received the same mean
score of 2.40. These tasks include ‘LEAD1-ensuring the regular review and maintenance
of research data governance policies in line with sector requirements’, ‘LEAD2-deciding
on day-to-day matters related to research data governance’, and ‘LEAD3-directing
decision-making to appropriate stakeholders when needed’. Other tasks under the
purview of the ‘Information Technology Office’ and ‘Research Management Office’,
such as ‘IT1-providing a standardized, robust infrastructure for effective research data
management’ and ‘ROG6-offering templates for incoming and outgoing research data

agreements’, received mean scores of 2.38, respectively.

The remaining eight tasks, falling under the jurisdiction of various governance roles,
scored mean values ranging from 2.13 to 2.33. For instance, the Executive Sponsor, who
is expected to ‘EXE2-oversee the implementation of research data governance as a
framework for good research data management’, and the Data Governance Leader, who
is expected to ‘LEADG6-communicate outcomes of the Research Data Governance

Committee’ and ‘LEAD7-serve as an expert on research data governance and
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recommend solutions’, both scored within this range. Similarly, tasks that should be
handled by the Library, including ‘LIB6-reviewing research data management policies
with governance bodies’, ‘LIB7-providing training on metadata standards, data
management plans, legal/ethical issues’, and LIB8-’offering advice on research data
costs throughout the project lifecycle’, as well as tasks of the Research Data Committee,
supposedly in ‘COMM3-expressing strategic research data requirements reflecting
organizational and management needs’ and ‘COMM®6-periodically reporting on the
value delivered by research data management’, all fell within this mean score range,
almost to the point of not being implemented. This indicates a quite lower level of
implementation. The tasks for various governance roles falling under the slightly

implemented RDG tasks are presented in Table 5.8.

Table 5.8: Slightly implemented RDG tasks

NO [*TASK ID| TASK bN ‘RESPONSE (%) M
1 2 3 4 5

1 COMM4 | Oversees initiatives to enhance 15 5 5 1 2 2 2.40
effective and efficient research (33.33) | (33.33) | (6.67) | (13.33) | (13.33)
data utilization.

2 COMMS5 | Supports research data 15 5 3 4 2 1 2.40
management for institutional (33.33) | (20.00) | (26.67) | (13.33) | (6.67)
initiatives.

3 COMM?7 | Cultivates a research data 15 3 7 2 2 1 2.40
management culture that adds (20.00) | (46.67) | (13.33) | (13.33) | (6.67)
value to the institution.

4 COMMS3 | Expresses strategic research 15 6 3 3 2 1 2.27
data requirements reflecting (40.00) | (20.00) | (20.00) | (13.33) | (6.67)
organizational and management
needs.

5 COMMS6 | Periodically reports on the 15 5 6 2 1 1 2.13
value delivered by research data (33.33) | (40.00) | (13.33) | (6.67) | (6.67)
management.

6 CUST2 | Complies with controls 13 6 1 0 6 0 2.46
specified in the data (46.15) | (7.69) | (0.00) | (46.15) | (0.00)
management plan.

7 EXE2 Oversees the implementation of | 15 4 6 2 2 1 2.33
research data governance as a (26.67) | (40.00) | (13.33) | (13.33) | (6.67)
framework for good research
data management.

8 IT2 Offers technical support for 13 5 3 1 2 2 2.46
data management, including (38.46) | (23.08) | (7.69) | (15.38) | (15.38)
storage, backup, and archiving.

9 IT1 Provides a standardized, robust 13 5 3 1 3 1 2.38
infrastructure for effective (38.46) | (23.08) | (7.69) | (23.08) | (7.69)
research data management.

150



Table 5.8, continued

NO [|*TASK ID| TASK bN ‘RESPONSE (%) M
1 2 3 4 5

10 LEAD1 | Ensures regular review and 15 4 5 3 2 1 2.40
maintenance of research data (26.67) | (33.33) | (20.00) | (13.33) | (6.67)
governance policies in line with
sector requirements.

11 LEAD2 | Decides on day-to-day matters 15 3 7 2 2 1 2.40
related to research data (20.00) | (46.67) | (13.33) | (13.33) | (6.67)
governance.

12 LEAD3 | Directs decision-making to 15 3 6 4 1 1 2.40
appropriate stakeholders when (20.00) | (40.00) | (26.67) | (6.67) | (6.67)
needed.

13 LEAD6 | Communicates outcomes of the | 15 5 4 3 2 1 2.33
Research Data Governance (33.33) | (26.67) | (20.00) | (13.33) | (6.67)
Committee.

14 LEAD7 | Serves as an expert on research | 15 5 5 2 2 1 2.27
data governance and (33.33) | (33.33) | (13.33) | (13.33) | (6.67)
recommends solutions.

15 LIB6 Reviews research data 13 4 4 3 1 1 231
management policies with (30.77) | (30.77) | (23.08) | (7.69) | (7.69)
governance bodies.

16 LIB7 Offers training on metadata 13 4 4 2 3 0 231
standards, data management (30.77) | (30.77) | (15.38) | (23.08) | (0.00)
plans, and legal/ethical issues.

17 LIB8 Advises on research data costs 13 7 1 2 2 1 2.15
throughout the project lifecycle. (53.85) | (7.69) | (15.38) | (15.38) | (7.69)

18 RO3 Facilitates and supports the 13 4 3 3 2 1 2.46
implementation of research data (30.77) | (23.08) | (23.08) | (15.38) | (7.69)
governance processes.

19 RO6 Provides templates for 13 6 1 2 3 1 2.38
incoming and outgoing research (46.15) | (7.69) | (15.38) | (23.08) | (7.69)
data agreements.

Notes.

3COMM-Research Data Governance Committee; CUST-Research Data Consumer; EXE-Executive Sponsor;
IT-Information Technology Office; LEAD-Data Governance Leader; LIB-Library; RO-Research Management Office
bDifferent set of instrument having different number of panelists

¢Score ranging from: 1-Not Implemented; 2-Slightly Implemented; 3-Moderately Implemented;
4-Highly Implemented; 5-Very Highly Implemented

4M-Mean

Information was sorted by Task ID and Mean score from the highest to the lowest

Analyzing the findings from a qualitative perspective reveals that 19 slightly
implemented tasks resulted in a total of 35 activities: 12 activities fall under the ‘define’
construct, 15 activities under the ‘implement’ construct, and 8 activities under the
‘monitor” construct. Furthermore, no tasks have been identified and listed under the
‘slightly implemented tasks’ category for the following six areas: (i) Data Ownership &
IPR for Data Principle, (ii) Data Selection for Data Storage & Infrastructure, (iii) Data
Citation for Metadata, (iv) Issue & Risk Management for Data Quality, (v) Data Privacy
for Data Security, and (vi) Data Licensing for Data Access. This suggests that tasks within

the aforementioned areas are either highly or moderately implemented by Malaysia
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RPOs. Table 5.9 presents the code co-occurrence for tasks that are slightly implemented

by RPOs in Malaysia.

Table 5.9: Total RDG activities vs. Slightly implemented RDG activities

Total Activities by ‘Action’

Total Activities for Slightly

Total Activities for Slightly

construct” Implemented Tasks by Implemented Tasks by
‘Action’ construct™ Area for Decision Domain
Define Implement | Monitor || Define |Implement| Monitor | (Slightly Implemented
Total=60 | Total =119 | Total =47 ||Total=12 | Total =15 | Total =8 | activity/Total activity”)

1 7 1 1 1 0 Communication for Data
Principle (n=2/9)

2 16 12 0 2 0 Compliance Monitoring for
Data Principle (n=2/30

1 3 1

2 10 4 Data Policy for Data Principle
(n=4/16)

15 8 6 4 1 2 Data Strategy for Data
Principle (n=7/29)

2 3 3 1 1 0 Decision-making
Coordination for Data
Principle (n=2/8)

2 2 2 1 1 1 Performance Measurement for
Data Principle (n=3/6)

4 8 0 1 3 0 Training for Data Principle
(n=4/12)

3 4 1 0 1 0 Data Custodianship for Data
Architecture (n=1/8)

8 9 1 Data Stewardship for Data
Lifecycle (n=4/18

2 1 1

5 8 1 Data Repository for Data
Storage & Infrastructure
(n=2/14)

2 6 1 0 1 0 Data Retention & Disposal for
Data Storage & Infrastructure
n=1/9

1 6 0

1 10 1 Data Integrity for Data
Quality (n=2/12

3 4 1

1 8 4

2 3 3 Data Sharing for Data Access
n=1/8

3 3 4

Note.

*The shaded rows signify that no tasks have been implemented in any ‘Action’ constructs within this category
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Additionally, some of the panelists have provided some suggestions, comments or

clarifications on certain questions to demonstrate the current implementation within their

respective institutions, as indicated in the Table 5.10.

Table 5.10: Additional Suggestions/Comments/Clarifications provided by the
Panelists on the Level of Implementation of RDG Tasks

Set Task Statement Suggestions/Comments/Clarifications
Set A Ensures that research data governance policies P34-Not yet but will be implemented.
(Strategic) | are reviewed and maintained in accordance with
sector requirements.
Communicates the Research Data Governance P05-With the lack of data governance
Committee outcomes. policies that transpire to all level of
ministry, it is crucial the decision of the
research data governance committee
outcomes communicated with the rest.
Signs off policy, supports appropriate cultural PO5-It requires higher authority to oversee
and behavioral changes, and allocates these changes and allocate appropriate
appropriate resources to research data resources.
governance activities
Provides advice, guidance, and reviews on P05-There are no other body that may
research data management concerning research advise and set standards to data
integrity and ethics. management.
Set B Store active research data securely and protect them | P02-Data stewardship activities just started
(Tactical) | from loss, unlawful or unethical access, and in over a year ago, with less than 5 datasets
accordance with all other applicable requirements. being managed across the campus.
Ensures any confidential data and material, P02-Based on the current deposition activities
including data and materials held in computing for research datasets, the data that have
systems, are kept appropriately secure according to | confidential issues are not shared by
any applicable privacy laws. researchers.
Ensures the ongoing custodial responsibilities for P02-Deposition of research datasets just
the research data upon researchers leaving the started, and the deposited datasets are all
university. created by researchers whom all of them are
still working at the University.
Provides appropriate training and support to P02-Support is provided to researchers in
researchers with research data management, terms of preparing Data Management Plan
curation, or access queries and other relevant and advice on Data Management Policy, but
research data management regulations and training-wise is still in the planning stage.
procedures.
Examines the research data management plan and P02-The University has Research Data
provides recommendations on its conformity with Management Policy, but not research data
the research data governance policies. governance policy.
Arranges the availability of the necessary P05- Since we don’t have data stewards in
resources, facilities, and support for research data our institution, research data are mainly
management in the research group. managed by individual primary investigator.
Note.

* The exact wording of the task statement as presented in the questionnaire

In summary, while RDG is still in the early stage of implementation within RPOs in

Malaysia, as indicated by P02 that in their institution “Data stewardship activities just

started over a year ago”, the results indicate that all governance tasks have been

collectively initiated, although the implementation is not yet at its fullest. With that, all

areas and decision domains identified from the desk research findings are covered, as
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every governance task has been implemented. This underscores the potential for
introducing and initiating RDM initiatives in individual RPO in Malaysia, considering

their familiarity with specific RDG tasks.

5.4 Importance of Research Data Governance Activities: Insights from Data
Practitioners

What research data governance activities do data practitioners consider significant
for research performing organizations? To address this RQ2, the answers are derived
from the findings of the modified Delphi study: Rounds I, I, and I11. These findings will
provide insights into the essential RDG tasks, areas, and decision domains deemed crucial

for RPOs in Malaysia to establish effective RDM.

5.4.1 Findings for Round I

Following the questions on implementation, the focus shifted to indicating the level of
importance for each governance task. The aim was to establish a consensus on which
tasks associated with various governance roles are important and should be implemented
by Malaysia RPOs, generally. The panelists could choose scale ranges from 1 (Not
Important) to 5 (Very Highly Important) for this purpose. Statements on tasks achieving
a priori consensus threshold, with group consensus level (CL) of 85 percent or higher, an
interquartile deviation (1QD) of 0.5 or lower, and a median of 4 or higher were considered

significant.

Earlier, the raw data was already exported from Cognito Forms to the Excel
spreadsheet, and all the responses were converted into numeric values. Following that,
descriptive statistics for the responses regarding the perceived importance were calculated
in Excel to determine the percentage values indicative of the consensus level (CL).
Additionally, RStudio was employed to calculate the median and interquartile range. The

interquartile range represents the difference between the first quartile (the 25th percentile)

154



and the third quartile (the 75th percentile) of a dataset. In simple terms, it measures the
spread of the middle 50 percent of values (IQR = Q3 — Q1). The built-in median() and
IQR() functions in RStudio were used to compute the median and interquartile range of

the values in the responses, as illustrated in Appendix V.

The value was then updated in the Excel spreadsheet and divided by two to obtain the
interquartile deviation (1QD). IQD is defined as half of the distance between the third and
the first quartile. The formula is 1IQD = Q3 — Q1 / 2. Following the execution of
descriptive statistics, the Excel spreadsheet was appropriately updated. In Excel, the
process enabled clear identification of items that achieved consensus and those that did

not.

Overall, the results indicate a high level of consensus among the panelists regarding
the importance of the RDG tasks assessed in this round. Out of 119 statements evaluated,
78 (65.5%) of them achieved the a priori consensus and 41 items (34.5%) were brought

to the next round for re-evaluation.

Table 5.11 highlights among the tasks evaluated, 23 item statements pertaining to tasks
across various RDG roles received unanimous agreement (CL=100%) on their
importance, with the panelists rating them either as ‘highly important” or ‘very highly
important’. Among these, 18 tasks received the highest group consensus level with a
median rating of 5 and an IQD of 0.5. This implies that most of the panelists consider
these tasks to be of ‘very high importance’. Most of these tasks are linked to the

Researcher role, with a few are attributed to the Research Data Steward role.
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The tasks under the Researcher role that were rated as “very highly important’ by the
majority of the panelists include tasks such as: ‘R1-selecting data for long-term
preservation based on verification, replication, and reuse needs’, ‘R6-handling
intellectual property in research outputs as per obligations’, ‘R8-publishing research
data in disciplinary, institutional, or established repositories’, ‘R9-guaranteeing the
integrity, quality, security, and persistent availability of research data’, ‘R13-
transferring data, materials, and records after projects or upon leaving the institution’,
‘R14-managing data throughout the research data lifecycle’, ‘R15-arranging secure
storage for research data, records, and materials’, ‘R16-understanding the limitations
and risks of third-party storage solutions’, ‘R17-protecting confidential, personal, and
sensitive research data in accordance with legal and ethical requirements’, ‘R19-
upholding open-source file formats and types recommended for preservation, ‘R20-
regularly backing up research data and records’, ‘R22- working with information
security teams to ensure system controls for data protection’, ‘R23-identifying integrity
and quality issues in research data’, and ‘R24-periodically reviewing data access and

usage agreements’.

On the other hand, the “very highly important’ tasks attributed to the Research Data
Steward role as unanimously agreed upon by the panelists, include ‘DS5-ensuring that
research data is archived for long-term preservation’, ‘DS6-ensuring that research data
is licensed for reuse under permissible terms’, ‘DS7-ensuring ongoing custodial
responsibilities for research data is maintained even after researchers leave the
university’, and °‘DS8-providing training and support for researchers in data
management’. This belief indicates that the panelists recognize the significance of these
tasks in facilitating effective RDG. It suggests that there is a shared understanding among
the panelists regarding the essential of these tasks in fostering ethical practices, ensuring

responsible use, and safeguarding research data over the long term. This is particularly
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noteworthy in relation to both roles, namely the Researcher and Research Data Steward,
who play crucial roles in the production of research data and providing necessary support

for RDM.

Table 5.11: Level of importance for research data governance tasks from Round |

NO. [*TASK ID | TASK ®N |*M ["1QD | CL
1 DS5 Ensures the archival of data for long-term preservation. 11 |5 |05 | 100%
DS6 Ensures data licensing for reuse and dissemination. 11 |5 |05 | 100%

3 DS7 Ensures management of custodial responsibilities for 11 |5 |05 | 100%
departing researchers.

4 DsS8 Provides training and support for data management. 11 |5 |05 | 100%

R1 Selects research data for long-term preservation basedon | 11 | 5 | 0.5 | 100%

verification/replication and reuse needs.

6 R6 Protects intellectual property according to funder or 11 |5 |05 | 100%
contractual obligations.

7 R8 Publishes data to established repositories, maximizing 11 |5 |05 | 100%
research value.

8 R9 Guarantees integrity, quality, security, and persistent 11 |5 |05 | 100%
availability of research data.

9 R13 Hands over data and materials after projects or leaving 11 |5 |05 | 100%
the institution.

10 R14 Manages data throughout the lifecycle in line with 11 |5 |05 | 100%
policies, guidelines, and requirements.

11 R15 Arranges safe and secure storage of research materials. 11 |5 |05 | 100%

12 R16 Understands and addresses risks of third-party storage 11 |5 |05 | 100%
solutions.

13 R17 Protects confidential and sensitive data in line with legal | 11 |5 | 0.5 | 100%
and ethical requirements.

14 R19 Upholds open-source file formats and types 11 |5 |05 | 100%
recommended for preservation.

15 R20 Regularly backs up research data in accordance with best | 11 |5 | 0.5 | 100%
practices.

16 R22 Works with the information security team to ensure 11 |5 |05 | 100%
system controls.

17 R23 Identifies and addresses research data integrity and 11 |5 |05 | 100%
guality issues.

18 R24 Periodically reviews data access and usage agreements. 11 |5 |05 | 100%

19 DS3 Ensures appropriate classification and management of 1114 |05 | 100%
research data based on their sensitivity.

20 DS12 Monitors group’s data management regulations. 11 |4 |05 | 100%

21 DS15 Ensures appropriate data access to project team 11 |4 |05 | 100%
members.

22 DS16 Establishes clear data management responsibilitiesinthe | 11 |4 | 0.5 | 100%
group.

23 R21 Develops operating procedures to comply with research 1114 |05 | 100%
data governance.

24 ORG2 Ensures support for grant holders in policy compliance. 47 14 105 | 96%

25 ORG6 Maintains institutional-level research data governance 47 15 |05 | 94%
policies.

26 EXE1 Provides necessary facilities and support for efficient 1514 |05 |93%
research data management.

27 LEAD4 Develops and maintains a central repository for 1514 |05 |93%
governance policies, guiding principles, and decisions.
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Table 5.11, continued

NO. |8TASK | TASK ®N | "M ["IQD | CL
ID

28 IT2 Offers technical support for data management, including 13 |5 |05 |92%
storage, backup, and archiving.

29 IT3 Provides secure access management following ICT 13|15 |05 |92%
security guidelines.

30 LIB1 Coordinates a network of data stewards. 13 05 | 92%

31 RO1 Advocates organizational awareness of research data 13 05 | 92%
management issues.

32 RO2 Ensures governance policies are updated based on the 1314 |05 |92%
latest funder requirements and national directives.

33 RO5 Provides advice, guidance, and assistance to researchersin | 13 [ 4 | 0.5 | 92%
preparing data management plans.

34 ORG4 | Safeguards researchers’ rights, ensuring access to their 47 |5 |05 |91%
data.

35 ORG7 | Enables planning and execution of good research data 47 15 |05 |91%
management practices.

36 ORG9 | Ensures ethical use of research elements like animals, 47 15 |05 |91%
human subjects, and materials.

37 ORG12 | Owns all research data and associated intellectual property. | 47 05 |[91%

38 ORG13 | Develops best practices for data sharing in different fields. | 47 05 |91%

39 ORG14 | Provides researchers with training on effective research 47 05 |91%
data management.

40 ORG3 | Manages an institutional metadata catalogue, especially for | 47 | 4 | 0.5 | 91%
publicly funded research.

41 ORG8 | Collaborates with funders, policymakers, and stakeholders | 47 {4 | 0.5 | 91%
to align governance with sector requirements.

42 GOV1 | Facilitates resources and support for research data 11 |5 |05 |91%
management.

43 GOV2 | Approves storage, disposal, and publication of research 11 |5 |05 |91%
data.

44 GOV4 | Ensures effective communication on data management. 11 |5 |05 |91%

45 GOV6 | Ensures compliance by principal investigators. 11 |5 |05 |91%

46 GOV7 | Reports IT security incidents and data breaches. 11 |5 |05 |91%

47 GOV8 | Supervises adherence to regulations and procedures. 11 |5 |05 |91%

48 Ds1 Securely store and protect active research data to meet 11 |5 |05 |91%
compliance requirements.

49 DS17 Arranges resources and support for research data 11 |5 |05 |91%
management in the group.

50 R2 Retains research data securely for a period determinedby |11 |5 |05 | 91%
the organization.

51 R4 Ensures written agreements cover ownership, sharing, 11 |5 |05 |91%
storage, and disposal of research data.

52 R10 Disposes of data and materials securely. 11 |5 |05 |91%

53 R12 Reports security breaches affecting research data. 11 |5 |05 |91%

54 GOV3 | Models responsible data management behavior. 11|14 |05 |91%

55 GOVS5 | Ensures the requirement of data management plans for 11|14 |05 |91%
grant applications.

56 DS4 Ensures the security of confidential data in accordance 1114 |05 |91%
with privacy laws.

57 DS9 Ensures data retention as per organizational guidelines. 11 05 |91%

58 DS13 Ensures the availability of data management plans for 11 05 |91%

research projects.
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Table 5.11, continued

NO. |*°TASK ID | TASK °N | "M |"IQD | “CL

59 R11 Includes a data access statement in publications. 11 05 |91%

60 R18 Participates in training on research data management and | 11 05 |91%
contractual obligations.

61 ORG10 Facilitates investigations into scientific misconduct or 47 | 5 05 | 89%
conflict of interest.

62 ORG16 Offers facilities, advisory services, and resources for 47 | 5 05 | 89%
secure data storage and management.

63 ORG17 Ensures storage facilities comply with legal and 47 | 5 05 | 89%
regulatory requirements.

64 ORG5 Establishes a governance committee overseeing data 47 | 4 05 | 89%
governance implementation.

65 FUN2 Reviews implementation of research data management 24 |45 |05 | 88%
plans.

66 FUN1 Defines research data governance principles aligned with | 24 | 4 0.5 | 88%
funding principles.

67 FUN3 Specifies retention periods for significant research data. 24 0.5 | 88%

68 ORG1 Ensures research data availability for the research 47 05 | 87%
community.

69 ORG11 Takes custody of data when necessary for appropriate 47 | 4 05 | 87%
access.

70 EXE2 Oversees the implementation of research data 15 | 4 05 | 87%
governance as a framework for good research data
management.

71 ORG15 Ensures long-term stewardship based on 47 | 4 05 | 85%
institutional/national data infrastructure.

72 ORG18 Acknowledges contributions of researchers who 47 | 4 05 | 85%
generate, preserve, and share key datasets.

73 CUST1 Acknowledges data sources and adhere to access terms 13 |5 05 | 85%
and conditions.

74 LIB6 Reviews research data management policies with 13 | 4 05 | 85%
governance bodies.

75 IT1 Provides a standardized, robust infrastructure for 13| 4 05 | 85%
effective research data management.

76 RO4 Organizes training events on research data management. | 13 05 | 85%

77 RO6 Provides templates for incoming and outgoing research 13 05 | 85%
data agreements.

78 CUST2 Complies with controls specified in the data management | 13 | 4 05 | 85%
plan.

Note:

3CUST-Research Data Consumer; DS-Research Data Steward; EXE-Executive Sponsor; FUN-National Funder;

GOV-Research Data Governor; IT-Information Technology Office; LEAD-Data Governance Leader; LIB-Library;
ORG-Organization; R-Researcher

RO-Research Management Office

bDifferent set of instrument having different number of panelists
Percentages were rounded to the nearest whole number

*M — Median; 1QD - Interquartile deviation; CL — Consensus Level
Information was sorted based on a priori criteria (M, 1QD, CL)

The highlighted items reached the highest group consensus
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However, there are panelists who view tasks like ‘ORG15-ensuring long-term
stewardship based on institutional/national data infrastructure’, ‘ORG18-acknowledging
contributions of researchers who generate, preserve, and share key datasets’, ‘CUST1-
acknowledging research data sources and adhering to access terms and conditions’,
‘LIB6-reviewing research data management policies with governance bodies’, “IT1-
providing a standardized, robust infrastructure for effective RDM’, ‘RO4-organizing
training events on RDM’, as well as ‘RO6-providing templates for incoming and outgoing
research data agreements’, and ‘CUST2-complying with controls specified in the data
management plan’ as lesser priorities with a CL of 85%. Nevertheless, it is important to

note that collectively, these tasks fulfil the minimum a priori consensus criteria.

5.4.2 Findings for Round 11

Moving on to Round I, the panelists were allowed to re-evaluate their ratings for the
importance of task statements that had not reached a consensus in the initial round. This
phase enabled the panelists to examine the group responses, allowing them to decide
whether to uphold their original responses or amend them based on insights from the
group’s collective feedback. Similar to Round I, after the closure of the Round Il survey,
the raw data was exported from Cognito Forms to the same Excel file and sheet. The
approach to obtaining descriptive statistics, including the median, interquartile deviation

(IQD), and percentage values, remained consistent across both RStudio and Excel.

For Round 11, invitations were extended to the same group of data practitioners (n=47)
who participated in Round I. However, only 34 (72%) of them responded, including those
who had the privilege of answering two sets of instruments, resulting in 37 received
responses. During Round I1, the remaining 41 items that did not reach consensus in Round
| were re-evaluated. Out of the 37 who responded, seven of them (19%) have amended

their responses, with at least one item being re-rated. Among the
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suggestions/comments/clarifications of changing their responses from the previous round

are influenced by several factors as outlined in Table 5.12. Meanwhile, most of the

panelists maintained their previous responses, either because their rating was aligned with

the majority group rating or because they wanted to adhere to it, believing it represented

the best rating for the respective item.

Table 5.12: Panelists” Suggestions/Comments/Clarifications on changing Round I’

responses
Set Task Statement” Suggestions/Comments/Clarifications
Set A Ensures that research data governance PO5-Recent  discussion  on  data

(Strategic)

policies are reviewed and maintained in
accordance with sector requirements.

governance within the ministry shows
there are more room for improvement,
hence the lack of policies proven the task
is more difficult than I initially assume.

Communicates the Research Data
Governance Committee outcomes.

PO5-With the lack of data governance
policies that transpire to all level of
ministry, it is crucial the decision of the
research data governance committee
outcomes communicated with the rest.

Signs off policy, supports appropriate
cultural and behavioral changes, and
allocates appropriate resources to
research data governance activities

PO5-1t requires higher authority to
oversee these changes and allocate
appropriate resources.

Provides advice, guidance, and reviews
on research data management concerning
research integrity and ethics.

PO5-There are no other body that may
advise and set standards to data
management.

Set B
(Tactical)

Approves annual attestations to ensure
researchers are aware of the relevant
research data usage requirements.

PO5-1t is agreeable that higher body
requires to coordinate proper use of
research data.

Makes decisions where standard research
data guidelines are ambiguous or not
applicable.

PO5-The higher authority shall play this
role.

Assists the institution in the event of an
external audit, including granting access
to research data as required.

P05-The data stewards will ensure the
proper data management plan is in place.

Examines the research data management
plan and provides recommendations on
its conformity with the research data
governance policies.

PO5-Data steward will ensure proper plan
in place and will be great help to the
researchers and team.

Develops and records procedures and
processes for selection, collection,
storage, use (including reuses), access,
and retention of research data related to
their research programme, including
protection of essential records in the
event of a natural disaster or other
emergencies.

PO5-Data steward can represent the
secondary data usage better.

Ensures that research data management
requirements are costed in the research
proposals.

PO5-These requirements ~costing RDM
in research proposal~ are proven crucial
throughout the data management journey.
Absent/lack thereof these will cause
missed opportunity for the data to be
reuse in the future.
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Table 5.12, continued

Set Task Statement” Suggestions/Comments/Clarifications
Set B Fosters a culture and training regime for | P25-Less training available related to
(Tactical) research data awareness, including data research data.
usage agreements, disclosure process,
and security controls.
Set C The Library acts as the custodian of P21-Library has human resources with
(Operational) | centrally managed research data relevant knowledge.
collection metadata records by
publishing sufficient appropriate
metadata describing every shared dataset
on a publicly available catalogue.
The Library provides high-quality P21-Actually, to develop very high-
infrastructure and facilities for collecting, | quality infrastructure and facilities, it is
storing, accessing, sharing, and archiving | up to the
research data. institutions/university/organization
budget. But then how to manage that
system keep on going utilized is the main
point.
Research Office facilitates, coordinates, | P26-Since the library at our university
and supports the execution of the lead the RDM initiatives, hence I think
processes in the research data the library needs to facilitate,
governance policies. coordinates, and supports the execution
of the processes in the research data
governance policies.
The Library provides training and advice | P30-It will not only the library, but it
on all aspects of research data depends on the roles associated with
management including minimum particular offices. For example, storage,
standards for metadata description, the the IT Department need to provide
writing of research data management training and advice in that aspect.
plans, funders requirements, ownership,
copyright and licenses, linked identifiers,
data citation and legal and ethical issues
related to the collection, storage, access,
sharing and archiving of research data.
The Library provides high-quality P30-Since the library at our university
infrastructure and facilities for collecting, | need to develop and manage the research
storing, accessing, sharing, and archiving | data repository, hence I change my
research data. response to very highly important.
Set D National and/or institutional repository P43-Has not attained to very highly
(Researcher) defines a preference for non-proprietary | important scale due to limited
international and community standards repositories and lack of awareness of
that facilitate access, use, and standards required.
interpretation of research data.
Note.

* The exact wording of the task statement as presented in the questionnaire

After the conclusion of Round II, 28 (23.5%) additional items, successfully reached
consensus among the panelists. This time, 11 of these items received unanimous
agreement (CL=100%) from all panelists. Some panelists revised their initial responses
and recognized that these items are either ‘highly important’ or ‘very highly important’.

Nevertheless, 13 items (10.9%) failed to achieve consensus and were subsequently
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excluded from the list. “Monitors compliance with the research data governance policies
and supporting processes’ is the item that received the lowest rate (69%) where many
panelists do not agree on the importance of this task which is under the responsibility of
the Office of Research Data Governance. The exclusion of these items does not
necessarily suggest their lack of importance; rather, it signifies that, at this point, they are
deemed less critical for implementation within RPOs. Furthermore, the removal of these
items has not impacted the coverage of areas and decision domains identified in the earlier

desk research. The panelists’ responses for Round Il are summarized in Table 5.13.

Table 5.13: Level of importance for research data governance tasks from Round 11

NO |2TASK ID| TASK °N | "M | "IQD| ¢CL

1 |LIB2 Manages research data metadata records and publishes them | 10 [ 5 | O 100%
on a public catalog.

2 | R7 Provides sufficient metadata for discoverability and 6 [5 |0 100%
reusability of research data.

3 | LIB3 Maintains a research data repository for registering dataand | 10 | 5 | 0.5 | 100%
other outputs.

4 | R5 Writes a comprehensive research data management plan. 6 [5 |05 |100%

5 | GOV9 Approves attestations for researcher awareness. 8 [45/05 |100%

6 | GOVil Makes decisions in ambiguous data guidelines. 8 [45/05 |100%

7 | GOV13 | Sponsors, secures, and/or influences resources for research 8 [45/05 | 100%

data management.

DS2 Assists in external audits and provides data access. 8 [45/05 | 100%

DS10 Reviews and recommends improvements to data management| 8 | 45| 0.5 | 100%
plans.

10 | DS11 Develops processes for data selection, storage, and protection.| 8 | 45| 0.5 | 100%

11 | LIB7 Offers training on metadata standards, data management plans 10 | 45| 0.5 | 100%

and legal/ethical issues.
12 | IREP2 Specifies required contextual information and metadata for 16 |5 |05 |94%
deposited data.
13 | LEAD1 Ensures regular review and maintenance of research data 135 |05 | 92%
governance policies in line with sector requirements.
14 | DGO1 Signs off policies, supports cultural and behavioral changes, ai 13 | 5 | 0.5 | 92%
allocates resources to research data governance activities.

15 | LEADG6 Communicates outcomes of the Research Data Governance 1314 |05 | 92%
Committee.

16 | DGO4 Provides advice, guidance, and reviews on research data 134 |05 |92%
management, emphasizing research integrity and ethics.

17 | LIB4 Defines the institution’s support for research data 105 |05 |90%
management.

18 | LIB5 Provides high-quality infrastructure for data collection, 105 |05 |90%
storage, and sharing.

19 | LIBS8 Advises on research data costs throughout the project 10 | 45| 05 | 90%
lifecycle.
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Table 5.13, continued

NO [®TASK ID| TASK °N | "M |"IQD| ©CL
20 | GOV10 | Promotes a culture of data awareness and training. 45105 | 88%
21 | GOV12 | Sets expectations for data classification and retention. 45|05 | 88%
22 | DS14 Ensures the inclusion of data management costs in research 4 105 | 88%
proposals.

23 | COMML1 | Provides a common vocabulary for primary research data 135 |05 | 85%
entities and types, essential to the organization.

24 | LEAD5 | Maintains the Research Data Governance Committee agenda | 13 | 4 | 0.5 | 85%
and convenes meetings.

25 | LEAD7 | Serves as an expert on research data governance and 134 |05 | 85%
recommends solutions.

26 | COMM4 | Oversees initiatives to enhance effective and efficient 1314 |05 | 8%
research data utilization.

27 | COMMS5 | Supports research data management for institutional 134 |05 | 85%
initiatives.

28 | COMMY | Cultivates a research data management culture that adds 134 |05 | 85%
value to the institution.

-1 | R3 Budgets costs for capturing, managing, archiving, and sharing| 6 | 45| 0.5 | 83%
research data.

-2 | IREP1 Defines non-proprietary standards for access, use, and 16 [ 4 |05 | 81%
interpretation.

-3 | RO3 Facilitates and supports the implementation of researchdata | 10 | 4 | 0.5 | 80%
governance processes.

-4 | LEAD2 | Decides on day-to-day matters related to research data 13 |4 | 0.75 | 77%
governance.

-5 | LEAD3 | Directs decision-making to appropriate stakeholders when 13 |4 | 0.75 | 77%
needed.

-6 | COMM2 | Develops tools, guidelines, principles, and policies for 13 |4 | 0.75 | 77%
research data, covering classification, access, usage, integrity,
retention, roles, incident response, and integration.

-7 | COMM3 | Expresses strategic research data requirements reflecting 13 |4 |0.75 | 77%
organizational and management needs.

-8 | COMMG6 | Periodically reports on the value delivered by research data | 13 | 4 | 0.75 | 77%
management.

-9 | DGO2 Approves and implements processes supporting research data | 13 | 4 | 0.75 | 77%
governance policies.

-10 | PUB1 Endorses research data deposits in established repositories. 16 0.75 | 75%

-11 | FUN4 Provides advice directly or through data services. 16 (4 |1 75%

-12 | CUST3 Enters into data use agreements for accessing embargoed 104 |1 70%
research data.

-13 | DGO3 Monitors compliance with research data governance policies | 13 [ 4 | 1 69%
and supporting processes.

Notes:

3COMM-Research Data Governance Committee; CUST-Research Data Consumer; DGO-Data Governance Office;
DS-Research Data Steward; FUN-National Funder; GOV-Research Data Governor; LEAD-Data Governance Leader;
LIB-Library; R-Researcher; RO-Research Management Office

bDifferent set of instrument having different number of panelists
Percentages were rounded to the nearest whole number

*M - Median; 1QD - Interquartile deviation; CL — Consensus Level
Information was sorted based on a priori criteria (M, 1QD, CL)

The highlighted items in yellow reached CL=100

The highlighted items in grey did not reach a consensus and were eliminated
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54.3 Findings for Round 111

In Round 111, the primary focus was on gaining broader insights into RDG activities.
This involved determining the significance of specific areas and evaluating the
importance of different decision domains for RDG. The Round Ill instrument was
developed in accordance with the findings from the desk research and was informed by
insights gained in previous rounds. In essence, the statements for each item that had
achieved consensus in the earlier rounds were formulated to assess the perceived

importance of RDG areas and decision domains.

Table 5.14 displays the results for Round Ill, providing descriptive analysis for each
RDG area and decision domain derived from Excel and RStudio. It is worth noting that
Research Data Integrity and Compliance Monitoring are areas that achieved unanimous
agreement with a 100 percent CL, indicating a robust consensus on their critical
importance. Similarly, Research Data Ownership & Intellectual Property Rights, Issue &
Risk Management, Research Data Stewardship, Research Data Custodianship, Research
Data Privacy, and Training received high approval, each securing a 97 percent CL,
indicating a collective acknowledgement of their significance. The CL for Research Data
Policy, Research Data Repository, and Research Data Sharing, all at 94 percent,
emphasized a shared recognition of their importance in the RDG landscape. While,
Research Data Strategy, Performance Measurement, Research Data Retention &
Disposal, and Research Data Licensing, all with a 91 percent CL, indicate a shared
acknowledgment of these areas in the RDG framework. Research Data Citation and
Decision-Making Coordination, achieved an 88 percent CL each, signifying a notable
level of agreement on its importance. Research Data Selection and Communication, each

with an 85 percent CL, demonstrate a substantial but slightly less unanimous consensus.
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Table 5.14: Level of importance for RDG areas and decision domains from Round
(1]

NO YTEMID| ITEM N °M | PIQD beCL
1 Ald Research Data Integrity 33 5 0.25 100%
2 A6 Compliance Monitoring 33 4 0.5 100%
3 A3 Research Data Ownership & IPR 33 5 0.5 97%
4 A5 Issue & Risk Management 33 5 0.5 97%
5 AT Research Data Stewardship 33 5 0.5 97%
6 A8 Research Data Custodianship 33 5 0.5 97%
7 Al2 Research Data Privacy 33 5 0.5 97%
8 Al9 Training 33 5 0.5 97%
9 Al Research Data Policy 33 5 0.5 94%
10 Al0 Research Data Repository 33 5 0.5 94%
11 Al6 Research Data Sharing 33 5 0.5 94%
12 A2 Research Data Strategy 33 5 0.5 91%
13 Ad Performance Measurement 33 4 0.5 91%
14 All Research Data Retention & Disposal 33 4 0.5 91%
15 Al5 Research Data Licensing 33 4 0.5 91%
16 Al3 Research Data Citation 33 4 0.5 88%
17 Al8 Decision-Making Coordination 33 4 0.5 88%
18 A9 Research Data Selection 33 4 0.5 85%
19 Al7 Communication 33 4 0.5 85%
1 D5 Research Data Security 33 5 0.25 100%
2 D2 Research Data Lifecycle 33 5 0.5 100%
3 D6 Metadata Management 33 5 0.5 100%
4 D1 Research Data Principle 33 4 0.5 100%
5 D4 Research Data Storage & Infrastructure 33 5 0 97%
6 D3 Research Data Architecture 33 5 0.5 94%
7 D7 Research Data Quality 33 5 0.5 94%
8 D8 Research Data Access 33 5 0.5 94%
Notes.

2A- RDG Area; D-RDG Decision Domain
®M — Median; 1QD — Interquartile deviation; CL — Consensus Level
‘Percentages were rounded to the nearest whole number

Meanwhile, within the RDG decision domain, Research Data Principle, Research Data
Lifecycle, Research Data Security, and Metadata Management achieved a CL of 100
percent, indicating unanimous agreement on their fundamental importance. Additionally,
Research Data Storage & Infrastructure received a strong CL approval rating of 97
percent, underlining its significance. The 94 percent CL for Research Data Architecture,
Research Data Quality, and Research Data Access reveal a broad acknowledgement of
these decision domains in the RDM landscape. These ratings collectively indicate a high
degree of consensus regarding the importance of these principles and practices within the
framework of RDG. The assigned importance ratings to various RDG areas and decision

domains emphasize the need to prioritize tasks aimed at safeguarding data integrity,

166



ensuring compliance, and enhancing the efficient management of data within research

settings.

5.5 Research-Derived Descriptions for Research Data Governance Areas and
Decision Domains

The initial descriptions were derived from literature and web search, and these

foundational descriptions were also included in the glossary of terms within the

instruments, serving as a point of reference for the panelists.

The findings on panelists” assessment and evaluation of these initial descriptions of
RDG areas and decision domains are presented in Table 5.15. During Round IlI,
consensus was defined as unanimous agreement (100%) among all panelists. In instances
where consensus was not attained due to having new suggestions or modifications from

the panelists, the descriptions were revisited in Round IV for re-assessment.

The results for Round 11 indicate widespread acceptance and agreement with the
majority of the initial descriptions. Out of the 27 descriptions related to RDG areas (n=18)
and decision domains (n=9), two from RDG areas underwent revision by at least a single
participant, who proposed new descriptions. These revisions were finalized in the
subsequent round, allowing the panel to re-evaluate and decide whether to accept or reject
the revised descriptions. Meanwhile, the remaining descriptions were endorsed as

standard research descriptions through this Delphi study.
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Table 5.15: Assessment of descriptions of RDG areas and decision domains in Round

“ID

ITEM

INITIAL DESCRIPTION

ACCEPTED

REVISED

Count| %

Count | %

REVISED
DESCRIPTION

Al

Research
Data Policy

All procedures, guidelines,
standards, and requirements that
have been developed within an
institution or partnership for the
management, archiving and
sharing of research data.

32 | 97%

1 3%

All policies,
procedures,
guidelines,
standards, and
requirements
that have been
developed
within an
institution or
partnership for
the
management,
archiving and
sharing of
research data.

A2

Research
Data
Strategy

How an organization improves
specific business objectives by
strategically using its research
data as assets.

33 [100%

A3

Research
Data
Ownership
& IPR

The legal or moral rights that
gives individuals, groups, or
organizations the authority to
determine storage, retention,
disposal, publication, or
licensing arrangements of ideas,
inventions, and creative
expressions.

33 |100%

A4

Performance
Measurement

Evaluating how well research
data are managed and the value
they deliver for users and other
stakeholders.

33 [100%

A5

Issue & Risk
Management

The ability to identify and
monitor risks (threats and
opportunities), to plan and
implement responses to those
risks, and respond to other
issues that affect the change
initiative.

33 [100%

A6

Compliance
Monitoring

The observation of the
environment to identify gaps
between the actual operations,
the internal policies and
standards, and the requirements
as they derive from external
regulations, laws, and orders.

33 |100%

A7

Research Data
Stewardship

The oversight of the entire
research data lifecycle, aiming
to ensure that the right processes
are put in place and that
appropriate decisions are made
to make research datasets
Findable, Accessible,
Interoperable and Reusable
(FAIR).

33 [100%
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Table 5.15, continued

“ID | ITEM INITIAL DESCRIPTION ACCEPTED| REVISED| REVISED
Count| % |Count| % DESCRIPTION
A8 | Research Data] A set of activities required to 33 |100% | - - -

Custodianship| ensure that important datasets
are developed, maintained, and
are accessible within their
defined specifications.

A9 | Research The process of choosing 33 |100% | - - -
Data research datasets, which are
Selection considered worth long-term
preservation by a data archive.
A10 | Research A digital platform where 33 |100% | - - -
Data research data may be stored and

Repository made available. This includes
but is not limited to an
institutional data repository, a
discipline specific repository, a
funder repository, or a
commercial system.

All | Research The long-term storage of 33 [100% | - - -
Data research data and records after
Retention & | the completion of a research
Disposal activity/project, for the purposes

of meeting legal obligations or
other purposes. Meanwhile,
research data disposal describes
how research data is destroyed.

Al12 | Research The rights and obligations of 33 |100% | - - -
Data Privacy | individuals and the organization
with respect to the collection,
use, retention, and disclosure of
personal information.

Al13 | Research A reference to research data for 33 [100% | - - -
Data the purpose of credit attribution
Citation and facilitation of access.

Al4 | Research The maintenance of, and the 33 [100% | - - -
Data assurance of the completeness,
Integrity accuracy, and consistency of

research data over its entire
lifecycle from inconsistencies,
accidental or malicious
alteration or destruction.

A15 | Research A license applied to research 33 |100% | - - -
Data data or research datasets that
Licensing clearly defines how and in

which conditions it can be
reused and guides future re-
users.

Al16 | Research The process of taking any type 33 |100% | - - -
Data Sharing | of research data and making it
available for other researchers to
examine or use.

Al7 | Communica- | Communication attempts to 33 |100% | - - -
tion raise awareness of the research
data governance program

among stakeholders constantly.
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Table 5.15, continued

ITEM

INITIAL DESCRIPTION

ACCEPTED| REVISED| REVISED

DESCRIPTION

Count] % |[Count] %

Al8

Decision-
Making
Coordination

The observation of the
environment to identify gaps
between the actual operations,
the internal policies and
standards, and the requirements
as they derive from external
regulations, laws, and orders.

33 100%| - - -

Al9

Training

Sets of activities that are
specifically designed to improve
research data management skills
thereby enhancing increased
performance or productivity.

32 97% |1 A set of
activities
designed to
improve
research data
management
skills,
enhancing
performance,
productivity,
capacity
building, and
knowledge
transfer.

3%

D1

Research Data
Principle

Setting the boundaries for the
intended uses of research data,
the organization’s standards for
data quality, and ultimately the
foundation for how users will
access and interpret the data.

33 | 100%]| - - -

D2

Research Data
Lifecycle

The process through which
research data flow from
creation, to processing, analysis,
preservation,
distribution/sharing and re-use.

33 100%| - - -

D3

Research Data
Architecture

A set of rules, policies,
standards, and models that
govern and define the type of
data collected and how it is
used, stored, managed, and
integrated within an
organization and its database
systems.

33 | 100%]| - - -

D4

Research Data
Storage &
Infrastructure

The technology, policies,
standards, and human resources
necessary to acquire, process,
store, distribute, and improve
utilization of research data,
including the retention of
research data using technology
specifically developed to keep
that data and have it as
accessible as necessary.

33 100%| - - -

D5

Research Data
Security

The protection of research data
from loss, unauthorized access,
and unauthorized modification.
Security must be maintained
while research data is both at
rest and in transit.

33 100%| - - -
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Table 5.15, continued

“ID | ITEM INITIAL DESCRIPTION ACCEPTED| REVISED| REVISED
DESCRIPTION

Count] % |[Count] %

D6 | Metadata A set of processes for 33 [100% | - - -
Management determining structured
information about the attributes
of a dataset that enables the
research data to be identified,
retrieved, and managed over

time.
D7 | Research Data | A measure of the condition of 33 [100% | - - -
Quality research data based on factors

such as accuracy, completeness,
consistency, reliability and
whether it is up to date.

D8 | Research Data | The degree to which the 33 [100% | - - -
Access research data collected is made
available to individuals, groups
and/or the public.

Notes.
*A- RDG Areas; D-RDG Decision Domains

The panelists were given another opportunity in Round IV to re-evaluate responses for
items or statements that had not received a group consensus during Round I11, aiming to
establish a confirmed and definitive consensus. The earlier two items related to the
descriptions of RDG areas were brought into this round for re-evaluation, as new revised
descriptions were available. Since this was a concluding round, consensus was
determined by the majority agreement among panelists, who either endorsed the revised
descriptions or opted to retain the initial descriptions, reflecting the peak of the

collaborative process.

Based on the results, the panelists achieved a majority agreement on the revised
descriptions for all RDG areas listed in this round. As a result, these descriptions, along
with those that obtained unanimous agreement in the previous round, were officially
endorsed as standard descriptions within the scope of this research. The results are

presented in Table 5.16:
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Table 5.16: Re-assessment of definitions pertaining to RDG areas and decision
domains in Round 1V

NO. | ITEM REVISED DESCRIPTION USED REVISED RETAINED
ID DESCRIPTION INITIAL
DESCRIPTION
Count | Percentage| Count |Percentage
1 Al All policies, procedures, guidelines, 15 57.7% 11 42.3%
standards, and requirements that have
been developed within an institution or
partnership for the management,
archiving and sharing of research data.
2 Al9 A set of activities designed to improve 19 73.1% 7 26.9%
research data management skills,
enhancing performance, productivity,
capacity building, and knowledge
transfer.

In conclusion, the provision of standardized descriptions for each element of RDG

activities, derived from the Delphi study, is crucial. Through continuous refinement, these

descriptions will contribute to establishing a foundation for developing the RDG

framework.

5.6  Gap Analysis: Perceived Importance vs. Implementation

Since there were data available on the actual implementation and perceived importance

of RDG activities, the connection between both aspects was then analyzed in more detail.

Therefore, a gap analysis was conducted to examine these activities by measuring the

differences between panelists’ perceived importance and actual implementation. The

hypotheses are presented as follows:

e Null Hypothesis (Ho): There is no significant difference between the actual

implementation and perceived importance of RDG tasks among data

practitioners within RPOs.

e Alternative Hypothesis (H1): There is a significant difference between the

actual implementation and perceived importance of RDG tasks among data

practitioners within RPOs.
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The data were derived from the responses received in Round I, and the sample size
varies based on different groups of panelists. Figure 5.1 displays mean comparisons
between the perceived importance and actual implementation of RDG tasks among data
practitioners in Malaysia RPOs, as responded by 47 panelists. The panelists’ perceived
importance means range from 4.170 to 4.489, with an overall mean of 4.3. Among the 18
tasks for the Organization role, twelve of them (67%) show higher mean values than the
overall mean, including ORG2, ORG3, ORG4, ORG6, ORG7, ORG8, ORG10, ORG12,
ORG13, ORG14, ORG16, and ORG17. ORG4 receives the highest mean rating for
perceived importance (M=4.489), followed by ORG6 and ORG7 (M=4.468), ORG14
(M=4.447), and ORG2 (M=4.404). Tasks such as ORG5 (M=4.255), ORG15 & ORG18

(M=4.191), and ORG1 (M=4.170) receive relatively lower importance mean scores.

ORG1

ORG2

ORG3

ORG4

ORG5

ORG6

ORG7

ORG8

ORG9

ORG10

ORG11

ORG12

ORG13

ORG14

ORG15

ORG16

ORG17

ORG18

= Importance  OlImplementation

Figure 5.1: Comparisons between importance and implementation means for RDG
tasks related to the Organization Role
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On the other hand, panellists’ actual implementation means scores range from 2.638
to 4. The overall mean for actual implementation is 3.2, notably lower than the overall
mean for perceived importance. The highest ratings are for ORG9 (M=4), followed by
ORG10 (M=3.830), and ORG12 (M=3.809). Conversely, lower scores are observed for

ORG15 (M=2.809), ORG13 (M=2.787), ORG1 (M=2.702), and ORG3 (M=2.638).

The paired-sample t-test was conducted to analyze the gap scores between the
perceived importance and actual implementation for each individual RDG task. The
results of the paired-sample t-test, focusing on the perceived importance and actual
implementation of RDG tasks associated with the Organization role, are presented in
Table 5.17. All these 18 RDG tasks exhibit lower mean ratings for actual implementation
than perceived importance, resulting in negative mean differences. In the paired-sample
t-test, statistically significant mean differences are observed in 17 tasks, except for ORG9
(M.D=-0.298, t=-2.003, p=0.051), which has a slightly larger p-value just above 0.05.
The tasks with the highest negative mean differences are ORG3 (M.D=-1.681, t=-8.321),
followed by ORG13 (M.D=-1553, t=-8.417), ORG1 (M.D=-1.468, t=-8.422), and
ORG15 (M.D=-1.383, t=-6.890). These areas are identified as focal points that necessitate

further attention for improvement.

In Figure 5.2, mean comparisons are presented illustrating the perceived importance
and actual implementation of RDG tasks associated with the roles such as Executive
Sponsor (EXE), Data Governance Leader (LEAD), Research Data Governance
Committee (COMM), and Data Governance Office (DGO), as outlined in the survey
instrument: Set A (Strategic). This information is based on the responses from 15

panelists who participated in this set.
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Table 5.17: Gap analysis between perceived importance and actual implementation
of RDG tasks related to the organization role

TASK ID

TASK

Implementation

Importance

Paired-sample t-test

M

S.D.

Rank

M

S.D.

Rank

M.D

t-value

Sig.

ORG1

Ensures research data availability
for the research community.

2.702

1.121

16

4.170

0.868

12

-1.468

-8.422

*0.000

ORG2

Ensures support for grant holders
in policy compliance.

3.723

1.210

5

4.404

0.648

4

-0.681

-4.468

*0.000

ORG3

Manages an institutional metadata
catalogue, especially for publicly
funded research.

2.638

1.342

17

4.319

0.783

7

-1.681

-8.321

*0.000

ORG4

Safeguards researchers’ rights,
ensuring access to their data.

3.787

1.284

4.489

0.718

-0.702

-3.907

*0.000

ORG5

Establishes a governance
committee overseeing data
governance implementation.

3.043

1.197

11

4.255

0.820

10

-1.213

-6.845

*0.000

ORG6

Maintains institutional-level
research data governance policies.

3.149

1.367

4.468

0.654

-1.319

-7.218

*0.000

ORG7

Enables planning and execution
of good research data
management practices.

3.106

1.371

10

4.468

0.654

-1.362

-7.522

*0.000

ORG8

Collaborates with funders,
policymakers, and stakeholders to
align governance with sector
requirements.

3.149

1.285

4.340

0.760

-1.191

-6.857

*0.000

ORG9

Ensures ethical use of research
elements like animals, human
subjects, and materials.

4.000

1.198

4.298

1.020

-0.298

-2.003

*0.051

ORG10

Facilitates investigations into
scientific misconduct or conflict
of interest.

3.830

1.148

4.362

0.919

-0.532

-3.925

*0.000

ORG11

Takes custody of data when
necessary for appropriate access.

3.213

1.429

4.277

0.852

-1.064

-5.878

*0.000

ORG12

Owns all research data and
associated intellectual property.

3.809

1.245

4.362

0.845

-0.553

-3.331

*0.002

ORG13

Develops best practices for data
sharing in different fields.

2.787

1.301

15

4.340

0.841

-1.553

-8.417

*0.000

ORG14

Provides researchers with training
on effective research data
management.

3.128

1.329

4.447

0.746

-1.319

-7.026

*0.000

ORG15

Ensures long-term stewardship
based on institutional/national
data infrastructure.

2.809

1.209

14

4.191

0.924

11

-1.383

-6.890

*0.000

ORG16

Offers facilities, advisory
services, and resources for secure
data storage and management.

3.021

1.277

12

4.340

0.915

-1.319

-7.026

*0.000

ORG17

Ensures storage facilities comply
with legal and regulatory
requirements.

3.362

1.358

4.362

0.792

-1.000

-5.334

*0.000

ORG18

Acknowledges contributions of
researchers who generate,
preserve, and share key datasets.

2.936

1.480

13

4.191

0.924

11

-1.255

-6.260

*0.000

Notes.

1. Paired-sample t-test with probability *p < 0.05 and **p > 0.05.
2. Mean: mean scores were measured on a 5-point scale; the higher the score, the greater implementation or
importance of RDG task.

3. S.D.: standard deviation.
4. Ranking was based on the highest to the lowest mean
5. Mean difference (M.D): implementation mean — importance mean
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® Importance OImplementation

Figure 5.2: Comparisons between importance and implementation means for RDG
tasks related to the roles queried in Set A (Strategic)

The panelists’ perceived importance means range from 3.667 to 4.333, with an overall
mean of 4.09. Out of the 20 tasks evaluated, eleven showed mean values for perceived
importance that exceeded the overall mean. These tasks include EXEL, EXE2, LEADI,
LEAD4, LEADS, LEADG, LEAD7, COMM1, COMMZ2, DGO1, and DGO4. Notably,
EXEL receives the highest mean rating (M=4.333), followed by EXE2 and LEAD4
(M=4.267), as well as LEAD1, COMM1, COMM2, and DGO1 (M=4.200). Conversely,
tasks such as LEAD3, COMMS6, and DGO3 (M=3.933), LEAD2 (M=3.800), and

COMM4 (M=3.667) receive relatively lower importance mean scores.

On the other hand, the mean scores for the actual implementation range relatively low,
spanning from 2.133 to 2.800. The overall mean for actual implementation is 2.47,
notably much lower than the overall mean for perceived importance. Nine tasks obtain
mean scores higher than the overall mean. These tasks include EXE1, LEAD4, LEADS,

COMM1, COMM2, DGO1, DG0O2, DGO3, and DGO4. The highest ratings are observed
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for DGO4 (M=2.800), followed by LEAD4, LEADS5, and DGO2 (M=2.667), as well as
COMMZ2, DGO1, and DGO3 (M=2.600). Conversely, lower scores are noted for EXE2

and LEAD6 (M=2.333), LEAD7 and COMM3 (M=2.267), and COMM6 (M=2.133).

Meanwhile, the results presented in Table 5.18 underscore the outcomes of the paired-
sample t-test, revealing the disparity between perceived importance and the actual
implementation of RDG tasks associated with the roles specified in Set A. For all 20 RDG
tasks aligned with these roles, the mean ratings for actual implementation consistently
fall below those for perceived importance, as indicated by the negative mean differences
across the board. Notably, statistically significant mean differences are evident in every
task, with each task exhibiting higher mean ratings for perceived importance than for
actual implementation. Tasks with the most pronounced negative mean differences are
EXE2 (M.D=-1.933, t=-4.882), LEAD7 (M.D=-1.867, t=-4.802), and EXE1 and LEAD1
(M.D=-1.800, t=-5.077), LEAD6 (M.D=-1.800, t=-4.583), COMM3 (M.D=-1.800, t=-

4.006), and COMMS6 (M.D=-1.800, t=-4.447), emerge as priority areas for improvement.
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Table 5.18: Gap analysis between perceived importance and actual implementation

of RDG tasks related to the roles queried in Set A (Strategic)

TASK
ID

TASK

Implementation

Importance

Paired-sample t-test

M

S.D.

Rank

M

S.D.

Rank

M.D

t-value

Sig.

EXE1

Provides necessary facilities
and support for efficient
research data management.

2.533

1.125

1

4.333

0.816

1

-1.800

-5.077

0.000

EXE2

Oversees the implementation
of research data governance
as a framework for good
research data management.

2.333

1.234

4.267

0.884

-1.934

-4.882

0.000

LEAD1

Ensures regular review and
maintenance of research data
governance policies in line
with sector requirements.

2.400

1.242

4.200

0.941

-1.800

-5.077

0.000

LEAD2

Decides on day-to-day
matters related to research
data governance.

2.400

1.183

3.800

1.082

-1.400

-3.609

0.003

LEAD3

Directs decision-making to
appropriate stakeholders
when needed.

2.400

1.121

3.933

1.033

-1.533

-4.075

0.001

LEAD4

Develops and maintains a
central repository for
governance policies, guiding
principles, and decisions.

2.667

1.234

4.267

0.799

-1.600

-4.413

“0.001

LEADS

Maintains the Research Data
Governance Committee
agenda and convenes
meetings.

2.667

1.447

4.133

0.915

-1.467

-3.372

“0.005

LEADG

Communicates outcomes of
the Research Data
Governance Committee.

2.333

1.291

4.133

0.915

-1.800

-4.583

0.000

LEADY

Serves as an expert on
research data governance
and recommends solutions.

2.267

1.280

4.133

0.915

-1.867

-4.802

0.000

CoOMM1

Provides a common
vocabulary for primary
research data entities and
types, essential to the
organization.

2.533

1.246

4.200

0.941

-1.667

-3.953

0.001

COMM2

Develops tools, guidelines,
principles, and policies for
research data, covering
classification, access, usage,
integrity, retention, roles,
incident response, and
integration.

2.600

1.183

4.200

0.775

-1.600

-3.886

“0.002

COMM3

Expresses strategic research
data requirements reflecting
organizational and
management needs.

2.267

1.335

4.067

0.961

-1.800

-4.006

0.001

COMM4

Oversees initiatives to
enhance effective and
efficient research data
utilization.

2.400

1.454

3.667

1.175

-1.267

-3.106

0.008

COMMS5

Supports research data
management for institutional
initiatives.

2.400

1.298

4.067

0.884

-1.667

-4.315

“0.001
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Table 5.18, continued

TASK | TASK Implementation Importance Paired-sample t-test

ID M |S.D. [Rank | M | S.D.|Rank |M.D t-value | Sig.

COMMEG | Periodically reports on the 2.133|1.187| 5 |[3.933|1.033| 3 -1.800 | -4.447 | "0.001

value delivered by research
data management.

COMMY7 | Cultivates a research data 2.400(1.183| 3 |4.067|0.884| 2 -1.667 | -4.315 | "0.001

management culture that
adds value to the institution.

DGO1 | Signs off policies, supports |2.600|1.183| 3 [4.200(1.014| 1 -1.600 | -4.000 | 0.001

cultural and behavioral
changes, and allocates
resources to research data
governance activities.

DGO2 | Approves and implements 2.667|1.234| 2 |4.067(0.961| 3 -1.400 | -3.500 | *0.004

processes supporting
research data governance
policies.

DGO3 | Monitors compliance with 2.600|1.298| 3 [3.933|1.100| 4 -1.333| -3.081 | *0.008

research data governance
policies and supporting
processes.

DGO4 | Provides advice, guidance, |2.800|1.373| 1 |4.133]0.915| 2 -1.333 | -3.162 | 0.007

and reviews on research data
management, emphasizing
research integrity and ethics.

Notes.

1. Paired-sample t-test with probability *p < 0.05 and **p > 0.05.

2. Mean: mean scores were measured on a 5-point scale; the higher the score, the greater implementation or importance
of RDG task.

3. S.D.: standard deviation.

4. Ranking was based on the highest to the lowest mean.

5. Mean difference (M.D): implementation mean — importance mean.

Panelists (n=11) from Set B (Tactical) offered insights into the disparity between
actual implementation and perceived importance for tasks associated with the roles of
Research Data Governor (GOV) and Research Data Steward (DS), involving a total of 13
and 17 tasks, respectively. In terms of the Research Data Governor tasks (Figure 5.3), the
perceived importance is consistently high, with mean scores ranging from 4.182 to 4.545.
The overall mean for perceived importance is 4.35, indicating a generally elevated level
of significance. Eight tasks (GOV1 to GOV8) surpass the overall mean, with the highest
mean scores recorded for GOV1 and GOVS8 at 4.545. However, when examining the
actual implementation of RDG tasks, the mean scores are notably lower, falling within
the range of 2.818 to 3.727. The overall mean for actual implementation is 3.200. Despite

five tasks (GOV1, GOV2, GOV3, GOV7, and GOV8) scoring above the overall mean for
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implementation, the discrepancy between perceived importance and actual
implementation is evident. Tasks with lower scores in actual implementation include
GOV9 (M=2.818), GOV10 (M=2.909), GOV4 and GOV12 (M=3.091), GOV5, GOVS,

GOV11, and GOV13 (M=3.182).

4,545
GOV L e e e e e e e e PPl 3.727
4.455

GOv2

GOV3 4.364
4.455

Gov4

GOV5 4,364
4.455

GOV6

GOov7 4.455

GOVS 4.545

GOV9

GOV10

GOvil

GOV12

GOV13

® Importance OlImplementation

Figure 5.3: Comparisons between importance and implementation means for RDG
tasks related to the Research Data Governor role

Meanwhile, for the role of Research Data Steward, the perceived importance mean
scores range between 4.091 and 4.636 (Figure 5.4), resulting in an overall mean of 4.42.
Out of the total tasks associated with the Research Data Steward, 59 percent (n=10)
surpass the overall mean score. These tasks include DS1, DS3, DS5, DS6, DS7, DS8,
DS12, DS15, DS16, and DS17. Notably, DS5 and DS7 (M=4.636) have the highest mean

scores of perceived importance, while DS14 has the lowest mean score at 4.091.

In contrast, for the actual implementation, the mean scores are lower than the mean
scores for the perceived importance. The mean scores range from 2.818 to 3.818, with an
overall mean of 3.36. Only 53 percent (n=9) of tasks are beyond the overall mean (DS1,

DS3, DS5, DS6, DS7, DS8, DS9, DS11, and DS17). The tasks with higher mean scores
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for actual implementation are DS5 (M=3.818), DS3, and DS6 (M=3.636), as well as DS8
and DS11 (M=3.545). In contrast, tasks with lower mean scores include DS10 (M=3.182),

DS2, and DS13 (M=3.091), along with DS14 (M=2.818).

® Importance @ Implementation

Figure 5.4: Comparisons between importance and implementation means for RDG
tasks related to the Research Data Steward role

The perceived importance and actual implementation of RDG tasks for both roles
reveal a considerable gap. According to the paired-sample t-test, as shown in Table 5.19,
all tasks exhibit negative mean differences. Notably, three tasks associated with the
Research Data Steward role—DS3, DS5, and DS6—do not show significant p-values,
with M.D=-0.818, t=-2.043, p=0.068 for DS3 and DS5, and M.D=-0.909, t=-2.193,
p=0.053 for DS6. In contrast, the remaining tasks, excluding these three, demonstrate a

significant difference between actual implementation and perceived importance.

This discrepancy highlights a notable gap in implementation, suggesting that, although
the RDG tasks for Research Data Governor and Research Data Steward roles are
recognized as highly important, their implementation is not reflecting the importance

adequately. As a result, certain tasks for the Research Data Governor role, marked by
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higher mean differences, highlight specific areas that need improvement. These include

GOV4 (M.D=-1.364, t=-4.404), GOV6 (M.D=-1.273, t=-3.545), GOV8 (M.D=-1.273,

t=-3.825), GOV9 (M.D=-1.364, t=-4.038), and GOV10 (M.D=-1.273, t=-3.825).

Similarly, for the Research Data Steward, tasks such as DS7 (M.D=-1.273, t=-2.715),

DS13 (M.D=-1.273, t=-3.545), DS14 (M.D=-1.273, t=-3.131), as well as DS1 (M.D=-

1.182, t=-2.952), DS12, DS15, and DS16 (M.D=-1.182, t=-2.797) exhibit higher mean

differences, pinpointing specific aspects that necessitate targeted enhancements.

Table 5.19: Gap analysis between perceived importance and actual implementation
of RDG tasks by the Research Data Governor and Research Data Steward roles

TASK | TASK Implementation Importance Paired-sample t-test
ID M |SD. |Rank | M S.D. | Rank| M.D | t-valuel Sig.
GOV1 | Facilitates resources and support 3.727| 1.191| 1 4545] 0.688| 1 -0.818 | -3.615| "0.005
for research data management.
GOV2 | Approves storage, disposal, and 3.364| 1.206| 2 4.455] 0.688| 2 -1.091 | -3.833]| *0.003
publication of research data.
GOV3 | Models responsible data 3.273| 1.489| 3 4.364| 0.674| 3 -1.091 | -2.963| "0.014
management behavior.
GOV4 | Ensures effective communication | 3.091| 1.375| 5 4.455] 0.688| 2 -1.364 | -4.404| "0.001
on data management.
GOVS5 | Ensures the requirement of data 3.182| 1.662| 4 4.364| 0.674| 3 -1.182 | -2.952| *0.015
management plans for grant
applications.
GOV6 | Ensures compliance by principal 3.182| 1.601| 4 4.455] 0.688| 2 -1.273 | -3.545| *0.005
investigators.
GOV7 | Reports IT security incidentsand | 3.273| 1.489| 3 4.455] 0.688| 2 -1.182 | -3.634| "0.005
data breaches.
GOV8 | Supervises adherence to 3.273| 1.618| 3 4.545] 0.688| 1 -1.273 | -3.825| *0.003
regulations and procedures.
GOV9 | Approves attestations for 2.818| 1.662| 7 4.182| 1.250| 4 -1.364 | -4.038| *0.002
researcher awareness.
GOV10 | Promotes a culture of data 2909 1.514| 6 4.182] 1.250| 4 -1.273 | -3.825| "0.003
awareness and training.
GOV11 | Makes decisions in ambiguous 3.182| 1.537| 4 4.182] 0.982| 4 -1.000 | -2.622| *0.026
data guidelines.
GOV12 | Sets expectations for data 3.091| 1.514| 5 4.182] 0.982| 4 -1.091 | -2.782| *0.019
classification and retention.
GOV13 | Sponsors, secures, and/or 3.182| 1.401| 4 4.182| 0.982| 4 -1.000 | -2.345| *0.041
influences resources for research
data management.
DS1 | Securely store and protect active 3.364| 1.629| 5 4.545] 0.688| 2 -1.182 | -2.952| "0.015
research data to meet compliance
requirements.
DS2 | Assists in external audits and 3.091| 1.758| 8 4.182| 1.250| 6 -1.091 | -3.185| "0.010
provides data access.
DS3 | Ensures appropriate classification | 3.636| 1.433| 2 4.455| 0.522| 3 -0.818 | -2.043| ™0.068
and management of research data
based on their sensitivity.
DS4 | Ensures the security of 3.273| 1.618| 6 4.364| 0.674| 4 -1.091 | -2.782| "0.019
confidential data in accordance
with privacy laws.
DS5 | Ensures the archival of data for 3.818| 1.168| 1 4.636| 0.505| 1 -0.818 | -2.043| ™0.06¢
long-term preservation.
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Table 5.19, continued

TASK | TASK Implementation Importance Paired-sample t-test
ID M [SD. |[Rank| M | SD.| Rank| MD |tvalue | Sig.
DS6 | Ensures data licensing for 3.636|1.286| 2 |4.545]0.522| 2 -0.909 | -2.193 [0.053
reuse and dissemination.

DS7 | Ensures management of 3.364|1.690| 5 [4.636/0.505| 1 -1.273 | -2.715 [0.022
custodial responsibilities for
departing researchers.

DS8 | Provides training and support |3.545|1.368| 3 |4.545|0.522| 2 -1.000 | -2.622 [0.026
for data management.

DS9 | Ensures data retention as per |3.455|1.368| 4 [4.364|0.674| 4 -0.909 | -2.319 ['0.043
organizational guidelines.

DS10 | Reviews and recommends 3.182(1.250| 7 [4.273|0.786| 5 -1.091 | -3.185 [0.010

improvements to data
management plans.

DS11 | Develops processes for data 3.545(1.368| 3 |4.273(0.786| 5 | -0.727 | -2.026 [70.07C

selection, storage, and
protection.

DS12 | Monitors group’s data 3.273|1.618| 6 [4.455|0.522| 3 -1.182 | -2.797 ['0.019

management regulations.

DS13 | Ensures the availability of data |3.091|1.578| 8 [4.364|0.674| 4 -1.273 | -3.545 ['0.005

management plans for
research projects.

DS14 | Ensures the inclusion of data |2.818|1.401| 9 |4.091/0.831| 7 -1.273 | -3.131 [0.011

management costs in research
proposals.

DS15 | Ensures appropriate data 3.273|1.618| 6 [4.455|0.522| 3 -1.182 | -2.797 [0.019

access to project team
members.

DS16 | Establishes clear data 3.273|1.618| 6 [4.455|0.522| 3 -1.182 | -2.797 [0.019

management responsibilities
in the group.

DS17 | Arranges resources and 3.455|1.440| 4 |4.455|0.688| 3 -1.000 | -2.803 ['0.019

support for research data
management in the group.

Notes.

1. Paired-sample t-test with probability *p < 0.05 and **p > 0.05.
2. Mean: mean scores were measured on a 5-point scale; the higher the score, the greater implementation or importance
of RDG task.

3. S.D.: standard deviation.
4. Ranking was based on the highest to the lowest mean.
5. Mean difference (M.D): implementation mean — importance mean.

The discussion now shifts to the results of the comparison between mean scores for

the perceived importance and actual implementation of RDG tasks (n=27) associated with
the Administrative Offices, including the Library (LIB), Information Technology Office
(IT), and Research Management Office (RO) in Set C (Operational). Additionally, the
roles of Research Data Consumer (CUST) and External Bodies, comprising the Funder
(FUN), National Publisher (PUB), and National/Institutional Repository (IREP), were

also examined. All these roles were queried in Set C (Operational), with responses
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obtained from 13 panelists. However, it is important to note that questions related to
External Bodies were also answered by panelists who participated in Set D (Researcher),
expanding the sample size to include these individuals (n=11). Thus, it results in a total

of 24 panelists.

The mean scores for the perceived importance of all tasks related to the mentioned
roles range from 3.846 to 4.462, with an overall mean of 4.15. Notably, fifteen tasks
(56%) have surpassed the overall mean, including LIB1, LIB2, LIB6, IT1, IT2, IT3, ROI1,
RO2, RO4, RO5, CUST1, FUN1, FUNS3, IREP1, and IREP2. Tasks with the highest
perceived importance are led by 1T3 (M=4.462), followed by 1T2 (M=4.385), LIB1, IT1,
RO1, and RO2 (M=4.308). On the other hand, tasks with lower mean scores include
CUST2, RO3, RO6, and LIB7 (M=4.077), LIB5, LIB3, LIB4, and FUN4 (M=4.000),

CUST3 (M=3.923), and LIB8 (M=3.846).

Meanwhile, for the level of implementation, the tasks associated with these roles
exhibit mean scores ranging from 2.154 to 3.154, with an overall mean of 2.63—
considerably lower than their perceived importance. Ten tasks have surpassed this overall
mean: CUST1 (M=3.154), FUN2 (M=3.083), FUN1 and FUN3 (M=3.042), IREP2
(M=2.875), RO1 (M=2.846), RO2 (M=2.769), IREP1 and PUB1 (M=2.708), and FUN4
(M=2.667). Conversely, tasks with mean scores below the overall mean include LIB1,
LIB3, LIB4, and CUST3 (M=2.615), IT3, LIB2, RO5, RO4, CUST2, and LIB5
(M=2.538), IT2 and RO3 (M=2.462), IT1 and RO6 (M=2.385), LIB6 and LIB7
(M=2.308), and L1B8 (M=2.154). Figure 5.5 shows the comparisons of importance means
and implementation means for RDG tasks related to the Administrative Offices, Research

Data Consumer, and External Bodies roles.
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Figure 5.5: Comparisons between importance and implementation means for RDG
tasks related to the Administrative Offices, Research Data Consumer, and External
Bodies roles

The paired-sample t-test results between perceived importance and actual
implementation for tasks assigned to the Administrative Offices, Research Data
Consumer, and External Bodies reveal significant differences (Table 5.20). Negative
mean differences were observed across all tasks, with the highest mean differences found
in IT1 (M.D=-1.923, t=-4.319), IT2 (M.D=-1.923, t=-4.466), IT3 (M.D=-1.923, t=-
4.811), LIB6 (M.D=-1.846, t=-5.482), LIB7 (M.D=-1.769, t=-4.679), LIB1 (M.D=-
1.692, t=-4.879), LIB2 (M.D=-1.692, t=-4.430), LIB8 (M.D=-1.692, t=-3.941), RO5
(M.D=-1.692, t=-4.638), and RO6 (M.D=-1.692, t=-4.430). Despite being perceived as
important, these tasks exhibit a significant implementation gap, highlighting a need for

improvement.
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Table 5.20: Gap Analysis between perceived importance and actual implementation
of RDG tasks by Administrative Offices, Research Data Consumer, and External

Bodies

TASK ID

TASK

Implementation

Importance

Paired-sample t-test

M

S.D.

Rank

M

S.D.

Rank

M.D

t-value

Sig.

LIB1

Coordinates a network of data
stewards.

2.615

1.325

1

4.308

0.855

1

-1.692

-4.879

*0.000

LIB2

Manages research data metadata
records and publishes them on a
public catalog.

2.538

1.391

2

4.231

1.013

2

-1.692

-4.430

*0.001

LIB3

Maintains a research data repository
for registering data and other
outputs.

2.615

1.446

4.000

1.155

-1.385

-3.960

*0.002

LIB4

Defines the institution’s support for
research data management.

2.615

1.446

4.000

1.291

-1.385

-4.185

*0.001

LIB5

Provides high-quality infrastructure
for data collection, storage, and
sharing.

2.538

1.266

4.000

1.080

-1.462

-3.787

*0.003

LIB6

Reviews research data management
policies with governance bodies.

2.308

1.251

4.154

1.144

-1.846

-5.482

*0.000

LIB7

Offers training on metadata
standards, data management plans,
and legal/ethical issues.

2.308

1.182

4.077

1.188

-1.769

-4.679

*0.001

LIB8

Advises on research data costs
throughout the project lifecycle.

2.154

1.463

3.846

1.281

-1.692

-3.941

*0.002

IT1

Provides a standardized, robust
infrastructure for effective research
data management.

2.385

1.446

4.308

0.855

-1.923

-4.319

*0.001

IT2

Offers technical support for data
management, including storage,
backup, and archiving.

2.462

1.561

4.385

0.870

-1.923

-4.466

*0.001

IT3

Provides secure access management
following ICT security guidelines.

2.538

1.506

4.462

0.877

-1.923

-4.811

*0.000

RO1

Advocates organizational awareness
of research data management
issues.

2.846

1.463

4.308

0.855

-1.462

-4.163

*0.001

RO2

Ensures governance policies are
updated based on the latest funder
requirements and national
directives.

2.769

1.301

4.308

0.855

-1.538

-4.170

*0.001

RO3

Facilitates and supports the
implementation of research data
governance processes.

2.462

1.330

4.077

0.954

-1.615

-4.029

*0.002

RO4

Organizes training events on
research data management.

2.538

1.266

4.154

0.899

-1.615

-4.395

*0.001

RO5

Provides advice, guidance, and
assistance to researchers in
preparing data management plans.

2.538

1.561

4.231

1.092

-1.692

-4.638

*0.001

RO6

Provides templates for incoming
and outgoing research data
agreements.

2.385

1.502

4.077

1.115

-1.692

-4.430

*0.001

CUST1

Acknowledges data sources and
adhere to access terms and
conditions.

3.154

1.345

4.231

1.092

-1.077

-2.694

*0.020

CUST2

Complies with controls specified in
the data management plan.

2.538

1.450

4.077

1.038

-1.538

-3.826

*0.002

CUST3

Enters into data use agreements for
accessing embargoed research data.

2.615

1.261

3.923

1.115

-1.308

-3.770

*0.003
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Table 5.20, continued

TASK ID TASK Implementation Importance Paired-sample t-test

M | S.D. |Rank| M S.D. Rank| M.D |t-value Sig.

FUN1 | Defines research data governance 3.042| 1.488| 2 | 4.167| 1.007| 2 | -1.125 | -4.776 | "0.000
principles aligned with funding

principles.

FUN2 | Reviews implementation of 3.083| 1.666| 1 | 4.125| 1.296| 3 | -1.042 | -4.139 | 0.000
research data management plans.

FUN3 | Specifies retention periods for 3.042| 1.459| 2 | 4.250| 0.897| 1 | -1.208 | -4.608 | "0.000

significant research data.

FUN4 | Provides advice directly or through | 2.667| 1.465| 3 | 4.000| 1.063| 4 | -1.333 | -4.995 | *0.000
data services.

PUB1 | Endorses research data deposits in 2.708| 1.301| 2 | 4.083| 1.060| 3 | -1.375 | -5.571 | "0.000
established repositories.

IREP1 | Defines non-proprietary standards 2.708| 1.233| 2 | 4.167| 1.050| 2 | -1.458 | -5.420 | "0.000
for access, use, and interpretation.

IREP2 | Specifies required contextual 2.875| 1.262| 1 | 4.208| 1.103| 1 | -1.333 | -5.426 | "0.000
information and metadata for
deposited data.

Notes.

1. Paired-sample t-test with probability *p < 0.05 and **p > 0.05.

2. Mean: mean scores were measured on a 5-point scale; the higher the score, the greater implementation or importance
of RDG task.

3. S.D.: standard deviation.

4. Ranking was based on the highest to the lowest mean.

5. Mean difference (M.D): implementation mean — importance mean.

The last roles were presented to the panelists (n=11) engaged in Set D (Researcher).
Alongside inquiries about the External Bodies, they were also questioned about the RDG
tasks (n=24) pertaining to the Researcher role, focusing on both the implementation and
perceived importance of each task. Since the discussion on External Bodies was
conducted in the preceding section, the focus in this section is solely on the Researcher

role.

The mean score on the importance of each task ranged from 4.273 to 4.727 (as shown
in Figure 5.6), with an overall mean of 4.55. Notably, 42 percent (n=10) of the tasks
exceeded the overall mean, with 6 tasks (R10, R14, R15, R17, R19, and R22) averaging
4.636, and 4 tasks (R23, R6, R8, and R9) averaging 4.727. Conversely, 3 tasks (R11, R18,
and R5) have lower means of 4.364, and R3 has the lowest mean at 4.273, indicating a

lower perceived level of importance.
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On the other hand, the mean scores for actual implementation ranged from 3.000 to
4.091, with an overall mean of 3.5. Notably, 50 percent (n=12) of the tasks exceeded the
overall mean. Specifically, 2 tasks (R18 and R21) have a mean of 3.545, another 2 tasks
(R8 and R19) have a mean of 3.636, 2 more tasks (R14 and R23) have a mean of 3.727,
3 tasks (R1, R9, and R20) have a mean of 3.909, and R17 has a mean of 4.000. R6
achieved the highest mean among all tasks at 4.091. Conversely, 3 tasks (R3, R11, and
R24) have lower mean scores of 3.000, indicating a comparatively lower level of actual

implementation.

= [mportance  OlImplementation

Figure 5.6: Comparisons between importance and implementation means for RDG
tasks related to the Researcher role

The paired-sample t-test suggests a significant difference between the perceived
importance of tasks associated with the Researcher role and their actual implementation,
except for R20 with M.D = -0.636 and t = -2.055, yielding a higher p-value than the
significance level of 0.05. This suggests that, for these particular tasks, there is no strong
evidence to reject the null hypothesis that the perceived importance is equals to the actual

implementation.
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While certain tasks are considered highly important, they may not be implemented to

the same extent, as all mean differences show negative values. The highest mean

differences are for R24 (M.D = -1.545, t =-3.746), R12 (M.D = -1.455, t =-3.730), R11

(M.D = -1.364, t = -3.750), R3, R13, and R22 (M.D = -1.273, t = -3.545), highlighting

potential areas for improvement in aligning perceived importance with actual

implementation. Details regarding the gap analysis between perceived importance and

actual implementation of RDG tasks by researchers are presented in Table 5.21.

Table 5.21: Gap analysis between perceived importance and actual implementation

of RDG tasks by Researcher role

TASK ID

TASK

Implementation

Importance

Paired-sample t-test

M

S.D.

Rank

M

S.D.

Rank

M.D

t-value

Sig.

R1

Selects research data for long-
term preservation based on
verification/replication and
reuse needs.

3.909

1.136

3

4.545

0.522

3

-0.636

-2.609

*0.026

R2

Retains research data securely
for a period determined by the
organization.

3.364

1.362

4.455

0.688

-1.091

-3.464

*0.006

R3

Budgets costs for capturing,
managing, archiving, and
sharing research data.

3.000

1.483

12

4.273

0.786

-1.273

-3.545

*0.005

R4

Ensures written agreements
cover ownership, sharing,
storage, and disposal of
research data.

3.364

1.286

4.455

0.688

-1.091

-3.464

*0.006

R5

Writes a comprehensive
research data management
plan.

3.182

1.250

10

4.364

0.809

-1.182

-3.993

*0.003

R6

Protects intellectual property
according to funder or
contractual obligations.

4.091

0.944

4.727

0.467

-0.636

-2.609

*0.026

R7

Provides sufficient metadata
for discoverability and
reusability of research data.

3.273

1.555

4.455

0.820

-1.182

-3.357

*0.007

R8

Publishes data to established
repositories, maximizing
research value.

3.636

1.567

4.727

0.467

-1.091

-2.631

*0.025

R9

Guarantees integrity, quality,
security, and persistent
availability of research data.

3.909

1.221

4.727

0.467

-0.818

-2.764

*0.020

R10

Disposes of data and
materials securely.

3.545

1.368

4.636

0.674

-1.091

-3.185

*0.010

R11

Includes a data access
statement in publications.

3.000

1.483

12

4.364

0.674

-1.364

-3.750

*0.004

R12

Reports security breaches
affecting research data.

3.001

1.514

11

4.545

0.688

-1.455

-3.730

*0.004

R13

Hands over data and materials
after projects or leaving the
institution.

3.273

1.489

4.545

0.522

-1.273

-3.545

*0.005
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Table 5.21, continued

TASK ID| TASK Implementation Importance Paired-sample t-test
M S.D. |Rank M S.D. Rank| M.D t-value | Sig.

R14 Manages data throughout the | 3.727| 1.555| 4 | 4.636| 0.505| 2 | -0.909 | -2.469 | *0.033
lifecycle in line with policies,
guidelines, and requirements.

R15 Arranges safe and secure 3.455| 1.368| 7 | 4.636| 0.505| 2 | -1.182 | -3.634 | *0.005
storage of research materials.

R16 Understands and addresses 3.455| 1.368| 7 4545| 0.522| 3 |-1.091 | -2.963 | "0.014
risks of third-party storage
solutions.

R17 Protects confidential and 4.000| 1.183| 2 4.636| 0.505| 2 | -0.636 | -2.283 | "0.046
sensitive data in line with
legal and ethical
requirements.

R18 Participates in training on 3.545| 1.368| 6 | 4.364| 0.674| 5 | -0.818 | -2.516 | "0.031
research data management
and contractual obligations.

R19 Upholds open-source file 3.636| 1.502| 5 | 4.636| 0.505| 2 | -1.000 | -2.622 | *0.026
formats and types
recommended for
preservation.

R20 Regularly backs up research 3.909| 1.375| 3 | 4.545| 0.522| 3 | -0.636 | -2.055 | *0.067
data in accordance with best
practices.

R21 Develops operating 3.545| 1.440| 6 | 4.455| 0.522| 4 | -0.909 | -2.469 | *0.033
procedures to comply with
research data governance.

R22 Works with the information 3.364| 1.433| 8 | 4.636| 0.505| 2 | -1.273 | -3.545 | *0.005
security team to ensure
system controls.

R23 Identifies and addresses 3.727| 1.489| 4 | 4.727| 0.467| 1 | -1.000 | -2.803 | "0.019
research data integrity and
quality issues.

R24 Periodically reviews data 3.000| 1.732| 12 | 4.545| 0.522| 3 | -1.545 | -3.746 | "0.004
access and usage agreements.

Notes.

1. Paired-sample t-test with probability *p < 0.05 and **p > 0.05.

2. Mean: mean scores were measured on a 5-point scale; the higher the score, the greater implementation or
importance of RDG task.

3. S.D.: standard deviation.

4. Ranking was based on the highest to the lowest mean.

5. Mean difference (M.D): implementation mean — importance mean.

It is worth noting that only five RDG tasks received p-values higher than the
significance threshold of p=0.05. In these cases, the null hypothesis failed to be rejected,
suggesting that there is insufficient evidence to conclude a difference between the
perceived importance and actual implementation for these specific RDG tasks. In general,
the analysis suggests that there is a significant discrepancy between the perceived
importance and actual implementation of RDG tasks within RPOs, with the tasks

generally being perceived as more important than they are currently implemented.

190



Further investigation into the reasons behind this misalignment and potential
corrective actions may be conducted in the future. The observed gap may indicate
challenges in resource allocation or implementation strategies, potentially due to
constraints in budget, expertise, or technology, as emphasized by one panelist, “P21-
actually, to develop very high-quality infrastructure and facilities, it is up to the
institution/university/organization budget”. Furthermore, the negative mean difference
may reflect a lack of awareness or a cultural barrier within RPOs regarding the importance
of specific RDG tasks. This notion is supported by a comment from one of the panelists,
stating that there is a “P43-lack of awareness of standards required”. Additionally, the
identified gap could signal a need for training and skill development among personnel
responsible for RDG task implementation. This is substantiated by the statement of one

panelist who mentioned, “P25-less training available related to research data”.

5.7 Summary of Chapter Five

The chapter focuses on findings for RQ1 and RQ2, aiming to investigate the functional
dimensions of RDG activities, including tasks, areas, and decision domains. This study
considers both the actual implementation and perceived importance of RDG tasks among
data practitioners within RPOs in Malaysia, conducted through the modified Delphi
study. The chapter provides an overview of the demographic profiles of participants
involved in the study. It then examines the implementation of RDG among RPOs in
Malaysia. Following this, a subsequent section explores the importance of RDG activities,
presenting insights gathered from the panelists through the first three Delphi rounds.
Additionally, the chapter addresses the progression towards formulating research-derived
descriptions for RDG areas and decision domains. Moreover, a gap analysis is conducted
within the chapter, examining the disparities between the perceived importance and the
actual implementation of RDG activities within Malaysia RPOs. Figure 5.7 illustrates an

overview of Delphi process in addressing RO1, i.e. to investigate RDG activities in
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relation to both actual implementation and perceived importance among data
practitioners. The following Chapter Six explores the stakeholders that the panelists
consider responsible for RDG roles and identifies the structural positions of these roles
within RPOs. Additionally, it presents findings on the descriptions of individual RDG

roles and determines the appropriate nomenclature for each role.
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Figure 5.7: An overview of Delphi process in addressing RO1
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CHAPTER 6: RESEARCH DATA GOVERNANCE ROLES AND
STRUCTURAL POSITIONS IN MALAYSIA RESEARCH PERFORMING

ORGANIZATIONS

“It is He who has made you successors
(khalifah) upon the Earth...”
(Al-Bagarah, 2:30)

6.1 Introduction
Chapter Six presents the key findings corresponding to Research Objective 2, i.e.
defining stakeholders and their structural positions for RDG roles within RPOs. This

chapter respectively addresses the following research questions:

RQ3: Which stakeholders do data practitioners in research performing

organizations consider responsible for research data governance roles?

RQ4: How do data practitioners identify the structural positions of research data

governance roles within research performing organizations?

This chapter explores which stakeholders, data practitioners in RPOs consider responsible
for RDG roles, and identify the structural positions of RDG roles within RPOs. Besides
that, the findings on descriptions for individual RDG roles, along with determining the

appropriate nomenclature for each role, are also presented.

6.2 Identifying Research Data Governance Stakeholders

To answer RQ3: “Which stakeholders do data practitioners in research performing
organizations consider responsible for research data governance roles?”, it is necessary
to utilize findings from Rounds I and Il. In all Delphi rounds, besides questions on RDG
activities, there were various questions and statements related to the allocation of RDG
roles among different stakeholders. This is important for gaining insights into the
appropriate stakeholders, whether individuals or bodies, that should hold specific roles to

govern research data. The identification of appropriate stakeholders was fulfilled in
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Rounds I and Il. The discussion highlights are organized according to each role, deviating
from the previous approach of organizing them based on the priority of RDG activities.
This arrangement aims to offer a clearer and more easily understandable presentation.
Given that the descriptive statistics only involved frequencies and percentages, Excel was

utilized as the primary tool for statistical analysis.

Although the Delphi panel was divided into four groups and responded to specific
questions within each set of the instrument during Rounds | and 11, all panelists were
assigned the responsibility of addressing eight questions, corresponding to eight
identified roles. These questions comprised seven multiple-choice questions and one
open-ended question, with a focus on identifying key players for RDG roles. Additionally,
the panelists had the option to supplement their responses by adding more answers based
on their organization’s implementation or their own knowledge in the “Other” category.
In Round I, the primary objective was to gather insights on RDG key players associated
with specific roles by extracting as much information as possible from the panels.
Therefore, achieving a consensus was not a focal aim during the initial round for this

particular set of questions.

The eight questions from the initial round were subsequently carried over to Round 11,
where all existing and new stakeholders — that have been added by the panelists for each
question — were listed in the answer options for the panelists to re-rate the best possible
answer to be adapted in the RDG framework. During Round Il, each panelist had the
opportunity to either retain or revise their responses. This process was guided by group
responses, aiming to achieve a consensus on the appropriate stakeholders holding the
specified RDG roles within the context of RPOs in Malaysia. Twenty-one out of 34

panelists (62%) have amended at least one of their responses from the previous round.
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One of the factors was influenced by — as stated by one of the panelists — ““P41-based on

new options provided and comments from the group”.

6.2.1 Stakeholders in the Role of Executive Sponsor

In response to Question 1, the panelists were required to specify the stakeholder who
(should) hold the role of an Executive Sponsor. They had the option to choose more than
one answer that applied. During Round I, the results reveal a variety of preferences for
the Executive Sponsor role, with the majority (72.3%, n=34) indicating that the role
(should be) held by the Deputy Vice Chancellor (Research)/Deputy Rector (Research).
Additionally, 21.3 percent (n=10) opted for the Director of Institute/Director
General/Chief Executive Officer, 10.6 percent (n=5) chose Deputy Vice
Chancellors/Deputy Rectors, 8.5 percent (n=4) specified Vice Chancellor/Rector, and 6.4
percent (n=3) selected Deputy Director of Institute/Deputy Director General/Deputy
Chief Executive Officer. Moreover, 10.6 percent (n=5) identified the Chief Information
Officer as (should) holding the position, while one participant each (2.1%) pointed out
the Chief Statistician, Head of Centre, Honorary Professor, and the Malaysian Ministry
of Higher Education. Comments or clarifications from the panelists included noting that
the task might sometimes be shared with other senior management within the institute,
for example the Centre Head. They emphasized the importance of someone with an

understanding of data management and research for the role.

In Round 11, the analysis reveals a predominant presence of Deputy Vice Chancellors
or Deputy Rectors (Research), constituting 79.4 percent (n=27) of the panelists. This
suggests a substantial emphasis on research leadership within academic institutions.
Additionally, individuals holding the position of Director of Institute, Director General,
Chief Executive Officer, or Chief Statistician account for 2.6 percent (n=7) of the

executive sponsors, signifying a specialized focus on specific institutes or organizations
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involved in research. This suggests that both groups are comprised of senior management
individuals who could serve as Executive Sponsors, depending on the context of an
academic or research institution and its suitability for the respective organization. Larger
organizations may require more executive sponsors to oversee and ensure the

implementation of RDG.

In addition to the individuals mentioned above, the involvement of Deputy Vice
Chancellors or Deputy Rectors, constituting 11.8 percent (n=4) of the panelists, indicates
a broader distribution of responsibilities, potentially covering various academic and
administrative duties beyond research. Similarly, Vice Chancellors or Rectors, also at
11.8 percent (n=4), signify a high-level commitment to research within university
leadership, reflecting a strategic integration of research into the overall mission of the
institution. Chief Information Officers, at 8.8 percent (n=3), play a role in the executive
sponsorship, highlighting the recognition of the importance of information management
in research activities. Their involvement suggests a focus on data governance, technology
infrastructure, and security in research processes. Individuals in Deputy Director
positions (5.9%, n=2) may support primary executive sponsors and manage specific

aspects of research initiatives.

The inclusion of an Honorary Professor (2.9%, n=1) in an Executive Sponsor role
indicates the involvement of individuals with significant academic or research
credentials, even if they hold honorary positions. Notably, a representative from the
Malaysian Ministry of Higher Education (2.9%, n=1) participates in executive
sponsorship, suggesting external oversight and influence on RDG to ensure compliance
with national policies and standards. However, Heads of Centre are absent from the
executive sponsor role, implying that primary responsibility for RDG may lie outside the

scope of individual research centres.
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In summary, the findings indicate a strong preference for the Deputy Vice Chancellor

(Research)/Deputy Rector (Research) to assume the role of an Executive Sponsor.

However, in cases where RPOs do not have a Deputy Vice Chancellor (Research)/Deputy

Rector (Research), it is recommended that the position be held by individuals such as the

Director of Institute/Director General/Chief Executive Officer or any C-level

management personnel within the organization, such as the Chief Statistician. The

detailed breakdown of responses for this question is presented in Table 6.1.

Table 6.1: Panelist responses on stakeholders in the Executive Sponsor role in

Round | and 11

Stakeholder in Executive Sponsor Role Round | Round I1

Rank | Count |Percentage| Rank| Count | Percentage
Deputy Vice Chancellor 1 34 72.3% 1 27 79.4%
(Research)/Deputy Rector (Research)
Deputy Vice Chancellors/Deputy Rectors 10.6% 4 11.8%
Deputy Director of Institute/Deputy 6.4% 2 5.9%
Director General/Deputy Chief Executive
Officer
Director of Institute/Director General/Chief | 2 10 21.3% 2 7 20.6%
Executive Officer/”Chief Statistician
Vice Chancellor/Rector 4 4 8.5% 3 4 11.8%
“Chief Information Officer 3 5 10.6% 4 3 8.8%
“*Chief Statistician 6 1 2.1% _—
“Head of Centre 6 1 2.1% 7 0 0.0%
*Honorary Professor 6 1 2.1% 6 1 2.9%
“Malaysian Ministry of Higher Education 6 1 2.1% 6 1 2.9%
Comment, feedback or rewording for - 2 4.3% - 2 5.9%
clarification:

From Round |

1. PO05-Sometime the task will be shared with other senior management within institute especially

center head.

2. P45-Better someone who has an understanding about data management and for research.

From Round 11

1. PO06-This department is research management center.

2. P41-Based on new option provided and comments of the group.

Notes.

*Stakeholder identified by panelist in Round I was included as new option for group reassessment in Round 1.
**Stakeholder identified by panelist in Round | was incorporated into an existing option during Round 1.
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6.2.2 Stakeholders in the Role of Data Governance Leader

For Question 2, the panelists were asked about who holds the role of a Data
Governance Leader in their institution, or if the position has not been implemented, then
who is the most appropriate person to hold the position. The panelists were required to
select only one best answer for this item. The findings reveal that various stakeholders
currently hold or are deemed responsible for the role of a Data Governance Leader. A
comment from one of the panelists highlighted that there are still institutions where this
position has not been established, as stated by “P03-the position is not available yet, but
I think maybe Deputy VC (Research) is the right person for that position”. Specifically,
36.2 percent (n=17) of the panelists specified the Deputy Vice Chancellor
(Research)/Deputy Rector (Research) as fulfilling this role, followed by the Chief
Information Officer at 31.9 percent (n=15). Additionally, 14.9 percent (n=7) mentioned
the Chief Data Officer, 6.4 percent (n=3) identified the Chief Librarian, and 2.1 percent
(n=1) specified a Primary Investigator. Furthermore, some panelists added other
stakeholders for the Data Governance Leader, including 4.3 percent (n= 2) for the
Director of Research Planning Division, and 2.1 percent (n=1) each for the Chief
Statistician and Chief Digital Officer. Some of them have provided additional

clarifications on what is being implemented at their institution.

In Round 11, the analysis of Data Governance Leaders indicates that Chief Information
Officers play a predominant role, comprising 38.2 percent (n=13) of the leadership
responsible for overseeing RDG. Following closely are Deputy Vice Chancellors
(Research)/Deputy Rectors (Research) at 35.3 percent (n=12), emphasizing the
significant influence of academic leadership in shaping policies and strategies for data
governance. In the initial round, the situation was reversed, with Deputy Vice Chancellors
(Research)/Deputy Rectors (Research) being predominant, followed closely by the Chief

Information Officer. This implies that for research institutions without the positions of
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Deputy Vice Chancellors (Research) or Deputy Rectors (Research), they have the option
to designate the Chief Information Officer to assume the role. Conversely, in cases where
the Deputy Vice Chancellors (Research) or Deputy Rectors (Research) positions are
established, the organization has the discretion to assign either of these roles, including

the Chief Information Officer, to fulfil the responsibilities.

Meanwhile, Chief Data Officers were identified by 14.7 percent (n=5) of the panelists,
contribute a specialized focus on data management, ensuring data quality, and fostering
a data-driven culture within the research environment. Leaders with titles such as Director
of Institute, Director General, Chief Executive Officer, or Chief Statistician, specified by
8.9 percent (n=3), indicate a strategic approach to data management within specific
entities, potentially emphasizing statistical accuracy and organizational data needs. Chief
Digital Officers, at 2.9 percent (n=1), highlight the recognition of digital strategies in data
governance, overseeing the digital transformation of data management processes within
the research context. However, positions such as Chief Librarian, Head of Centre, and
Principal Investigator/Research Lead do not appear in the role of Data Governance Leader
in this context, suggesting that these roles may not be directly responsible for overall data
governance. In comment sections, some of the panelists have provided additional

clarifications on why they made their preference choices.

Therefore, the results indicate a lack of clear consensus among stakeholders regarding
who should assume the role of a Data Governance Leader. As a result, it can be inferred
that either the Chief Information Officer or the Deputy Vice Chancellor
(Research)/Deputy Rector (Research) could take the lead in spearheading the RDG
initiatives. Table 6.2 sheds light on the diverse representation of stakeholders connected

to the role of Data Governance Leader.
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Table 6.2: Panelist responses on stakeholders in the Data Governance Leader role
in Round I and |1

Stakeholder in Data Governance Round | Round 11
Leader Role Rank | Count |Percentage| Rank | Count | Percentage
Deputy Vice Chancellor 1 17 36.2% 2 12 35.3%
(Research)/Deputy Rector (Research)

Chief Information Officer 2 15 31.9% 1 13 38.2%
Chief Data Officer 3 7 14.9% 3 14.7%
Chief Librarian 4 3 6.4% 6 0.0%
Principal Investigator/Research Lead 6 1 2.1% 6 0 0.0%
“Director, Institutional Planning & 5 2 4.3%

Strategic Center/Director of Research

Planning Division

“"Chief Statistician 6 1 2.1%

*Chief Digital Officer 6 2.1% 2.9%
“Director of Institute/Director 8.9%
General/Chief Executive Officer/Chief

Statistician

“Head of Centre 6 0 0.0%
TOTAL - 47 2100% - 34 2100%
Comment, feedback or rewording for - 3 6.4% - 6 17.6%
clarification:

From Round |

1. PO03-The position is not available yet, but | think maybe Deputy VC (Research) is the right
person for that position.

2. P18-Is it chief information officer is same with head of the branch library? if yes, at my
place, partially data of campus being handled by library especially for archive. But for
current data, no.

3. P-30-Director OSIC (Office of Strategy and Institutional Change) is currently in charge
of 1IUM organization’s data under the supervision of Chief Digital Officer.

From Round Il

1. PO05-Looking at the broader aspect of how ministry of health do things, the original
position of CDO (held by KSU) will ensure all the data governance principals and the
decision will cover more grounds/ more nuance than merely primary investigator.
P06-As research management center they also manage all research data.
P14-CIO has wider strategic role than CDO.
P27-Data storage policy under the supervision of data centre under CIO.
P34-My opinion is that the CIO should be the leader. My original response is based just
USM open science.
P44-Currently, in my institution, the management of research data is handled by the
library, with the Chief Librarian being responsible for data management. However, upon
further consideration, | have decided to choose the Chief Information Officer as the
responsible party for Research Data Governance.

apwn

o

Notes.

*Stakeholder identified by panelist in Round I was included as new option for group reassessment in Round Il
**Stakeholder identified by panelist in Round | was incorporated into an existing option during Round 11
“*More options added in Round Il based on panelists’ responses in Round |

aPercentages were rounded to the nearest whole number
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6.2.3  Stakeholders in the Role of the Research Data Governance Committee
Given that the Research Data Governance Committee comprises individuals in various
roles, reflecting a diverse distribution of responsibilities, Question 3 allowed panelists to
select more than one appropriate answer. Based on the responses received, 76.6 percent
(n=36) of the panelists identified the Head of Research as one of the entities holding this
role, followed by 55.3 percent (n=26) for Deputy Vice Chancellor/Deputy Rector and
53.2 percent (n=25) for the Research Data Steward. Meanwhile, 31.9 percent (n=15) of
the panelists asserted that the Dean/Head of School and Head of Department are also
included, while 29.8 percent (n=14) of the panelists mentioned a Professional Staff
Member. Other roles contributing to the committee include Research Data Owner (27.7%,
n=13), Senior Academic (19.1%, n=9), Chief Librarian (12.8%, n=6), Research Data
Consumer (8.5%, n=4), and Research Data Creator (2.1%, n=1). Additionally, the
panelists indicated involvement from various roles as implemented in their institution.
For instance, the Director of Research Centre (4.3%, n=2), Deputy Dean (Research),
Research Ethics Committee, Chief Statistician, Head of Information Technology
Department, Head of Institute of Postgraduate Studies, and Centre for Knowledge,

Communication & Technology (PPKT) each had 2.1 percent (n=1).

The composition of the Research Data Governance Committee reveals a significant
representation of key individuals. In Round 11 of the analysis, it is evident that the Head
of Research (Faculty) remains predominant, with 73.5 percent (n=25) of panelists
specifying this role. This underscores a strong focus on faculty-level leadership,
demonstrating a commitment to aligning data practices with the specific needs of the
faculty. Deputy Vice Chancellors or Deputy Rectors, identified by 61.8 percent (n=21),
play a vital role, signaling a high-level institutional commitment to data governance. They
actively contribute to shaping policies and strategies for RDM. Research Data Steward,

chosen by 58.8 percent (n=20) of panelists, is instrumental in overseeing the practical
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aspects of data management. Their inclusion underscores the importance of dedicated
individuals responsible for ensuring the quality, integrity, and compliance of research

data.

Besides that, the individuals like Heads of Departments, specified by 38.2 percent
(n=13), provide a departmental perspective to the committee, emphasizing a decentralized
approach to address unique data governance needs within various academic departments.
Deans or Heads of Faculties, at 32.4 percent (n=11), contribute with broader academic
and administrative perspectives, suggesting a holistic approach to data governance
aligned with the overall mission of the faculty. Professional Staff Members and Senior
Academics, each at 26.5 percent (n=9), ensure a balance between administrative and
academic expertise within the committee, supporting a comprehensive understanding of
RDG. The Chief Librarian, at 23.5 percent (n=8), brings library expertise to the
committee, highlighting the library’s role in managing and preserving research data,

especially concerning data access and archiving.

Research Data Owner, specified by 20.6 percent (n=7) actively involved, represent
individuals responsible for specific datasets, ensuring the active participation of those
intimately familiar with the data in its governance. Individuals in leadership positions,
such as the Director of Research Management Office (14.7%, n=5), Director of
Institute/Director General/Chief Statistician, Head of Centre, and Research Data Creator
(11.8%, n=4), along with Deputy Dean (Research), Research Data Consumer, and
Research Ethics Committee, each at 8.8 percent (n=3), collectively offer a diverse array
of perspectives within the committee. This inclusive approach ensures a well-rounded
and comprehensive approach to RDG. Finally, the Head of the Information Technology

Department and the Head of the Institute of Postgraduate Studies each have received no
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response. Several justifications were added by the panelists, expressing their thoughts on

why they modified their responses from the previous round.

The outcomes of the findings suggest a prevailing agreement in favour of forming the
Research Data Governance Committee with a combination of Heads of Research
(Faculty), Deputy Vice Chancellors/Deputy Rectors, and Research Data Stewards. In
cases where these stakeholders are not present in any RPOs, inclusion of Heads of
Departments and/or Deans/Heads of Faculty as committee members is recommended.
While this inclusion may not achieve a majority consensus, it is noteworthy that they are
among the top five ranks in the list. Table 6.3 offers insight into the diverse distribution

of stakeholders associated with the position of Research Data Governance Committee.

6.2.4 Stakeholders in the Role of the Office of Research Data Governance
According to responses from Question 4, the central management of RDG
responsibilities is distributed among various offices and departments within RPOs. 29.8
percent (n=14) of the panelists specified the Office of Research Integrity and Ethics as
the designated RDG office. In addition, the Office of Deputy Vice Chancellor
(Research)/Office of Deputy Rector (Research) accounted for 23.4 percent (n=11), while
the Research Management Office was chosen by 21.3 percent (n=10) of the panelists.
Notably, 14.9 percent (n=7) of the panelists specified that the Library holds this role.
Other offices identified to handle the responsibility of the RDG office include the Human
Resource Department and the Office of Manager, each with 4.3 percent (n=2).
Furthermore, one panelist indicated the involvement of the Office of the Chief Statistician

in his institution, representing 2.1 percent (n=1).
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Table 6.3: Panelist responses on stakeholders in the Research Data Governance

Committee role in Round | and 11

Stakeholder  in Research Data Round | Round 11
Governance Committee Role Rank |Count | Percentage |Rank| Count | Percentage
Head of Research (Faculty) 1 36 76.6% 1 25 73.5%
Deputy Vice Chancellor/Deputy Rector 2 26 55.3% 2 21 61.8%
Research Data Steward 3 25 53.2% 3 20 58.8%
Dean/Head of Faculty 4 15 31.9% 5 11 32.4%
Head of Department 4 15 31.9% 4 13 38.2%
Professional Staff Member 5 14 29.8% 6 9 26.5%
Research Data Owner 6 13 27.7% 8 7 20.6%
Senior Academic 7 9 19.1% 6 9 26.5%
Chief librarian 8 6 12.8% 7 8 23.5%
Research Data Consumer 9 4 8.5% 6 3 8.8%
Research Data Creator 11 1 2.1% 10 4 11.8%
“"Directors of Research Centres 10 2 4.3% _
*Deputy Dean (Research) 11 1 2.1% 11 3 8.8%
*Research Ethics Committee 11 1 2.1% 11 3 8.8%
“"Chief Statistician 11 1 2.1%

“Head of Information Technology 11 1 2 1%

Department

*Head of Institute of Postgraduate Studies 11 1 2.1%

“Centre for Knowledge, Communication 11 1 2 1%

& Technology (PPKT)

*okk

Director of Research Management
Office

“*Director of Institute/Director General/
Chief Executive Officer/Chief Statistician

"Head of Centre

Comment, feedback or rewording for
clarification:

From Round 11

1. P30-l added the Chief Librarian because at our university, the Deputy Rector Responsible Research
and Innovation requested the Library to lead RDM. Hence, | think the Chief Librarian must be one

of the Research Data Governance Committee.

2. P44-Upon further consideration, the following key positions are responsible for implementing
policies and practices for research data governance.
3. P18-Because | think back that there’s another post that need to play role in RDG Committee
especially for the beginner campus to start RDG.
4. P19-Because | think there’s another post that need to play role in RDG Committee.

Notes.

*Stakeholder identified by panelist in Round I was included as new option for group reassessment in Round 11
**Stakeholder identified by panelist in Round | was incorporated into an existing option during Round 11

kK

More options added in Round Il based on panelists’ responses in Round |
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In Round 11, the analysis of the distribution of offices or departments responsible for
the role of the Office of Research Data Governance still predominantly shows the Office
of Research Integrity and Ethics, similar to Round I, with 38.2 percent (n=13) of the
panelists agreed that the office holds the specified role. This highlights a clear alignment
of RDG with ethical considerations, emphasizing the importance of integrity in data
management. Eight (23.5%) of the panelists agreed that the offices of Deputy Vice
Chancellors or Deputy Rectors (Research) play a significant role, reflecting a top-level

institutional approach to integrating RDG within broader research leadership.

Research Management Offices were selected by 20.6 percent (n=7) of the panelists for
the role, underscoring the recognition of the need for dedicated offices focused on
managing and overseeing various aspects of research, including RDG. Meanwhile, the
library assumed the role of the Office of Research Data Governance, as suggested by 8.8
percent (n=3) of the panelists. This highlights the evolving role of libraries in managing

research data, particularly in terms of data access, preservation, and archiving.

In addition, 2.9 percent (n=1) of the panelists viewed that the Human Resource
Department is identified as playing the role, suggesting a recognition that human
resources are integral to the effective governance of research data, potentially focusing
on training, compliance, and workforce development. Other than that, offices associated
with top leadership, including Directors of Institutes or Chief Statisticians, were identified
by 2.9 percent (n=1) of the panelists. This indicates a strategic approach, aligning data
governance with high-level organizational leadership. Another 2.9 percent (n=1) of them
chosen that a general “Office of Manager” may play the role, suggesting a more
decentralized or department-specific approach to the role of the Office of Research Data

Governance.
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However, based on the data, there is no prevailing consensus among panelists on which
office should hold the role as the Office of Research Data Governance. Consequently, the
responsibility for the Office of Research Data Governance can be assigned to either the
Office of Research Integrity and Ethics, the Office of Deputy Vice Chancellor
(Research)/Office of Deputy Rector (Research), the Research Management Office, or the
Library. Based on the comment made by P36, the Office of Research Integrity and Ethics
is ideally suited to hold this role. However, the decision can be made based on the
organizations’ perception of suitability and, if necessary, considering the availability of
the respected office(s). Insights into the varied distribution of stakeholders linked to the
role of Office of Research Data Governance are provided in Table 6.4.

Table 6.4: Panelist responses on stakeholders in the Office of Research Data
Governance role in Round I and 11

Stakeholder in Office of Research Data Round | Round 11
Governance Role Rank [ Count | Percentage |Rank|Count]|Percentage
Office of Research Integrity and Ethics 1 14 29.8% 1 13 38.2%
Office of Deputy Vice Chancellor 2 11 23.4% 2 8 23.5%
(Research)/ Office of Deputy Rector

(Research)

Research Management Office 3 10 21.3% 3 7 20.6%
Library 4 7 14.9% 4 3 8.8%
Human Resource Department 5 2 4.3% 5 1 2.9%
Office of Manager 5 2 4.3% 5 1 2.9%
“*Office of Chief Statistician 6 1 2.1%

*kK

Office of Director of Institute/Director 2.9%
General/Chief Executive Officer/Chief

Statistician

TOTAL - 47 2100% - 34 2100%
Comment, feedback or rewording for - 0 0% - 1 3%
clarification:

From Round Il

1. P36-Office of Research Integrity and Ethics would be more specific to address this matter.

Notes.

**Stakeholder identified by panelist in Round | was incorporated into an existing option during Round 11
**More options added in Round Il based on panelists’ responses in Round |

@Percentages were rounded to the nearest whole number
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6.2.5 Stakeholders in the Role of Research Data Owner

Given that many parties and entities are involved in dealing with research data, various
individuals share ownership and have the responsibility to ensure that all legal, regulatory,
and policy requirements are met for the research data they handle. Therefore, Research
Data Owners are dispersed among different individuals and entities, and Question 5 aimed
to unravel the answer. Realizing the co-ownership possibility, the panelists were allowed

to provide more than one possible answer.

In Round 1, the survey results indicate that, besides the Organization, several
stakeholders involved in research data are regarded as Research Data Owners. The
majority, 85.1 percent (n=40), identified the Principal Investigator/Research Lead as
holding the Research Data Owner role. The Head of the Research Institute represented
40.4 percent (n=19), while the Dean/Head of School was specified by 10.6 percent (n=5).
Moreover, the panelists offered additional perspectives on those fulfilling the role of
Research Data Owner such as the Library research support team, Research Supervisor,
and the Chief Statistician were each mentioned by 2.1 percent (n=1), and the Director of

the Research Management Office was suggested by 4.3 percent (n=2).

While the findings for Round Il indicate that the first two groups of individuals, such
as Principal Investigators/Research Leads and Heads of Research Institutes, remain
predominant entities, with 82.4 percent (n=28) and 26.5 percent (n=9) of the panelists
agreeing with it, respectively. The former emphasizes a decentralized and hands-on
approach to ownership, and the latter reflects institutional ownership where leaders at the
institute level actively oversee and take responsibility for research data. This is supported
by the comment made by P44, who stated that Principal Investigators hold more
responsibilities towards the produced research data. Directors of Research Management

Offices take on the role as specified by 5.9 percent (n=2) of the panelists, indicating a
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specialized administrative involvement in data ownership aligned with the office’s

broader responsibility for managing various aspects of research.

Top leadership, including Directors of Institutes or Chief Statisticians, may play the
role, as suggested by 2.9 percent (n=1) of the panelists, demonstrating a strategic and
high-level involvement in data ownership in alignment with organizational leadership
responsibilities. Research Supervisors were identified as playing the role by 2.9 percent
(n=1) of the panelists, suggesting active involvement in owning and overseeing the data
generated within the scope of research projects. However, Dean/Head of Faculty,
previously selected by 5 panelists, and Library Research Support Team, with 1 panelist
selected in the initial round, changed their response to another option. Thus, they did not
appear in the role of Research Data Owner in Round Il, indicating that ownership may
not be assigned to these positions in this specific context. This contradicts the viewpoint
expressed by P02, who suggested that the Dean/Head of Faculty should be the owner of

the research data, given their authority in accessing information on legal matters.

While various stakeholders received responses regarding who should hold the role of
the Research Data Owner, the consensus suggests that Principal Investigators/Research
Leads are considered the owners of the research data. Table 6.5 displays a detailed

breakdown of responses pertaining to this question.

209



Table 6.5: Panelist responses on stakeholders in the Research Data Owner role in
Round I and 11

Stakeholder in Research Data Owner Round | Round 11

Role Rank | Count | Percentage |Rank | Count|Percentage
Principal Investigator/Research Lead 1 40 85.1% 1 28 82.4%
Head of Research Institute 2 19 40.4% 2 9 26.5%
Dean/Head of Faculty 3 5 10.6% 5 0 0.0%
“Director of Research Management Office 4 2 4.3% 3 2 5.9%
“Library research support team 5 1 2.1% 5 0 0.0%
“Research Supervisor 5 1 2.1% 4 1 2.9%
“"Chief Statistician 5 1 2.1%

*okk

Director of Institute/Director General/

Chief Executive Officer/Chief Statistician

Comment, feedback or rewording for

clarification:

From Round Il

1. PO02-Head of research institute and dean/head of faculty are unlikely to have access (especially
time) to check all legal, regulatory, and policy requirements.

2. P38-The keyword research data owner.

3. P44-After further consideration, the Principal Investigator (PI) holds more responsibilities.

Notes.

*Stakeholder identified by panelist in Round I was included as new option for group reassessment in Round I1
**Stakeholder identified by panelist in Round | was incorporated into an existing option during Round I
“*More options added in Round Il based on panelists’ responses in Round |

6.2.6  Stakeholders in the Role of Research Data Governor

The role of Research Data Governor(s) within RPOs is carried out by a variety of
individuals, as evidenced by the survey responses to Question 6. The Head of the
Research Institute was identified as fulfilling this role by 66 percent of responses, totalling
31 panelists. The Head of Research within faculties was mentioned by 51.1 percent, with
24 panelists, while the Principal Investigator/Research Lead represented 38.3 percent,
with 18 panelists. Additionally, the role was attributed to the Dean/Head of School by
21.3 percent, with 10 panelists, and to Senior Administrators by 8.5 percent, with 4
panelists. Furthermore, some panelists suggested additional contributors to the role of
Research Data Governor(s), such as Deputy Dean of Research (2.1%, n=1), Chief

Statistician (2.1%, n=1), and Librarian (2.1%, n=1).
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The results for Round 11 indicate that the first four stakeholders remain in the same
rank of selection, where the Head of Research Institute emerges as a prominent figure,
identified by 82.4 percent (n=28) of the panelists. This suggests that at the school or
department level, leaders of research institutes play a pivotal role in governing research
data, overseeing its management and integrity. This notion is supported by P14 and P43,
who emphasized the importance of the Head of Research Institute in ensuring that policies
are adhered to. Following closely, Heads of Research within faculties were identified by
58.8 percent (n=20) of the panelists. This emphasizes a decentralized approach, where
faculty-level leadership actively engages in governing research data to align with specific
academic needs. Besides the Head of Research Institute, the Heads of Research are also
identified as crucial entities who should hold the role, ensuring the administration and
implementation of research data governance policies, as expressed by P44. Principal
Investigators or Research Leads were recognized as potential Research Data Governors
by 29.4 percent (n=10) of the panelists. This highlights the importance of those directly
involved in generating research data taking an active role in its governance at the faculty
level. Deans or Heads of Faculty, identified by 14.7 percent (n=5) of them, contribute to
the governance of research data. Their involvement signifies a broader administrative

perspective, aligning data governance with overall faculty missions.

Meanwhile, top-level leadership, including Directors of Institutes or Chief
Statisticians, were mentioned by 5.9 percent (n=2) of the panelists. This indicates a
strategic and high-level involvement in governing research data, aligning with broader
organizational goals. Senior Administrators were mentioned by 5.9 percent (n=2) of the
panelists, while Deputy Deans (Research) were mentioned by 2.9 percent (n=1),
suggesting a shared responsibility for data governance at the faculty level. However,

librarians did not appear in the identified role for Research Data Governor in this context.
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This may suggest a specific distribution of responsibilities, focusing more on academic

and administrative leadership.

Overall, the results highlight a collaborative and distributed approach to governing

research data at the faculty (departmental) level, involving a mix of researcher,

administrative, and leadership roles. The prominence of Heads of Research Institutes and

faculty-level leaders like Head of Research (Faculty) emphasizes the importance of

aligning data governance with the specific needs and objectives of individual faculties (or

departments). Table 6.6 provides a detailed perspective on who should hold the role of

Research Data Governor.

Table 6.6: Panelist responses on stakeholders in the Research Data Governor role in

Round I and 11

Stakeholder in Research Data Governor Round | Round 11

Role Rank | Count [Percentage| Rank| Count [Percentage
Head of Research Institute 1 31 66.0% 1 28 82.4%
Head of Research (Faculty) 2 24 51.1% 2 20 58.8%
Principal Investigator/Research Lead 3 18 38.3% 3 10 29.4%
Dean/Head of Faculty 4 10 21.3% 4 14.7%
Senior Administrator 5 4 8.5% 5 5.9%
“Deputy Dean Research 6 1 2.1% 6 2.9%
“"Chief Statistician 6 1 2.1%

“Librarian 6 1 2.1%

“Director of Institute/Director General/

Chief Executive Officer/Chief Statistician

Comment, feedback or rewording for

clarification:

From Round 11

1. Pl4-Head of research institute is in a more suitable position to ensure policies are adhered.

2. P26-The new response is more accurate.

3. P30-Maybe I was confused during the first time.

4. P43-Head of Research Institute is in a better leadership role towards administering and
implementing applicable research data governance policies.

5. P44-After further consideration, the two above selected positions are crucial in ensuring the

administration and implementation of research data governance’s policies.

Notes.

*Stakeholder identified by panelist in Round | was included as new option for group reassessment in Round Il
**Stakeholder identified by panelist in Round | was incorporated into an existing option during Round 11

Kk

More options added in Round Il based on panelists’ responses in Round |
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6.2.7 Stakeholders in the Role of Research Data Steward

The survey responses to Question 7 provide evidence that a diverse group of
stakeholders is responsible for fulfilling the role of Research Data Steward(s) within
RPOs. In Round I, librarians are identified as fulfilling this role in 70.2 percent of
responses, with 33 panelists noting their involvement. Principal Investigators/Research
Leads closely followed at 61.7 percent (n=29), and Research Officers at 57.4 percent
(n=27). Senior Academics were specified by 29.8 percent (n=14), while
Mentors/Supervisors were mentioned by 21.3 percent (n=10). Additionally, 14.9 percent
(n=7) of the panelists specified Senior Administrators’ involvement in research data
stewardship, and there is minor representation from Supervisees and a Statistician, each
accounting for 2.1 percent, with 1 panelist each. Two comments received from the

panelists (P05 & P08) for clarification on few points.

In determining the stakeholder of Research Data Steward role, the Round 11 findings
indicate a varied distribution, with librarians still prominently identified by most of the
panelists (82.4%, n=28). This underscores the evolving role of librarians in the
management and curation of research data, aligning with their expertise in information
organization and access. Principal Investigators or Research Leads were also recognized
as Research Data Stewards, as suggested by 61.8 percent (n=21) of the panelists. This
emphasizes the need for an active involvement of those generating data in stewardship
responsibilities, ensuring a hands-on approach to data management. Similarly, Research
Officers were identified as Research Data Stewards by 61.8 percent (n=21) of the
panelists, highlighting the importance of dedicated roles specifically focused on
managing and overseeing various aspects of research data. In addition, Senior Academics
were viewed as playing a role in data stewardship by 32.4 percent (n=11) of them. This
suggests that individuals with significant academic experience contribute to ensuring the

quality and integrity of research data.
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Furthermore, 17.6 percent (n=6) of the panelists specified that Mentors or Supervisors
were also identified as Research Data Stewards. Their involvement reflects a mentorship
approach to stewardship, guiding and overseeing the responsible management of research
data by their supervisees. Senior Administrators were mentioned as Research Data
Stewards by 14.7 percent (n=5) of the panelists, signifying a role for administrative staff
in the stewardship of research data at a higher level. A Statistician and Supervisees were

each identified as a Research Data Steward in 2.9 percent (n=1) of instances.

In general, the findings illustrate a collaborative approach among stakeholders and a
diverse range of perspectives on holding the role of Research Data Steward within RPOs.
The majority consensus leans towards the top two positions in the rank, namely Librarians
and Principal Investigators/Research Leads, along with Research Officers. This aligns
with the viewpoints highlighted by some of the panelists (P27, P36, and P43). Table 6.7
showcases a comprehensive breakdown, illustrating the varied distribution of

stakeholders serving as Research Data Stewards.
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Table 6.7: Panelist responses on stakeholders in Research Data Steward role in
Round I and 11

Stakeholder in Research Data Steward Role Round | Round 11
Rank | Count Percentage| Rank | Count |Percentage
Librarian 1 33 70.2% 1 28 82.4%
Principal Investigator/Research Lead 2 29 61.7% 2 21 61.8%
Research Officer 3 27 57.4% 2 21 61.8%
Senior Academic 4 14 29.8% 3 11 32.4%
Mentor/Supervisor 5 10 21.3% 4 6 17.6%
Senior Administrator 6 7 14.9% 5 5 14.7%
“Supervisee 7 1 2.1% 6 1 2.9%
*Statistician 7 1 2.1% 6 1 2.9%
Comment, feedback or rewording for - 2 4.3% - 3 8.8%
clarification:
From Round |

1. PO5-Research team may have their own data manager.

2. P08-Currently, RDG key players and the roles and responsibilities among my colleagues has
been large played by journal publishing companies, especially on research data that being
attached to articles. Unconsciously, most of the institutional research data shared for scholarly
publication has already been managed by publishing company staff and they are taking over on
the task of data stewards. These research data are sent along with the publication manuscript on
which being uploaded on open repositories such as Zenodo and Figshare (e.g.: Springer account
- https://springernature.figshare.com/).

From Round 11
1. P27-Lecturers also being appointed as data steward.
2. P36-Librarian may also be important in the data management.
3. P43-Research officer has a more specific job scope and role in this.

Notes.
*Stakeholder identified by panelist in Round I was included as new option for group reassessment in Round |1

6.2.8  Administrative Offices supporting RDG

In Question 8, panelists were presented with an open-ended question, asking them to
identify other administrative offices within their institution that currently support
researchers and various departments in implementing RDG and related procedures within
their respective areas of responsibility. In instances where RDG is not yet in place,
panelists were also asked to suggest offices they believe should take on this role in
supporting RDG initiatives. However, this question was not mandatory. From the
responses, as shown in Table 6.8, certain offices showed commonalities, while others
were specific to each institution. A list of 13 administrative offices was compiled by

consolidating and simplifying office names into more generic categories.
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Table 6.8: Panelist responses on Administrative Offices supporting Research Data
Governance in Round |

Responses from the Panelists Administrative Offices supporting RDG
(based on mare generic names)
1) Center of Excellence 1) Academic Administration and Services
2) Centre for Corporate Strategy and Relations Department
3) Corporate Strategy and Communications Office for |2) Centre of Excellence/Centre for
Promoting Development of Academic Excellence
4) Data Governance Committee Meeting (JKTDU) / 3) Corporate Strategy and
Registrar Office Communications Office
5) Data Section 4) Faculty/Kulliyyah/School
6) Dean/Head of School 5) Human Resources Department
7) Deputy Dean of Research’s Office 6) Incubation Department/Centre for
8) Deputy Vice Chancellor (Research) Innovation/Research and Development
9) Deputy Vice Chancellor (Research) Office (R&D) Department
10) Deputy Vice-Chancellor for Research 7) Legal
11) Ethics Committee Unit/Office/Department/Division
12) Ethics Committee, Scientific Dissemination Unit 8) Office of Deputy Dean (Research)
13) Finance, in term of management of research funds 9) Office of Deputy Vice Chancellor
14) Funders (Research)
15) HCM - Human Resource Management & President | 10) Office of Research Integrity and Ethics
16) Human resource 11) Project Management Office
17) Human Resource Department 12) Quality and Accreditation
18) Human Resource Department Unit/Office/Department/Division
19) Human Resources Department 13) Research Data Management
20) Institution and Strategic Planning Center Unit/Centre/Department

21) Kaulliyah/Faculty - Head of Research Department

22) Office of Registrar

23) Office of Strategic Planning

24) Principal Investigator/Research Lead

25) Project Management Office

26) Project manager

27) R and D Department/Incubation Department

28) RCMO (Pejabat Pengurusan dan Kreativiti
Penyelidikan)

29) Research Data Management Centre, Principal
Investigator

30) Research Dept of the University

31) Research Integrity and Ethics

32) Research Management Centre/ Office

33) The researcher (data creator)

34) Vice Chancellor (Research)

35) We have data repository system managed by
biostatistics sector under officer of manager, NIH.
But the role to be central administrator is yet to be
implement.

The consolidation was conducted for re-evaluation in Round Il serves as a guide for
developing an RDG framework for Malaysia RPOs. The findings indicate that offices or
departments supporting RDG as part of the Central Administration are diverse and
encompass crucial functions within an organization. The scores are nearly equal,
signifying that these offices and departments carry similar weight in supporting RDG.

For example, organizations with an intact Research Data Management
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Unit/Centre/Department were identified as a central administration entity by 23.5 percent
(n=8) of the panelists. This underscores the necessity for specialized units or centers

dedicated to overseeing and managing research data across various disciplines.

Following closely, the Office of Research Integrity and Ethics was mentioned by 20.6
percent (n=7) of the panelists, emphasizing its central role in administration. This
highlights the crucial role of ethical considerations in the overarching administration of
research data. These results align with the responses for Question 4 on the Research Data

Governance Office, which received most votes.

Additionally, Faculties/Kulliyyahs/Schools were recognized as central administration
entities by 17.6 percent (n=6) of the panelists, indicating a decentralized approach where
individual academic units contribute to the central administration of research data. The
Office of Deputy Vice Chancellor (Research) was involved in central administration in
17.6 percent (n=6) of instances, signifying its significance in RDG as a top-level
institutional approach aligning research data administration with broader research

leadership.

The Human Resources Department was identified by 17.6 percent (n=6) of the
panelists, suggesting a role in central administration related to workforce development,
training, incentives, and compliance aspects of RDM. The Office of Deputy Dean
(Research) and Project Management Office each play a role in central administration, as
specified by 14.7 percent (n=5) of the panelists, indicating a shared responsibility for

overseeing and coordinating RDM efforts.
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The Corporate Strategy and Communications Office was chosen by 11.8 percent (n=4)
of them, suggesting a role in central administration related to strategic planning and
communication of research data initiatives. The Quality and Accreditation
Unit/Office/Department/Division,  Legal  Unit/Office/Department/Division,  and
Incubation Department/Centre for Innovation/Research and Development (R&D)
Department each play a role in central administration, as specified by 5.9 percent (n=2)
of the panelists. Although they have fewer votes, this signifies specialized units
contributing to the central administration of research data with a focus on quality, legal
aspects, and innovation, respectively. However, the Academic Administration and
Services Department and Centre of Excellence/Centre for Development of Academic
Excellence did not appear in the identified role for Central Administration supporting

RDG, suggesting a specific distribution of administrative responsibilities in this context.

To sum up, the distribution of Central Administration role reflects a blend of
specialized units, top-level leadership, faculties, and administrative offices. The existence
of dedicated RDM units and the involvement of various departments underscore the
importance of a multidimensional approach to central administration in the context of
RDG. Thus, the findings emphasize that other than the Library, Information Technology
Office, and Research Management Office, each office identified in Table 6.9 as

contributing to RDG is perceived as crucial and relevant to the initiatives.
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Table 6.9: Panelist responses on Administrative Offices supporting Research Data
Governance in Round 11

Administrative Offices Supporting RDG Count | Percentage
Research Data Management Unit/Centre/Department 8 23.5%
Office of Research Integrity and Ethics 7 20.6%
Faculty/Kulliyyah/School 6 17.6%
Office of Deputy Vice Chancellor (Research) 6 17.6%
Human Resources Department 6 17.6%
Office of Deputy Dean (Research) 5 14.7%
Project Management Office 5 14.7%
Corporate Strategy and Communications Office 4 11.8%
Quality and Accreditation Unit/Office/Department/Division 2 5.9%
Legal Unit/Office/Department/Division 2 5.9%
Incubation Department/Centre for Innovation/Research and Development 2 5.9%
(R&D) Department

Academic Administration and Services Department 0 0.0%
Centre of Excellence/Centre for Development of Academic Excellence 0 0.0%

6.3 Identifying Structural Positions

How do data practitioners identify the structural positions of research data
governance roles within research performing organizations? RQ4 was addressed in two
rounds, Round 111 and Round IV. The same questions that were posed in Round 111 related
to addressing this RQ4, were presented again to the panelists who participated in Round
IV. They were asked to either retain or revise their previous responses based on the
findings from Round I11. Apart from these questions on structural positions, the panelists
were also tasked with formulating research-based descriptions of roles. Additionally, they
were required to provide feedback on the appropriate nomenclatures for the roles, tailored
to the RDG context. The adoption of research-based descriptions and nomenclatures is
crucial for the development of the RDG framework. All the questions aimed to arrive at
a consensus regarding the most effective structural positions, descriptions, and

nomenclatures.
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6.3.1 Executive Sponsor

In Round III, responses to the first question regarding the appropriate level of
governance for an Executive Sponsor within RPOs revealed that 39.4 percent (n=13) of
the panelists advocate for the “Strategic” level. Notably, 36.4 percent (n=12) proposed a
dual role at both “Strategic & Tactical” levels, while 15.2 percent (n=5) argued for
engagement across all three levels: “Strategic, Tactical, & Operational”. A smaller
portion, 6.1 percent (n=2), suggested involvement of the Executive Sponsor at the
“Tactical & Operational” levels, a minimal 3 percent (n=1) recommended sole
positioning at the “Tactical” level, and all panelists agreed that the role should not be

positioned at the “Operational” level since there was none of them selected this option.

Meanwhile, in Round 1V, the majority of the panelists, 61.5 percent (n=16), advocated
for positioning the Executive Sponsor at the “Strategic” level. This marks an increase
from Round 111, where only 39.4 percent preferred the “Strategic” level. The preference
for “Strategic & Tactical” decreased from 36.4 percent in the Round 111 to 23.1 percent
(n=6) in Round IV. However, it is noteworthy that this still indicates a belief that the
Executive Sponsor’s role involves not only high-level strategic decisions but also some
involvement in the tactical aspects of governance. The choice of “Strategic, Tactical &
Operational” remained consistent at 15.4 percent (n=4), implying a more comprehensive
involvement across different governance layers. It is notable that there were no responses
for the last three options in Round IV, indicating a clear alignment toward strategic
involvement for the Executive Sponsor and a diminished focus on operational
considerations. The shift towards a higher preference for the “Strategic” level suggests a
potential evolving perspective among the panelists regarding the role of the Executive
Sponsor. This shift may underscore a perceived need for more strategic direction and

oversight in the governance structure. Table 6.10 provides a detailed distribution of
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responses among panelists on the position of an Executive Sponsor in the governance

structure.

Table 6.10: Panelist responses on level of governance for an Executive Sponsor in
Round Il and IV

Governance Level for Executive Round I11 Round IV
Sponsor Rank | Count | Frequency | Rank | Count |Frequency
Strategic 1 13 39.4% 1 16 61.5%
Strategic & Tactical 2 12 36.4% 2 6 23.1%
Strategic, Tactical & Operational 3 15.2% 3 4 15.4%
Tactical & Operational 4 6.1% 4 0 0.0%
Tactical 5 3.0% 4 0 0.0%
Operational 6 0 0.0% 4 0 0.0%
TOTAL - 33 2100% - 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

6.3.2 Data Governance Leader

In Round 111, the panelists were then asked the next question to specify the ideal
governance position for the Data Governance Leader role. The findings show that the
majority of the panelists, 42.4 percent (n=14), believed that the Data Governance Leader
should be positioned at both the “Strategic & Tactical” levels of governance. A substantial
portion, 27.3 percent (n=9), suggested that the Data Governance Leader should be
involved at all three levels of governance: “Strategic, Tactical, & Operational”. Six
(18.2%) of the panelists believed that the Data Governance Leader should be positioned
primarily at the “Strategic” level, focusing on high-level decision-making and
overarching governance strategy. Two (6.1%) suggested that the Data Governance Leader
should be positioned at the “Tactical” level. Another 6.1 percent (n=2) believed that the
Data Governance Leader should be involved at both the “Tactical & Operational” levels,
focusing on more immediate and specific operational aspects of governance. No
responses received for the “Operational” level of governance. Overall, the data indicates

a diversity of perspectives on the appropriate level of governance for the Data Governance
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Leader. The most common belief is a dual focus on “Strategic & Tactical” levels,

emphasizing the need for a balance between high and middle level strategy involvement.

Comparing this data to the previous Round Ill, it is interesting to note that the
percentage of the panelists favoring “Strategic & Tactical” has increased from 42.4
percent to 61.5 percent (n=16), indicating a shift in preferences, thus, making it the
predominant choice in Round IV. This indicates a perspective that emphasizes a dual
focus on high and middle level strategy. The percentage for “Strategic, Tactical &
Operational” has decreased from 27.3 percent to 23.1 percent (n=6). The option
“Strategic” at 18.2 percent in Round I11 and decreased to 11.5 percent (n=3) in this round.
While, “Tactical & Operational” remained only 1 response (3.8%) if compared to Round
I with 2 responses (6.1%). Notably, the option “Tactical” and “Operational” had no
responses in this round. The results suggest a clear preference for situating the role of
Data Governance Leader at the strategic level, with active engagement in the tactical
level. However, it is considered inappropriate for placement the role at the operational
level. Overall, Round IV data suggests a stronger preference for positioning the Data
Governance Leader at the “Strategic & Tactical” levels. Table 6.11 presents a
comprehensive breakdown of responses from panelists regarding the Data Governance
Leader role in the governance structure.

Table 6.11: Panelist responses on level of governance for a Data Governance Leader
in Round 11l and IV

Governance Level for Data Round 111 Round IV
Governance Leader Rank | Count | Frequency | Rank | Count |Frequency
Strategic & Tactical 1 14 42.4% 1 16 61.5%
Strategic, Tactical & Operational 2 9 27.3% 2 6 23.1%
Strategic 3 6 18.2% 3 3 11.5%
Tactical 4 2 6.1% 5 0 0.0%
Tactical & Operational 4 2 6.1% 4 1 3.8%
Operational 5 0 0.0% 5 0 0.0%
TOTAL - 33 2100% - 26 2100%
Notes.

aPercentages were rounded to the nearest whole number
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6.3.3 Research Data Governance Committee

In the next question of Round IlI, which inquiries about the appropriate structural
position of the Research Data Governance Committee, the majority preference among the
panelists is to position the committee at the “Tactical & Operational” level, as shown in
Table 6.12. This choice received 36.4 percent of the responses (n=12). The second most
favoured choice is “Strategic, Tactical & Operational”, chosen by 27.3 percent (n=9). The
remaining options include “Strategic & Tactical”, chosen by 18.2 percent (n=6), the
“Strategic” level with 12.1 percent (n=4) of the panelists, and “Tactical” which obtained
6.1 percent (n=2) of the panelists. While none of them opted to position the role at the
“Operational” level. Overall, the findings indicate diverse perspectives on the appropriate
level of governance for the Research Data Governance Committee. The prevalence of
responses at multiple levels suggests that panelists view the Committee’s role as multi-

faceted, potentially requiring engagement across different governance layers.

In the analysis of responses from Round IV for the same question, the findings reveal
a notable shift in the panelists’ preferences for the positioning of the Research Data
Governance Committee role. The most favored choice remained at the “Tactical &
Operational” level, experiencing a substantial increase from 36.4 percent to 69.2 percent
(n=18). The second most popular option is “Strategic, Tactical & Operational”, selected
by 19.2 percent (n=5). Conversely, the option “Strategic & Tactical” has decreased from
18.2 percent to 3.8 percent (n=1), and “Strategic” has also decreased from 12.1 percent
to 7.7 percent (n=2). Interestingly, there were no responses indicating a preference for the
“Tactical” and “Operational” levels in Round IV. It suggests that the position should be
situated at a joint "Tactical & Operational” levels, rather than being separated into

individual tiers.
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The provided comment by P30 believes that the Committee should be involved in
strategic decisions, emphasizing a broader role beyond tactical and operational aspects.
However, both findings from Rounds 111 and IV underscore a consistent and strengthened
preference for the “Tactical & Operational” level in positioning the Research Data
Governance Committee. This preference implies a focus on practical and specific
operational considerations.

Table 6.12: Panelist responses on level of governance for Research Data Governance
Committee in Round Il and IV

Governance Level for RDG Round 111 Round 1V
Committee Rank | Count | Frequency |Rank| Count | Frequency
Tactical & Operational 1 12 36.4% 1 18 69.2%
Strategic, Tactical & Operational 2 9 27.3% 2 5 19.2%
Strategic & Tactical 3 6 18.2% 4 1 3.8%
Strategic 4 4 12.1% 3 2 7.7%
Tactical 5 2 6.1% 5 0 0.0%
Operational 6 0 0.0% 5 0 0.0%
TOTAL - 33 2100% - 26 2100%

Comment from Round 1V

1. P30-I think the committee should also be involved in strategic, not only tactical and operations.
Notes.
aPercentages were rounded to the nearest whole number

6.3.4 Office of Research Data Governance

Proceeding to the next question on positioning the Office of Research Data
Governance, the findings from Round Il (as in Table 6.13) indicate that the highest
percentage of panelists, 39.4 percent (n=13), believed that the Office of Research Data
Governance should be positioned at both the “Tactical & Operational” levels of
governance. The second most favored option is “Strategic, Tactical & Operational” at
27.3 percent (n=9). Meanwhile, 15.2 percent (n=5) believed that the Office of Research
Data Governance should primarily operate at the “Operational” level, focusing on specific
processes and activities. Three (9.1%) of the panelists believed that the Office of Research
Data Governance should be positioned at both the “Strategic & Tactical” levels. Two

(6.1%) suggested that the Office of Research Data Governance should be positioned
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primarily at the “Tactical” level. The remaining 3 percent (n=1) believed that the Office

of Research Data Governance should primarily operate at the “Strategic” level.

Meanwhile, in Round IV, the majority of the panelists hold the view that the structural
position of the Office of Research Data Governance still remains at the “Tactical &
Operational” levels, showing a significant increase from 39 percent to 65.4 percent
(n=17). The second most favoured option is “Strategic, Tactical & Operational” at 19.2
percent (n=5). The option “Operational” has decreased from 15.2 percent to 11.5 percent
(n=3). The options “Strategic & Tactical” has 1 response (3.8%), while “Tactical”, and
“Strategic” have no responses in this round. It indicates that positioning the Office of
Research Data Governance at the strategic level is not the preferred choice. Additionally,
it cannot solely operate at the tactical level without including the operational level. The
findings highlight a noticeable shift towards a stronger preference for the “Tactical &
Operational” levels for the Office of Research Data Governance in Round V.

Table 6.13: Panelist responses on level of governance for Office of Research Data
Governance in Round 111 and 1V

Governance Level for RDG Round 111 Round 1V
Office Rank | Count | Frequency |Rank| Count | Frequency
Tactical & Operational 1 13 39.4% 1 17 65.4%
Strategic, Tactical & Operational 2 9 27.3% 2 5 19.2%
Operational 3 5 15.2% 3 3 11.5%
Strategic & Tactical 4 3 9.1% 4 1 3.8%
Tactical 5 2 6.1% 5 0 0.0%
Strategic 6 1 3.0% 5 0 0.0%
TOTAL - 33 2100% - 26 2100%
Notes.

aPercentages were rounded to the nearest whole number
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6.3.5 Research Data Owner

In Round 111, the panelists were also asked about the suitable governance structure
position for the Research Data Owner within RPOs. The highest responses are for
positioning the Research Data Owner at the “Operational” level (39.4%, n=13), followed
by the “Tactical & Operational” levels (33.3%, n=11). Additionally, a significant portion
of panelists (24.2%, n=8) believed the Research Data Owner should be positioned at the
“Strategic, Tactical & Operational” levels. While the “Tactical” level had a lower
percentage at 3 percent (n=1). Overall, the findings indicate diverse perspectives on the
appropriate level of governance for the Research Data Owner, with a notable emphasis
on the operational and tactical levels of governance. There is only one comment from one

of the panelists (P05), and it is solely for clarification.

While, in Round 1V, the findings indicate an increase in positioning the Research Data
Owner at the “Operational” level, with 65.4 percent (n=17) of the panelists selecting this
option. This is followed by the “Tactical & Operational” levels, chosen by 30.8 percent
(n=8) of panelists. Only 3.8 percent (n=1) of them opted for “Strategic, Tactical &
Operational”. Notably, there were no responses for the “Strategic”, “Tactical”, and

“Strategic & Tactical” levels.

Furthermore, there is one comment made by P32 offering a perspective on the division
of responsibilities. It suggests that the Research Data Owner should primarily focus on
creating the data and knowledge, thus, more suitable to be positioned at the “Operational”
level. While those at the strategic level should manage data information and plan for
future data-related activities. This comment adds valuable context to the perspectives of
the panelists regarding the governance level of the Research Data Owner, underscoring
the importance of delineating roles and responsibilities between the operational and

strategic levels. A comprehensive overview is presented in Table 6.14.
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Table 6.14: Panelist responses on level of governance for Research Data Owner in
Round 111 and IV

Governance Level for Research Round 111 Round 1V

Data Owner Rank | Count | Frequency | Rank | Count | Frequency
Operational 1 13 39.4% 1 17 65.4%
Tactical & Operational 2 11 33.3% 2 8 30.8%
Strategic, Tactical & Operational 3 8 24.2% 3 1 3.8%
Tactical 4 3.0% 4 0 0.0%
Strategic 5 0.0% 4 0 0.0%
Strategic & Tactical 5 0.0% 4 0 0.0%
TOTAL - 33 2100% - 26 2100%
Comment, feedback or rewording - 1 3.0% - 1 3.8%
for clarification:

From Round I11:

1. PO5-This is crucial to ensure ability of all levels of the ministry to conduct study and becoming
primary investigator.

From Round IV:
1. P32-Research Data Owner will be focusing on the creating the data and know-how, while
strategic should be the one who know the data information and arrange the future planning for

the data.

Notes.
aPercentages were rounded to the nearest whole number

6.3.6 Research Data Governor

In Round 111, majority of the panelists reached a consensus on positioning the Research
Data Governor at the “Tactical & Operational” levels, with 36.4 percent (n=12) choosing
this option. Following closely, the second highest number of panelists, at 21.2 percent
(n=7), believed that this role should be positioned under “Strategic, Tactical &
Operational”. Other groups expressed varied opinions, suggesting that the Research Data
Governor could be positioned under “Strategic & Tactical”, “Tactical”, “Operational”,
and “Strategic”, each with different percentages. Examining the Round Il survey data
reveals a diversity of opinions regarding the appropriate level of governance for the
Research Data Governor. While a significant number of panelists endorse its involvement
at the “Tactical & Operational” levels, there is also substantial support for strategic

responsibilities.
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Meanwhile, in Round 1V, the overwhelming majority of panelists (80.8%, n=21)
believed that the Research Data Governor should be positioned at the “Tactical &
Operational” level. The other options, including “Strategic, Tactical & Operational”,
“Strategic & Tactical”, and “Tactical”, have much lower percentages. Notably, there were
no panelists who chose “Operational” or “Strategic” in this round. All panelists reached
a consensus that the role should not be situated at the strategic level. However, it is also
acknowledged that the role cannot solely exist in a distinct operational level; rather, it
should be positioned at both the tactical and operational levels. Therefore, the findings
indicate a strong preference for positioning the Research Data Governor at the “Tactical
& Operational” level in Round IV of the survey. The following Table 6.15 provides an
analysis of the distribution of responses among panelists regarding the structural position
of the Research Data Governor.

Table 6.15: Panelist responses on level of governance for Research Data Governor
in Round 11l and IV

Governance Level for Research Round 111 Round 1V

Data Governor Rank| Count | Frequency | Rank | Count | Frequency
Tactical & Operational 1 12 36.4% 1 21 80.8%
Strategic, Tactical & Operational 2 7 21.2% 2 2 7.7%
Strategic & Tactical 3 6 18.2% 3 1 3.8%
Tactical 4 4 12.1% 2 2 7.7%
Operational 5 2 6.1% 4 0 0.0%
Strategic 5 2 6.1% 4 0 0.0%
TOTAL - 33 2100% - 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

6.3.7 Research Data Steward

For the Research Data Steward role, questions were designed to investigate whether
there is a need to place the Chief Research Data Steward and the Research Data Steward
in different positions. The discussion initiates with the findings related to the Chief
Research Data Steward as illustrated in Table 6.16, followed by insights into the Research

Data Steward, as in Table 6.17.
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In Round 111, the majority of panelists (33.3%, n=11) expressed the belief that the
Chief Research Data Steward should be positioned at the “Strategic, Tactical &
Operational” level of governance. Meanwhile, the “Tactical & Operational” level is the
second highest choice with 27.3 percent (n=9) of the panelists selecting this position.
Combining “Strategic & Tactical” levels for the Chief Research Data Steward received
15.2 percent (n=5) responses, and separately positioning the role at “Strategic” and
“Tactical” levels both had equal responses at 9.1 percent (n=3) each. The “Operational”

level had the least responses, with 6.1 percent (n=2).

In Round 1V, an increasing majority of panelists (69.2%, n=18) believed that the Chief
Research Data Steward should be positioned at the “Strategic, Tactical & Operational”
level. The provided comment by P32 suggests that the Chief Research Data Steward
should be someone capable of understanding all aspects of data and its management.
Some panelists maintained the responses as in the previous round, with 19.2 percent (n=5)
advocating for “Tactical & Operational”, and 11.5 percent (n=3) for “Strategic &
Tactical”. Notably, there were no responses supporting “Strategic”, “Tactical”, or
“Operational” positions in this round. The panelists unanimously agreed that this role

cannot be confined to a single, distinct position.

In contrast, the results for the Research Data Steward in Round Il show that the
majority of panelists preferred positioning the Research Data Steward at the “Tactical &
Operational” level, with 45.5 percent (n=15) choosing this option. The second most
favoured option is “Operational” at 30.3 percent (n=10). Other options, including
“Strategic, Tactical & Operational”, “Tactical”, and “Strategic”, received varying

percentages. Interestingly, no panelist opted for “Strategic & Tactical” in this round.
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Moving to Round 1V, there is a notable increase in the number of panelists who agreed

to position the Research Data Steward at the “Tactical & Operational” level (76.9%,

n=20). The option “Operational” maintains a presence at 23.1 percent (n=6). However, in

this round, no panelists selected “Strategic, Tactical & Operational”, “Tactical”,

“Strategic”, or “Strategic & Tactical”. They unanimously agreed that this role should not

be at the strategic level. The data from Round IV indicates a strong and growing

preference for positioning the Research Data Steward at the “Tactical & Operational”

level. The comprehensive analysis of responses for this question is provided in Table

6.17.

Table 6.16: Panelist responses on level of governance for Chief Research Data

Steward in Round 111 and 1V

Governance Level for Chief Round 111 Round 1V
Research Data Steward Rank | Count | Frequency |Rank| Count |Frequency
Strategic, Tactical & Operational 1 11 33.3% 1 18 69.2%
Tactical & Operational 2 9 27.3% 2 5 19.2%
Strategic & Tactical 3 5 15.2% 3 3 11.5%
Strategic 4 3 9.1% 4 0 0.0%
Tactical 4 3 9.1% 4 0 0.0%
Operational 5 2 6.1% 4 0 0.0%
TOTAL - 33 2100% - 26 2100%
Comment, feedback or rewording for - 0 0.0% - 1 3.8%
clarification:

From Round 1V:

1. P32-Person who can know all the data and its management.

Notes.

aPercentages were rounded to the nearest whole number

Table 6.17: Panelist responses on level of governance for Research Data Steward in

Round Il and IV

Governance Level for Research Round 111 Round 1V

Data Steward Rank | Count | Frequency | Rank | Count |Frequency
Tactical & Operational 1 15 45.5% 1 20 76.9%
Operational 2 10 30.3% 2 6 23.1%
Strategic, Tactical & Operational 3 5 15.2% 3 0 0.0%
Tactical 4 2 6.1% 3 0 0.0%
Strategic 5 1 3.0% 3 0 0.0%
Strategic & Tactical 6 0 0.0% 3 0 0.0%
TOTAL - 33 2100% - 26 2100%
Notes.

aPercentages were rounded to the nearest whole number
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6.3.8 Research Data Custodian

During Round 111, one participant did not provide a response, resulting in an analysis
based on 32 received responses. Findings from this round suggest that most of the
panelists believed the Research Data Custodian is best positioned at the “Tactical &
Operational” level, with 43.8 percent (n=14) choosing this option. This indicates that a
significant number of panelists see the custodian role encompassing both tactical and
operational responsibilities. Following closely are the options “Operational” and
“Strategic, Tactical & Operational”, each selected by 18.8 percent (n=6) of the panelists.
Additionally, 9.4 percent (n=3) believed the role is best suited at the “Tactical” level,
while the remaining panelists chose “Strategic & Tactical” and “Strategic” levels, with

6.3 percent (n=2) and 3.1 percent (n=1), respectively.

While in Round 1V, it is evident that some panelists changed their preference, as there
IS an increase in the number of panelists (76.9%, n=20) choosing the option that the
Research Data Custodian should be positioned at the “Tactical & Operational” level.
Other options, including “Operational”, “Strategic, Tactical & Operational”, and
“Tactical”, have lesser percentages, with 11.5 percent (n=3), 7.7 percent (n=2), and 3.8
percent (n=1), respectively. Meanwhile, “Strategic & Tactical” and “Strategic” levels of
governance had no responses. Overall, the data indicates a strong and consistent
preference for positioning the Research Data Custodian at the “Tactical & Operational”
level in the following round of the survey, emphasizing a focus on operational and tactical
aspects rather than strategic decision-making. As supported by a comment made by P29
suggests that the Research Data Custodian does not necessarily need to be involved in the
strategic decision-making. Refer to Table 6.18 for a detailed breakdown of panelist

responses on the structural position of a Research Data Custodian.
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Table 6.18: Panelist responses on level of governance for Research Data Custodian
in Round 111 and 1V

Governance Level for Research Data Round 111 Round IV
Custodian Rank | Count | Frequency |Rank| Count |Frequency
Tactical & Operational 1 14 43.8% 1 20 76.9%
Operational 2 6 18.8% 2 3 11.5%
Strategic, Tactical & Operational 2 6 18.8% 3 2 7.7%
Tactical 3 3 9.4% 4 1 3.8%
Strategic & Tactical 4 2 6.3% 5 0 0.0%
Strategic 5 1 3.1% 5 0 0.0%
TOTAL - 32" 2100% - 26 2100%
Comment, feedback or rewording for - 0 0% - 1 3%
clarification:

From Round IV:
1. P29-Do not have to involve in strategic decision.

Notes.
*One missing value.
aPercentages were rounded to the nearest whole number

6.3.9 Researcher

Table 6.19 has a detailed summary of what panelists think about positioning the
Researcher role in the governance structure. In Round 111, most of the panelists (60.6%,
n=20) believed that Researcher should be positioned at the “Operational” level of
governance. Nine panelists (27.3%) have selected the “Strategic, Tactical & Operational”
level, indicating the belief that Researcher should have responsibilities across all three
levels of governance. Additionally, four of them (12.1%) believed the role should be
positioned at the “Tactical & Operational”. Notably, no responses were received for other
options, indicating a unanimous belief among panelists that Researcher should be

involved in the operational aspects of activities.

Moving to Round IV, the number of panelists maintaining the belief that Researcher
should be positioned at the “Operational” level remains the same at 20 (76.9%) panelists.
The choice of “Strategic, Tactical & Operational” followed at 15.4 percent (n=4), and
“Tactical & Operational” at 7.7 percent (n=2). Like Round III, the rest of the options
received no responses. When comparing the data between both rounds, there is

consistency in the preference for positioning Researcher role at the “Operational” level,
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with a similar number of panelists (n=20) expressing this preference in both rounds. The
data suggests a prevailing belief that Researcher primarily operate at the “Operational”

level of governance.

Table 6.19: Panelist responses on level of governance for Researcher in Round 111
and IV

Governance Level for Researcher Round 111 Round 1V

Rank | Count | Frequency | Rank | Count |Frequency
Operational 1 20 60.6% 1 20 76.9%
Strategic, Tactical & Operational 2 9 27.3% 2 4 15.4%
Tactical & Operational 3 4 12.1% 3 2 7.7%
Strategic 4 0 0.0% 4 0 0.0%
Tactical 4 0 0.0% 4 0 0.0%
Strategic & Tactical 4 0 0.0% 4 0 0.0%
TOTAL - 33 2100% - 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

6.3.10 Research Data Consumer

In Round 111, most of the panelists (63.6%, n=21) believed that the Research Data
Consumer should be positioned at the “Operational” level. Another 12 panelists,
constituting 21.2 percent (n=7) and 15.2 percent (n=5), respectively, chose either
“Tactical & Operational” or “Strategic, Tactical & Operational” as the appropriate level.

Notably, no responses were received for other options.

Moving to Round IV, only two options were selected: “Operational” and “Tactical &
Operational”. The overwhelming majority (92.3%, n=24) believed that the Research Data
Consumer should be positioned at the “Operational” level of governance. A small
percentage of panelists (7.7%, n=2) chose the “Tactical & Operational” level for Research
Data Consumer. Overall, in Round 1V, the predominant view is that Research Data
Consumer should primarily have operational responsibilities. The belief in the “Tactical
& Operational” level, although smaller, suggests that some panelists still see a combined

tactical and operational role for Research Data Consumer. However, the absence of their
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selection of options involving a strategic or exclusion of tactical governance levels
indicates a shift in emphasis toward greater operational involvement for Research Data
Consumer. Table 6.20 provides a detailed distribution of panelist responses to the
question.

Table 6.20: Panelist responses on level of governance for Research Data Consumer
in Round 11l and IV

Governance Level for Research Round 111 Round IV

Data Consumer Rank | Count | Frequency | Rank | Count |Frequency
Operational 1 21 63.6% 1 24 92.3%
Tactical & Operational 2 7 21.2% 2 2 7.7%
Strategic, Tactical & Operational 3 5 15.2% 3 0 0.0%
Strategic 4 0 0.0% 3 0 0.0%
Tactical 4 0 0.0% 3 0 0.0%
Strategic & Tactical 4 0 0.0% 3 0 0.0%
TOTAL - 33 2100% - 26 2100%

Notes.
aPercentages were rounded to the nearest whole number

6.3.11  Administrative Offices

Table 6.21 shows a comprehensive breakdown of responses among panelists regarding
the governance structure of Administrative Offices. In Round 111, the panelists favored
positioning the Administrative Offices at the “Operational” level, with 60.6 percent
(n=20) of them choosing this option. Additionally, 21.2 percent (n=7) supported the
“Strategic, Tactical & Operational” level, indicating a belief that administrative roles
should encompass a combination of strategic, tactical, and operational responsibilities.
Meanwhile, the “Tactical & Operational” level received 12.1 percent (n=4) support. Both
“Strategic” and “Tactical” levels had one panelist each (3%) selecting those options, and

none advocated for the “Strategic & Tactical” level.
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In Round IV, a consistent number of panelists, matching the previous round at 76.9%
(n=20), continued to assert that the appropriate governance level for the Administrative
Offices should be at the “Operational” level. This perspective was supported by a
comment by P32 stating, “Administrative Offices should focus on the operational part”.
The other options, including “Strategic, Tactical & Operational”, “Tactical &
Operational”, “Strategic”, and “Tactical”” had lower percentages, and notably, “Strategic”,
“Tactical”, and “Strategic & Tactical” received no responses. Therefore, it is concluded
that the findings strongly indicate a consensus among respondents that Administrative
Offices should primarily positioned at the “Operational” level of governance.

Table 6.21: Panelist responses on level of governance for Administrative Offices in
Round 111 and IV

Governance Level for Round 11 Round IV
Administrative Offices Rank | Count | Frequency | Rank | Count |Frequency
Operational 1 20 60.6% 1 20 76.9%
Strategic, Tactical & Operational 2 7 21.2% 2 3 11.5%
Tactical & Operational 3 4 12.1% 2 3 11.5%
Strategic 4 1 3.0% 3 0 0.0%
Tactical 4 1 3.0% 3 0 0.0%
Strategic & Tactical 5 0 0.0% 3 0 0.0%
TOTAL - 33 2100% - 26 2100%
Comment, feedback or rewording for - 0 0.0% - 1 3.8%
clarification:
From Round IV:

1. P32-Administrative Offices should focus on operational part.
Notes.
aPercentages were rounded to the nearest whole number

6.3.12 External Bodies
In Round IlI, the panelists expressed varied preferences regarding the level of

governance for External Bodies. The most popular choice is the “Strategic” level, with
33.3 percent (n=11) of them selecting this option. Other choices, including “Operational”,
“Strategic & Tactical”, “Tactical”, “Strategic, Tactical & Operational”, and “Tactical &

Operational”, received varying percentages.
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Moving to Round IV, a substantial majority of panelists (65.4%, n=17) held the belief
that External Bodies, including National Funders and National/Institutional Repositories,
should be positioned at the “Strategic” level of governance. Support for “Strategic &
Tactical” was at 15.4 percent (n=4), while both “Operational” and “Strategic, Tactical &
Operational” had 7.7 percent (n=2) support each. The “Tactical” level received 3.8
percent (n=1) support, and no panelists indicated support for the “Tactical & Operational”
level. A comment by P29 suggests that this panelist views the governance of External
Bodies as more appropriate at the strategic level, particularly on a national level, which
aligns with the group’s responses. Overall, in Round IV, the prevailing view is that
External Bodies should be positioned at the “Strategic” level of governance, aligning with
the comment. Table 6.22 provides a comprehensive view of the distribution of panelist
responses.

Table 6.22: Panelist responses on level of governance for External Bodies in Round
I and IV

Governance Level for External Round 111 Round 1V
Bodies Rank | Count | Frequency |Rank| Count |Frequency
Strategic 1 11 33.3% 1 17 65.4%
Operational 2 6 18.2% 2 2 7.7%
Strategic & Tactical 2 6 18.2% 3 4 15.4%
Tactical 3 4 12.1% 5 1 3.8%
Strategic, Tactical & Operational 4 3 9.1% 4 2 7.7%
Tactical & Operational 4 3 9.1% 6 0 0.0%
TOTAL - 33 2100% - 26 2100%
Comment, feedback or rewording for - 0 0.0% - 1 3.8%
clarification:

From Round IV:
1. P29-Strategic level is more appropriate for a national level.

Notes.
aPercentages were rounded to the nearest whole number
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6.4 Research-Derived Descriptions for Research Data Governance Roles
In Rounds Il and 1V, in addition to asking the panelists about the descriptions of RDG
areas and decision domains, as deliberately discussed in Chapter 5, inquiries were also

made regarding the descriptions of RDG roles.

The outcomes of Round Il indicate the panelists’ overall acceptance and agreement
with the majority of the initial RDG role descriptions. Among the 11 descriptions, three
of RDG roles received proposed new descriptions, which were then incorporated into
Round IV for reassessment. During this phase, the panel had the opportunity to reconsider
and make decisions regarding the acceptance or rejection of the revised descriptions.
Whereas the remaining descriptions were confirmed as standard research descriptions
through the Delphi study. The panelists evaluated these initial RDG role descriptions, as

detailed in Table 6.23.

Only these three items were included in Round IV for re-evaluation. According to the
results, the panelists reached a majority agreement on the revised descriptions for all RDG
roles in this round. Consequently, these descriptions, along with those that secured
unanimous agreement in the previous round, were officially endorsed as standard

descriptions. The results are presented in Table 6.24.
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Table 6.23: Assessment of descriptions of RDG roles in Round 111

ID ITEM INITIAL ACCEPTED | REVISED REVISED
DESCRIPTION DESCRIPTION
Count| % Count| %
R1 | Executive A top senior executive in 32 97% 1 3% | Atop senior
Sponsor charge of coordinating executive in

research data governance charge of

activities and programs. overseeing
research data
governance policy
and funding, and
strategizing
activities and
programs.

R2 | Data Accountable for the overall | 33 100% - - -
Governance management of the
Leader organization’s data and/or

information governance.

R3 | Research Data The Research Data 33 100% - - -
Governance Governance Committee is
Committee designed to comprise

representatives from the
major strategic
stakeholders across the
institution. The work of the
committee is coordinated
by the Research Data
Governance Leader.

R4 | The Office of Responsible for 32 97% 1 3% | Responsible for
Research Data monitoring Key Risk ensuring the
Governance Indicators relating to application of

incidences of data data governance

misconduct. principles by
promoting them,
facilitating best
practices, and
monitoring
instances of data
misconduct.

R5 | Research Data Accountable for research 32 97% 1 3% | Accountable for
Owner data and materials research data and

including, but not limited materials

to the collection, including, but not

development, maintenance, limited to the

distribution and security of collection,

research data and development,

materials. maintenance,
distribution,
preservation,
reuse, and
security of
research data and
materials.

R6 | Research Data Accountable for the 33 100% - - -

Governor implementation of research
data governance policy in
their colleges or schools or
departments.
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Table 6.23, continued

ITEM

INITIAL
DESCRIPTION

ACCEPTED

REVISED

Count %

Count

%

REVISED
DESCRIPTION

R7

Research Data
Steward

Accountable for the quality
and integrity,
implementation, and
enforcement of research
data management within
their research

project. Every research
data set may have one or
more Research Data
Stewards.

33 100%

R8

Research Data
Custodians

Established to ensure that
important datasets are
developed, maintained,
and are accessible within
their defined
specifications. Designating
a person or agency as
being in charge of
overseeing these aspects of
data management helps to
ensure that datasets do not
become compromised.

33 100%

R9

Researcher

Any individuals including
staff members,
collaborators, adjuncts,
academic title holders and
students who are involved
in conducting research.

33 100%

R10

Research Data
Consumer

Any staff member,
contractor, consultant,
third party, or authorized
agent who accesses, inputs,
amends, deletes, extracts
or analyses research

data. They are not
generally involved in the
governance process but are
responsible for the quality
assurance of data.

33 100%

R11

Administrative
Offices

Responsible for supporting
researchers and
schools/departments/office
s in implementing research
data governance and
associated procedures
within their areas of
responsibility.

33 100%
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Table 6.24: Re-assessment of descriptions of RDG roles in Round IV

NO. [ITEM ID REVISED DESCRIPTION USED REVISED RETAINED
DESCRIPTION INITIAL
DESCRIPTION
Count | Percentage | Count | Percentage
1 R1 A top senior executive in charge of 17 65.4% 9 34.6%

overseeing research data governance
policy and funding, and strategizing
activities and programs.

2 R4 Responsible for ensuring the application 20 76.9% 6 23.1%
of data governance principles by
promoting them, facilitating best
practices, and monitoring instances of
data misconduct.

3 R5 Accountable for research data and 21 80.8% 5 19.2%
materials including, but not limited to the
collection, development, maintenance,
distribution, preservation, reuse, and
security of research data and materials.

6.5 Nomenclature for Research Data Governance Roles

In addition to the questions about the descriptions of RDG roles, the panelists
responded to inquiries regarding the appropriate nomenclature of these roles. Seven
questions related to the RDG nomenclatures were initially asked in Round Il and later
reiterated in Round IV to determine the most ideal nomenclature for each RDG role to be

integrated into the RDG framework.

First, the focus was on identifying the best nomenclature for the Executive Sponsor
role. In Round 11, “Data Governance Executive” received 60.6 percent (n=20) responses,
and this consensus strengthened to 84.6 percent (n=22) in Round IV, indicating a clear
preference for this title. The shift in preference suggests a refined consensus among the
panelists. On the contrary, “Executive Sponsor” witnessed a significant decrease from
15.2 percent (n=5) agreement in Round Ill to 3.8 percent (n=1) in Round IV, which
contradicts the viewpoint expressed by P30, who prefers “Executive Sponsor” above
other options. Other nomenclatures, including “Data Compliance Advocate”, “Data
Governance Champion”, and “Data Oversight Director”, were chosen by 6.1 percent

(n=2) of the panelists in Round Ill. However, preferences changed in Round IV, with a
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decrease to 3.8 percent (n=1) for the last two options and 0 percent for “Data Compliance

Advocate”.

Similarly, the suggested addition by panelists, “Deputy Vice Chancellor (Research)”,
experienced a decrease from 3 percent (n=1) in Round IlI to O percent in Round IV.
Meanwhile, the title “Executive Board / Research Board / Top University Management
Committee” maintained a consistent one agreement in both rounds. In conclusion, the
majority consensus points towards “Data Governance Executive” as the most fitting
nomenclature to represent the Executive Sponsor role within the context of Malaysia
RPOs. Table 6.25 provides the detailed breakdown of panelist responses.

Table 6.25: Panelist responses on appropriate nomenclature for the Executive
Sponsor role in Round 111 and 1V

Nomenclature for Executive Sponsor Round 111 Round 1V

Role Count Frequency Count Frequency
Data Governance Executive 20 60.6% 22 84.6%
Executive Sponsor 5 15.2% 1 3.8%
Data Compliance Advocate 2 6.1% 0 0.0%
Data Governance Champion 2 6.1% 1 3.8%
Data Oversight Director 2 6.1% 1 3.8%
“Deputy Vice Chancellor (Research) 1 3.0% 0 0.0%
“Executive Board / Research Board / Top 1 3.0% 1 3.8%
University Management Committee

TOTAL 33 2100% 26 2100%
Comment, feedback or rewording for 1 3.0% 0 0.0%
clarification:

From Round 111

1. P30-In our situation, Data Governance Champion can be considered because in our
University’s Roadmap, all strategic initiatives led by a Champion. But | think Executive
sponsor is more suitable.

Notes.
*Nomenclature identified by panelist in Round | was included as new option for group reassessment in Round Il
aPercentages were rounded to the nearest whole number

Secondly, the focus shifted to identifying the best nomenclature for the Data
Governance Leader role. The data comparing Rounds Il and IV (as in Table 6.26)
provides insights into the shifting preferences for the nomenclature of the Data

Governance Leader role. In Round Ill, “Data Governance Director” held 45.5 percent
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(n=15) responses, and these responses increased to 76.9 percent (n=20) in Round 1V,
suggesting a notable shift in favour of this title. Conversely, “Data Governance Leader”
experienced a decrease from 21.2 percent (n=7) in Round Ill to 7.7 percent (n=2) in

Round IV.

The terms “Chief Data Officer”, “Chief Information Officer”, and “Chief Digital
Officer” maintained varying levels of agreement across both rounds, with “Chief Data
Officer” experienced a slight decrease from 18.2 percent (n=6) in Round IIl to 11.5
percent (n=3) in Round IV. The term “Chief Information Officer” declined from 12.1
percent (n=4) to 3.8 percent (n=1), while “Chief Digital Officer” received 3 percent

agreement (n=1) in Round Il and received no agreement in Round 1V.

The comments from both rounds add valuable context. In Round 111, P30 indicated
that, in his institution, “Chief Information Officer” is considered the most appropriate. In
Round IV, comment by P32 suggests that “Data Governance Director” is perceived as
providing a better understanding compared to “Chief Data Officer”. Additionally, there
is a recognition made by P30 that the current nomenclature might differ across
organizations, emphasizing the importance of considering contextual variations.
However, in general, the prevailing consensus indicates that “Data Governance Director”
is the most appropriate term to denote the role of Data Governance Leader within the

framework of Malaysia RPOs.
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Table 6.26: Panelist responses on appropriate nomenclature for the Data
Governance Leader role in Round 111 and IV

Nomenclature for Data Governance Round 111 Round 1V
Leader Role Count Frequency Count Frequency
Data Governance Director 15 45.5% 20 76.9%
Data Governance Leader 7 21.2% 2 7.7%
Chief Data Officer 6 18.2% 3 11.5%
Chief Information Officer 4 12.1% 1 3.8%
Chief Digital Officer 1 3.0% 0 0.0%
TOTAL 33 4100% 26 2100%
Comment, feedback or rewording for 1 3.0% 2 7.7%
clarification:

From Round 111

1. P30-In our institution, CIO is the most appropriate, | guess.

From Round IV
1. P32-Data Governance Director will have a better picture compared to Chief Data Officer.
2. P30-Maybe the current nomenclature used in certain organizations differs.

Notes.
aPercentages were rounded to the nearest whole number

Moving on to the third role, the Research Data Governance Committee, consensus
among panelists in Round Il pointed towards “Research Data Governance Committee”
as the most suitable nomenclature, with the highest agreement at 45.5 percent (n=15).
This agreement increased to 57.7 percent, maintaining the same number of panelists
(n=15) in Round IV. In contrast, “Research Data Governance Steering Committee”
experienced a decrease from 27.3 percent (n=9) in Round Il to 19.2 percent (n=5) in
Round 1V. The terms “Data Governance and Research Committee”, “Research Data
Stewardship Committee”, and “Data Governance and Research Ethics Committee”
maintained varying levels of agreement across both rounds, with relatively minor

changes.

Thus, the consensus leans towards the title “Research Data Governance Committee”,
as preferred by the panelists. Table 6.27 illustrates a preference for the term “Research

Data Governance Committee” role across both rounds.
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Table 6.27: Panelist responses on appropriate nomenclature for the Research Data
Governance Committee role in Round 11l and IV

Nomenclature for Research Data Round 111 Round 1V
Governance Committee Count Frequency Count Frequency
Research Data Governance Committee 15 45.5% 15 57.7%
Research Data Governance Steering 9 27.3% 5 19.2%
Committee

Data Governance and Research Committee 4 12.1% 3 11.5%
Research Data Stewardship Committee 4 12.1% 2 7.7%
Data Governance and Research Ethics 1 3.0% 1 3.8%
Committee

TOTAL 33 2100% 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

The following Table 6.28 illustrates the results obtained from Rounds Ill and 1V
regarding preferences for the nomenclature of the next role related to Research Data
Owner. In Round I11, “Research Data Owner” was strongly favoured, achieving 75.8
percent agreement (n=25). The percentage increased to 88.5 percent in Round 1V, even
with a slightly lower number of panelists agreeing (n=23). In contrast, the term “Research
Data Custodian” obtained an agreement of 4 (12.1%) and 3 (11.5%) panelists in Rounds
Il and IV, respectively. However, both “Research Data Steward” and “Research Data
Guardian” witnessed a decrease from 9.1 percent agreement (n=3) in Round 11l to O
percent in Round IV and from 3 percent in Round Ill (n=1) to O percent in Round 1V,
respectively. Meanwhile, “Research Data Caretaker” had no agreement in both rounds.
The absence of agreement for “Research Data Steward”, “Research Data Guardian”, and
“Research Data Caretaker” in Round IV suggests a refined preference for the term
“Research Data Owner” as the primary nomenclature for this role within the context of

RDG in Malaysia RPOs.
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Table 6.28: Panelist responses on appropriate nomenclature for the Research Data

Owner role in Round 11l and 1V

Nomenclature for Research data Round Il Round IV
Owner Count Frequency Count Frequency
Research Data Owner 25 75.8% 23 88.5%
Research Data Custodian 4 12.1% 3 11.5%
Research Data Steward 3 9.1% 0 0.0%
Research Data Guardian 1 3.0% 0 0.0%
Research Data Caretaker 0 0.0% 0 0.0%
TOTAL 33 2100% 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

Table 6.29 presents results from Rounds Il and 1V, providing insights into the
favoured nomenclature for the role associated with Research Data Governor. In Round
I11, “Research Data Steward” received the highest favour, with 36.4 percent (n=12)
agreement, and this consensus increased to 53.8 percent (n=14) in Round IV. In contrast,
the term “Research Data Control Manager” saw a slight decrease from 33.3 percent
(n=11) agreement in Round III to 34.6 percent (n=9) in Round IV. Similarly, the title
“Research Data Management Custodian” also experienced a decline from 12.1 percent
agreement (n=4) in Round Il to 7.7 percent (n=2) in Round IV. Other terms, such as
“Research Data Governor”, “Research Data Integrity Supervisor”, and “Research Data
Oversight Officer”, all obtained 6.1 percent agreement (n=2) each in Round I11. However,
in Round 1V, these terms showed varying levels of agreement, all showing a decrease
compared to Round Ill. Thus, the data suggests that the panelists’ preference for the

Research Data Governor role is “Research Data Steward”.
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Table 6.29: Panelist responses on appropriate nomenclature for the Research Data
Governor role in Round 111 and IV

Nomenclature for Research Data Round 111 Round IV
Governor Count Frequency Count Frequency
Research Data Steward 12 36.4% 14 53.8%
Research Data Control Manager 11 33.3% 9 34.6%
Research Data Management Custodian 4 12.1% 2 7.7%
Research Data Governor 2 6.1% 1 3.8%
Research Data Integrity Supervisor 2 6.1% 0 0.0%
Research Data Oversight Officer 2 6.1% 0 0.0%
TOTAL 33 2100% 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

The determination of the best nomenclature for the Research Data Steward role reveals
interesting trends across Rounds 11l and 1V (Table 6.30). Initially, “Business Research
Data Steward” and “Research Data Curator” were equally favoured, each receiving 27.3
percent (n=9) agreement. In Round IV, however, “Research Data Curator” increased to
34.6 percent with the same number of agreement (n=9), while “Business Research Data
Steward” decreased to 26.9 percent agreement (n=7). On the other hand, the term
“Research Data Governance Manager” witnessed a decrease from 15.2 percent (n=5) in
Round 111 to 11.5 percent (n=3) in Round IV. “Research Data Compliance Coordinator”
and “Research Data Custodian” experienced notable decreases from 9.1 percent (n=3) in
Round 111 to 0 percent in Round IV, and from 9.1 percent (n=3) to 7.7 percent (n=2),
respectively. The absence of agreement for “Research Data Compliance Coordinator” in
Round IV suggests a refined preference for other role nomenclatures. The term “Research
Data Steward” showed an increment from 9.1 percent (n=3) to 19.2 percent (n=5).
Furthermore, one panelist introduced the term “Data Steward” in Round III, but it
received no agreement in Round IV. In summary, while there was a slight variance in
preferences between the first two nomenclatures, the Research Data Steward role is
denoted by the term "Research Data Curator” due to its greater preference among the

panelists.
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Table 6.30: Panelist responses on appropriate nomenclature for the Research Data
Steward role in Round 11l and IV

Nomenclature for Research Data Steward Round 111 Round IV

Role Count Frequency Count Frequency
Business Research Data Steward 9 27.3% 7 26.9%
Research Data Curator 9 27.3% 9 34.6%
Research Data Governance Manager 5 15.2% 3 11.5%
Research Data Compliance Coordinator 3 9.1% 0 0.0%
Research Data Custodian 3 9.1% 2 7.7%
Research Data Steward 3 9.1% 5 19.2%
“Data Steward 1 3.0% 0 0.0%
TOTAL 33 2100% 26 2100%

Notes.
*Nomenclature identified by panelist in Round | was included as new option for group reassessment in Round I1
aPercentages were rounded to the nearest whole number

The final nomenclature is related to Research Data Custodian role. The findings from
both Rounds Il and IV (as shown in Table 6.31) reveal the preferences for the
nomenclature. In Round 1ll, there was a strong preference for the term “Research Data
Custodian”, with 69.7 percent agreement (n=23), and this consensus increased to 92.3
percent (n=24) in Round IV. In contrast, the term “Technical Research Data Steward”
experienced a decrease from 15.2 percent (n=5) in Round Ill to 3.8 percent (n=1) in
Round 1V. Other terms such as “Research Data Custodial Officer”, “Research Data
Caretaker”, and “Research Data Guardian” maintained varying levels of agreement across
both rounds. Specifically, “Research Data Custodial Officer” decreased from 12.1 percent
(n=4) in Round Il to 3.8 percent (n=1) in Round IV. “Research Data Caretaker” received
3 percent (n=1) agreement in Round Il and received no responses in Round IV.
Meanwhile, “Research Data Guardian” did not receive any agreement in both Rounds.
The strong and increasing agreement for the term “Research Data Custodian” suggests a
clear preference for this nomenclature in describing role related to the custodianship of

research data within Malaysia RPOs.
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Table 6.31: Panelist responses on appropriate nomenclature for the Research Data

Custodian role in Round 11l and IV

Nomenclature for Research Data Round IlI Round IV
Custodian Role Count Frequency Count Frequency
Research Data Custodian 23 69.7% 24 92.3%
Technical Research Data Steward 5 15.2% 1 3.8%
Research Data Custodial Officer 4 12.1% 1 3.8%
Research Data Caretaker 1 3.0% 0 0.0%
Research Data Guardian 0 0.0% 0 0.0%
TOTAL 33 2100% 26 2100%
Notes.

aPercentages were rounded to the nearest whole number

6.6  Summary of Chapter Six

The main objectives of this chapter are to identify the stakeholders who should assume
the identified governance roles and to determine an individual’s governance role along
with their structural position within an RPO. Through a comprehensive analysis, valuable
insights were acquired that contribute to a better understanding of the governance
structural dimension of RDG. The study refers to the Data Governance Instantiation of
Agile Governance Model (AGM) presented by Korhonen et al. (2013) for structural
guidance. Figure 6.1 below presents a comprehensive view of the RDG structural
dimension, drawing on the findings discussed in this chapter. It illustrates the stakeholders
and demonstrates how governance roles interconnect and align within the governance
structure. In Chapter Seven, the focus shifts to the elaboration of the proposed RDG
framework, which emerges from the synthesis of insights gathered across all phases of
the Delphi study. This chapter delves into the breakdown of each framework component,

providing a comprehensive understanding of its structure and function.
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Figure 6.1: A diagram illustrating the connection between RDG role and its structural position
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CHAPTER 7: RESEARCH DATA GOVERNANCE FRAMEWORK

“This is the Book about which there is no doubt, a
guidance for those conscious of Allah™.
(Al-Bagarah, 2:2)

7.1 Introduction
This chapter addresses RO3: To develop a research data governance framework for
research performing organizations. Given the government’s growing focus on driving
innovation and cultivating a knowledge-based economy, as well as initiatives aimed at
promoting open science in Malaysia, there is a pressing need for RDM among RPOs.
Considering the dynamic nature of the research landscape, it has become essential to
develop an RDG framework. Having proper management and governance in place for
research data is vital in maintaining its quality, reliability, confidentiality, and availability.
This framework includes crucial structural elements, such as the roles (people) involved,
including stakeholders and their positions within the organization. Additionally, it

addresses functional aspects related to processes, covering various tasks, areas, and

decision domains.

7.2 Creation of Research Data Governance Framework

The main goal of the proposed framework is to align RDG with existing RPO’s
governance structures, rather than creating a separate, parallel system. The framework
can be integrated with existing research governance and IT governance, making it easier
to implement without disrupting existing processes. It encourages RPOs to build upon
what is already in place and refine their governance practices for research data in a way

that complements their broader organizational goals.

To comprehensively understand this RDG framework, the study introduces a two-layer
dimensional framework. The first layer, the structural dimension, addresses the question
of “WHO” by detailing RDG roles and governance structure. The second layer, the

functional dimension, explores various aspects of data governance: “WHAT?” refers to
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data governance actions, “WHICH?” identifies the RDG areas, “HOW?” describes the
RDG decision domains, and “WHY?” explains the vision, mission, and drivers behind
the framework. Figure 7.1 illustrates the relationships among these various elements of

the RDG framework in the form of a building structure.

Figure 7.1: Research Data Governance Framework of this Study
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The RDG framework outlines roles and its governance structure, actions
(responsibilities), as well as areas and decision domains (processes) for effective RDG
practices and implementation. The framework is best compared to a building and its
structure, serving as a metaphor to illustrate RDG practices within an RPO. Ensuring a
safe living environment in a building involves several stages, each requiring careful
planning, implementation, coordination, and the skills of proficient individuals. For a
building, it involves constructing the basic structure, including walls, floors, and the roof,
with each floor representing distinct facets of RDG structural and functional dimensions.
In addition to the two floors, the building is illustrated by three primary staircases and a

roof, each corresponding to the 4W1H (Who, What, Which, Why and How) questions.

7.2.1 Structural Dimensions
This section details the RDG roles, and their governance structure as defined in the

foundation of the framework.

7.2.1.1 RDG roles and governance structure

The first floor of the RDG framework, representing “WHO”, embeds foundational
values where individuals contribute to the efficacy of RDG implementation. Assigning
individuals or data practitioners and governance bodies for RDG is crucial in forming an
effective framework that preserves the credibility, confidentiality, and accessibility of
research data. Clearly defining roles and responsibilities is vital for accountability and
promoting seamless collaboration (Alhassan et al., 2018; Alhassan et al., 2019a; Omar &
Almaghthawi, 2020). The participation of individuals and governance bodies is essential
to guarantee the smooth execution of the program, particularly during the initiation of
RDG within RPOs. Processes cannot move forward, and technologies hold little
significance without the identification of committed individuals, departments, and

offices.
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Engaging key stakeholders, such as researchers, administrators, IT personnel, and
external collaborators, is pivotal for a thorough implementation of RDG within the
organization. It is crucial for top leaders to grasp the distinctive needs and perspectives
of each stakeholder group to customize the governance framework appropriately. A well-
defined structure establishes effective communication channels, reporting mechanisms,
and decision-making processes (Abraham et al., 2019). It fosters collaboration among
stakeholders and ensures a shared understanding of everyone’s role in governing research

data.

The individuals or data practitioners and governance bodies are organized into four
main levels of RDG governance: (a) strategic steering, (b) strategic implementation, (c)
tactical, and (d) operational, based on effectiveness and efficiency aspects (Korhonen et
al., 2013). Individuals at the strategic level are responsible for designating and executing
strategic plans and long-term goals for research data. Those at the tactical level support
these strategic plans by translating them into specific plans relevant to lower-level
departments, units, or faculties. Entities at the operational level focus on the specific
procedures and processes for research data that occur within the lowest levels of the

organization (Education Portal, 2013).

The effectiveness aspect, concentrating on achieving goals, involves activities like
design and planning, fostering adaptability, and innovation. Specific individuals and
governance bodies associated with the effectiveness aspect play a crucial role in ensuring
the planning and adaptability of RDG within the organization. These entities encompass:
(a) Data Governance Director, (b) External Bodies, (c) Research Data Governance

Committee, (d) Office of Research Data Governance, and (e) Administrative Offices.
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In contrast, the efficiency aspect, optimizing resource use, includes activities like
development and operational work, ensuring predictability and accountability. On the
efficiency aspect, entities responsible for ensuring accountability, development, and
operational work include the Chief Research Data Curator(s), Research Data Curators,
Research Data Stewards, Research Data Custodians, Research Data Owners, Researchers,

and Research Data Consumers.

It is important to note that the “WHO” section in Figure 7.1 does not represent an
organizational chart. Instead, this section explains how various bodies collaborate to carry
out the RDG function. The entities are positioned differently within the structure, with
some holding responsibilities across more than one level. The specific responsibilities

and contributions of each entity are discussed below:

a) Data Governance Executive (Strategic Steering: Effectiveness &
Efficiency) - At the strategic steering level, the top tier of “WHO?”, the Data
Governance Executive, who oversees both effectiveness and efficiency at the
strategic steering level, leads the oversight of critical aspects, such as RDG
policy and funding. This role involves streamlining strategies, setting the
overall direction and establishing long-term aspirations, ensuring both
effectiveness and efficiency in data governance. This forward-looking phase
involves leaders making high level determinations to safeguard and make use
of the organization’s assets, such as research data, in alignment with its vision
and mission, effectively navigating towards successful RDM. In Malaysia
academic settings and higher education institutions, the role of the Data
Governance Executive is ideally fulfilled by the Deputy Vice Chancellor
(Research) or Deputy Rector (Research). However, in cases where this

position is not in place, such as in research organizations or institutions
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b)

without a designated role, the Director of the Institute, Director General,
Chief Executive Officer, or another top executive from the Directorship and
C-Levels is the most fitting choice. These individuals hold high credibility
within the organization and have a deep understanding of internal challenges.
Moreover, they possess the necessary authority to engage in strategic
management and make lasting decisions for the entire organization, including
those related to RDG.

Data Governance Director (Strategic Implementation & Tactical:
Effectiveness) - During this strategic implementation phase, effective
management plays a pivotal role in ensuring the seamless execution of the
organization’s vision towards RDG. The implementation of strategic
initiatives involves translating overarching objectives into practical plans and
actions at the organizational level. Data Governance Director is accountable
to coordinate the overall management of the organization’s data governance.
Ideally, this role is filled by either the Chief Information Officer or the Deputy
Vice Chancellor (Research)/Deputy Rector (Research), depending on post
availability, organization size, and its specific needs. Additionally, the Data
Governance Director actively participates in meetings with the Research Data
Governance Committee, leading the committee in the overall management of
the organization’s data governance. Therefore, the role of the Data
Governance Director extends beyond strategic implementation to also include
involvement at the tactical level, ensuring effective communication for

information dissemination and monitoring.
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c)

d)

External Bodies (Strategic Implementation: Effectiveness) - External
bodies, including funders, national or institutional repositories, and national
journal publishers, also play a strategic role in implementation, particularly
in the realm of effectiveness perspective. While these entities originate from
the external environment, they play a crucial role in shaping policies related
to RDG, establishing standards that researchers and institutions must follow
to uphold ethical and legal practices when handling research data.
Additionally, they contribute to the development of standards and
interoperability frameworks for research data, ensuring seamless sharing and
utilization across various platforms and systems.

Research Data Governance Committee (Tactical & Operational:
Effectiveness) - The Research Data Governance Committee operates at the
tactical and operational levels under the effectiveness aspect. Among its
primary responsibilities is to articulate strategic research data requirements
that align with organizational and management needs. Comprising
representatives from major strategic stakeholders across the organization, the
ideal composition includes Deputy Vice Chancellors/Deputy Rectors, Heads
of Research (Faculty), Research Data Stewards, Heads of Departments, and
Deans/Heads of Faculties. The coordination of the Committee’s work is done
by the Data Governance Director.

Office of Research Data Governance (Tactical & Operational:
Effectiveness) -Another entity operating at the tactical and operational levels
under the effectiveness aspect, in addition to the Research Data Governance
Committee, is the Office of Research Data Governance. The arrangement
may vary across organizations; some may delegate the responsibilities to

office such as the Office of Research Integrity and Ethics, Office of Deputy
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f)

Vice Chancellor (Research)/Office of Deputy Rector (Research), Research
Management Office, or Library, depending on the availability of the
respective office, suitability, and the organization’s needs. The primary
responsibility of this Office is to ensure the application of data governance
principles by promoting them, facilitating best practices, and monitoring
instances of data misconduct. It monitors compliance with RDG policies and
supporting processes, provides advice and guidance, and conducts reviews
related to RDM, particularly concerning research integrity and ethics.
Additionally, it plays a role in approving and implementing processes that
support RDG.
Administrative Offices (Operational: Effectiveness) - To enable the
implementation of RDG, administrative offices, including centralized or
decentralized departments and/or offices, collaborate to support RDG
practices and implementation. These administrative offices are situated at the
operational level from an effectiveness perspective. When integrating the
roles of administrative offices to support the Office of RDG and complement
one another, it is ideally structured so that the Office of RDG manages tactical
operations, while other administrative offices handle operational matters.
Their primary responsibility is to support researchers, schools, departments,
and/or offices in implementing RDG and associated procedures within their
respective areas. The administrative offices involved encompass a diverse
range, including (but not limited to):

(i)  Office of Research Integrity and Ethics

(i) Office of Deputy Vice Chancellor (Research)

(iii)  Research Management Office

(iv) Library
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(v)  Information Technology Unit/Centre/Department/Division

(vi) Research Data Management Unit/Centre/Department

(vii) Faculty/Kulliyyah/School

(viii) Human Resources Department

(ix)  Office of Deputy Dean (Research)

(x)  Project Management Office

(xi) Corporate Strategy and Communications Office

(xii) Quality and Accreditation Unit/Office/Department/Division

(xiii) Legal Unit/Office/Department/Division

(xiv) Incubation Department/Centre for Innovation/Research and

Development (R&D) Department
g) Chief Research Data Curator (Strategic Implementation, Tactical &

Operational: Efficiency) - Chief Research Data Curator is tasked with
enhancing the efficiency aspect across strategic implementation, tactical, and
operational levels. This multifaceted role includes ensuring the quality and
integrity of data, overseeing the implementation and enforcement of RDM
within the organization, department, and research projects. The Chief
Research Data Curator is also responsible for making tactical decisions,
utilizing their expertise to make informed choices that contribute to the
success of RDG practices. Additionally, they oversee the specific operational
activities and processes, supervising and monitoring the correct execution and
updates of RDM regulations and procedures. This position may be assigned
to an individual or a team, with suitable candidates potentially including
heads of the library, principal investigators or research leads, and senior

officials from the Research Management Office.
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h) Research Data Curators (Tactical & Operational: Efficiency) - Research

Data Curators are accountable in establishing clear data management
responsibilities within a smaller group. They play a key role in organizing
resources and providing support for RDM initiatives within the group.
Additionally, they play a pivotal role in managing custodial responsibilities
when researchers depart, maintaining the integrity and accessibility of
valuable datasets. Additionally, Research Data Curators are responsible in
providing training and ongoing support for effective data management
practices, contributing to the development of a research community that
prioritizes responsible and sustainable data stewardship. Research Data
Curators, comprising individuals like librarians, principal investigators, and
research officers. Each research data set may have one or more assigned
curators.

Research Data Stewards (Tactical & Operational: Efficiency) - Research
Data Stewards are accountable for implementing RDG policies within their
colleges, schools, or departments. Among their various responsibilities,
Research Data Stewards actively model responsible data management
behaviour. Additionally, they take on the responsibility of ensuring effective
communication regarding data management practices. In addition, these
Research Data Stewards play a pivotal role in guaranteeing the integration of
comprehensive data management plans into grant applications, thereby
aligning research initiatives with data governance standards, and contributing
to the overall integrity and reliability of the research process. This group may

include Heads of Research Institute and/or Heads of Research (Faculty).
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)

k)

Research Data Custodians (Tactical & Operational: Efficiency) - Research
Data Custodians, often deal with technical aspects, are established to ensure
that important datasets are developed, maintained, and accessible within
defined specifications. Designating a person or body to oversee these aspects
of data management helps prevent the compromise of datasets.

Research Data Owner (Operational: Efficiency) - At the core of
organizational efficiency lies operational governance, which encompasses the
specific tasks and decision-making processes of front-line individuals. This
critical aspect relies on frontline employees to execute tactical plans and
uphold the RDG strategic objectives, making their contribution paramount to
the organization’s overall success. The term ‘Research Data Owner’ in this
context does not imply ownership of the research data by the organization;
instead, it represents individuals accountable for research data and materials,
covering tasks such as collection, development, maintenance, distribution,
preservation, reuse, and security. Ideally, Research Data Owners are the
Principal Investigators or Research Leads of research projects.

Researchers (Operational: Efficiency) - Researchers encompass individuals
such as staff members, collaborators, adjuncts, academic title holders, and
students engaged in conducting research. They are the creators responsible
for conducting research and producing research data. Their operational tasks
include publishing research data to disciplinary, institutional, or other
established repositories to maximize research value, managing research data
throughout the research data lifecycle in accordance with organizational
policies, guidelines, standards, and applicable funder, legislative, and ethical
requirements. Additionally, researchers protect confidential, personal, and

sensitive research data, following legal and ethical requirements related to the
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research conducted. They also regularly back up research data and records
according to best practices in their respective research fields.

m) Research Data Consumers (Operational: Efficiency) - Research Data
Consumers acknowledge the sources of research data and abide by the terms

and conditions under which the research data are accessed.

7.2.2  Functional Dimensions
This section explores the functional dimensions that focus on data governance actions,

areas, decision domains, and vision/mission/driver that an RPO may adopt.

7.2.2.1 Data Governance Actions

Beyond the foundation, three primary staircases connect the first and second floors,
denoting “WHAT” elements. They signify the imperative for individuals within the RPO
to comprehend their roles and responsibilities for effective RDG implementation. This
entails three governance actions: Define, Implement, and Monitor, which establish

connections to the subsequent RDG elements.

The RDG roles, as discussed earlier, have the authority over the management of
research data. It is crucial for them to articulate their responsibilities in effectively dealing
with research data. Each role entails specific duties aimed at ensuring the proper handling
of research data according to established policies, standards, guidelines, rules, and
regulations. Figure 7.2 detailed out the main responsibilities given to each RDG role,

providing a detailed breakdown of the essential tasks involved in each role.
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Figure 7.2: RDG roles and responsibilities

7.2.2.2 RDG Areas

RDG is a multifaceted approach that integrates various processes and technologies to
guarantee the effective management, quality enhancement, security enforcement, and
enhanced usability of research data within an RPO. It encompasses various areas and
decision domains to ensure that research data is effectively managed, protected, used, and
re-used for the advancement of research and innovation. The second floor, enriched with
“WHICH” questions, encompasses comprehensive RDG areas covering procedural and
relational mechanisms. Table 7.1 and Table 7.2 list the areas within RDG, under the

procedural and relational mechanisms, respectively.
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Table 7.1: The “WHICH” RDG areas categorized under Procedural Mechanism

No Procedural mechanism | Description

1 Research Data Policy All policies, procedures, guidelines, standards, and requirements
that have been developed within an institution or partnership for
the management, archiving and sharing of research data.

2 Research Data Strategy How an organization improves specific business objectives by
strategically using its research data as assets.

3 Research Data Ownership | The legal or moral rights that gives individuals, groups, or

& IPR organizations the authority to determine storage, retention,
disposal, publication, or licensing arrangements of ideas,
inventions, and creative expressions.

4 Performance Evaluating how well research data are managed and the value

Measurement they deliver for users and other stakeholders.
5 Issue & Risk The ability to identify and monitor risks (threats and
Management opportunities), to plan and implement responses to those risks,
and respond to other issues that affect the change initiative.

6 Compliance Monitoring The observation of the environment to identify gaps between the
actual operations, the internal policies and standards, and the
requirements as they derive from external regulations, laws, and
orders.

7 Research Data The oversight of the entire research data lifecycle, aiming to

Stewardship ensure that the right processes are put in place and that
appropriate decisions are made to make research datasets
Findable, Accessible, Interoperable and Reusable (FAIR).
8 Research Data A set of activities required to ensure that important datasets are
Custodianship developed, maintained, and are accessible within their defined
specifications.

9 Research Data Selection The process of choosing research datasets, which are considered
worth long-term preservation by a data archive.

10 | Research Data Repository | Digital platform where research data may be stored and made
available. This includes but is not limited to an institutional data
repository, a discipline specific repository, a funder repository, or
a commercial system.

11 | Research Data Retention | The long-term storage of research data and records after the

& Disposal completion of a research activity/project, for the purposes of
meeting legal obligations or other purposes. Meanwhile, research
data disposal describes how research data is destroyed.

12 | Research Data Privacy The rights and obligations of individuals and the organization
with respect to the collection, use, retention, and disclosure of
personal information.

13 | Research Data Citation A reference to research data for the purpose of credit attribution
and facilitation of access.

14 | Research Data Integrity The maintenance of, and the assurance of the completeness,
accuracy, and consistency of research data over its entire
lifecycle from inconsistencies, accidental or malicious alteration
or destruction.

15 | Research Data Licensing | A license applied to research data or research datasets that clearly
defines how and in which conditions it can be reused and guides
future re-users.

16 | Research Data Sharing The process of taking any type of research data and making it

available for other researchers to examine or use.
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Table 7.2: The “WHICH” RDG areas categorized under Relational Mechanism

No Relational mechanism Description
1 Decision-making Provides strategies for achieving alignment across departments
coordination on research data governance implementation and practices.
2 Communication Attempts to raise awareness of the research data governance

program among stakeholders constantly.

3 | Training A set of activities designed to improve research data management
skills, enhancing performance, productivity, capacity building,
and knowledge transfer

The procedural mechanism within RDG forms the backbone of a robust and ethical
approach to RDM. Each area outlined above plays a crucial role in shaping the landscape
of RDG, ensuring the responsible handling and utilization of research data. As technology
evolves and the production of research data expands, a strategic focus on procedural
aspects becomes imperative to harness the full potential of research outputs and contribute
to advancements in various fields. In the dynamic landscape of RDG, the synergy between
procedural and relational mechanisms is paramount to the effective and ethical
management of research data. While procedural mechanism focuses on the systematic
aspects, relational mechanism fosters collaboration among stakeholders through

communication, decision-making coordination, and training initiatives.

As organizations work towards maintaining ethical standards, following regulations,
and maximizing the value of research data, working in silos is not a compromise. By
emphasizing effective communication, coordinated decision-making, and proper training,
all parties can actively foster a culture of responsible and efficient research data
management. This not only ensures compliance, but also promotes innovation and

excellence in utilizing RDG.
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7.2.2.3 RDG Decision Domains

Meanwhile, the upper segment of the functional dimension mirrors the “HOW”
question, influencing how RDG is implemented by viewing these decision domains as its
focal areas. In the context of RDG, decision domains denote specific areas or aspects that
necessitate control, where decisions are made to govern and manage data effectively. This
ensures that research data is handled in a manner aligning with organizational goals,
complying with regulations, and meeting the needs of stakeholders. The eight identified

decision domains within RDG are listed in Table 7.3.

Table 7.3: The “HOW?” RDG Decision Domains

No Decision Domain Description

1 Research Data Principle Setting the boundaries for the intended uses of research data, the
organization’s standards for data quality, and ultimately the
foundation for how users will access and interpret the data.

2 Research Data Lifecycle The process through which research data flow from creation, to
processing, analysis, preservation, distribution/sharing and re-
use.

3 Research Data Architecture Set of rules, policies, standards, and models that govern and

define the type of data collected and how it is used, stored,
managed, and integrated within an organization and its database

systems.
4 Research Data Storage & The technology, policies, standards, and human resources
Infrastructure necessary to acquire, process, store, distribute, and improve

utilization of research data, including the retention of research
data using technology specifically developed to keep that data
and have it as accessible as necessary.

5 Research Data Security The protection of research data from loss, unauthorized access,
and unauthorized modification. Security must be maintained
while research data is both at rest and in transit.

6 Metadata Management A set of processes for determining structured information about
the attributes of a dataset that enables the research data to be
identified, retrieved, and managed over time.

7 Research Data Quality A measure of the condition of research data based on factors such
as accuracy, completeness, consistency, reliability and whether
it is up to date.

8 Research Data Access The degree to which the research data collected is made available
to individuals, groups and/or the public.

265



These decision domains collaborate to form the framework for responsible and
efficient RDG. Together, they prioritize the ethical handling of research data and align
with organizational objectives. This ensures that research data is not only accessible but

also contributes significantly to knowledge and innovation.

7.2.2.4 Vision/Mission/Driver

At the highest level, the roof, shaped like a triangle, embodies the “WHY” question.
The RPO strategically identifies its visions, missions, and/or drivers for implementing
RDG. Positioned at the summit, the roof structure offers vital support for the entire

building, distributing the load of the building’s components and ensuring stability.

The drivers for RDG implementation encompass compelling reasons or factors that
motivate an RPO to adopt robust RDG practices. It is imperative to establish driving
principles and values that underpin the RDG framework, aligning RDG with
organizational vision, mission, strategic objectives, and the specific needs of their
research community. Furthermore, aligning these driving principles with ethical
considerations and legal requirements is crucial for RPOs. Possible drivers, as outlined

by the leading RPOs in their RDG/RDM policy, include:

a) Openness and accessibility - Emphasizing the FAIR principles of Open
Science and the aspiration to optimize the use of publicly funded scientific
publications and research data (University of Twente, 2018) is also stressed
in the literature (Austin et al., 2021; Furholz & Jaekel, 2021; Leonelli, 2018;

Turkyilmaz-van der Velden et al., 2020).
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b)

d)

f)

9)

Research quality - Highlighting good practices in RDM and open access to
research data as integral to high-quality research (Ghent University, 2016;
Menendez-Alonso, 2020), is also highlighted by the authors (Boufarss &
Laakso, 2020; Vernon et al., 2021)

Data reproducibility - Underscoring best practices for ensuring the long-term
reproducibility of scientific arguments and results (University of Cambridge,
2021; University of Cape Town, 2018) is also underscored by Leonelli et al.
(2015) and Tu & Shen (2023).

Data security - Stressing responsible management of research data, including
the secure storage of personal data and the protection of intellectual capital
developed by researchers within the organization (Dunning et al., 2018). This
emphasis is also echoed in the literature (Al-Ruithe et al., 2018; Nasir et al.,
2023; Ng’eno & Mutula, 2018; Peukert et al., 2022)

Data visibility - Prioritizing research excellence by enhancing the visibility
of academic work, leading to the recognition of the overall quality of the
research process (Open University, 2020). Firholz & Jaekel (2021) also stress
the importance of data visibility through open research data.

Funders requirements - Focusing on improved practices for meeting the
requirements of funders and publishers concerning research data management
and sharing (Dunning et al., 2018) is also stressed in the literature (Anger et
al., 2024; Cox et al., 2019b; Gaba et al., 2020)

Research data as asset - Acknowledging that research data are valuable forms
of scientific output that should be made accessible to the research community
(London School of Hygiene & Tropical Medicine, 2022). These literature

(Abraham et al., 2019; Alhassan et al., 2019a; DAMA International, 2017;
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Ladley, 2012; Omar & Almaghthawi, 2020) have also emphasized research
data as an asset.

h) Data preservation - Underscoring the importance of the long-term
availability of research data (Macquarie University, 2021; Nanyang
Technological University, 2019) is also mentioned by Adika & Kwanya
(2020) and Liu et al. (2020).

i) Data compliance - Emphasizing the significance of achieving compliance
with data policies (University of Cambridge, 2021). Data compliance is also
underscored in the literature (Abraham et al., 2019; Al-Ruithe et al., 2019;
Chigwada et al., 2017; Marlina et al., 2022; Peng et al., 2016; Wende & Otto,

2007; Yebenes & Zorrilla, 2019).

Understanding the drivers that propel its implementation is essential for RPOs. By
aligning RDG practices with organizational goals, ethical considerations, and legal
requirements, institutions can foster a culture that not only meets the demands of funders
and publishers but also promotes openness, accessibility, and the long-term impact of
valuable research data. This approach supports the principles of FAIR and CARE, as

outlined in Section 2.3.1.

In essence, although the RDG framework is crafted with a specific national context in
mind for RPOs in Malaysia, its principles and insights resonate for wider RPO
community. It stands as a testament to the collaborative nature of advancing RDG
practices, offering a shared resource that transcends borders and encourages a collective

effort towards effective RDG.
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7.3 Summary of Chapter Seven

The discussion in this chapter encompasses various aspects of RDG, providing insights
into the construction of its framework. The metaphor likens RPO as a structure building,
emphasizing the importance of foundational values and the collaborative efforts of
individuals at different levels of governance. It underscores perspectives of both
effectiveness and efficiency. In addition, it highlights on various facets of RDG, and the
continuous updates required for optimal functionality. Furthermore, the chapter examines
the drivers behind RDG implementation, emphasizing the need to align RDG with
organizational vision, mission, and ethical considerations. Meanwhile, Chapter Eight

discusses the findings to confirm their consistency and relevance with previous literature.
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CHAPTER 8: DISCUSSION AND CONCLUSIONS

“Invite to the way of your Lord with wisdom and good
instruction, and argue with them in a way that is best...””
(Surah An-Nahl, 16:125)

8.1 Introduction
This final chapter synthesizes the key findings discovered throughout the study. It
engages in a discussion against the existing literature, evaluating how the findings align

with or diverge from previous studies, in relation to the following research objectives:

RO1: To investigate research data governance activities in relation to both actual
implementation and perceived importance among data practitioners within
research performing organizations.

RO2: To identify the stakeholders of research data governance roles within

research performing organizations, including their governance structure.

RO3: To develop a research data governance framework for research performing

organizations.

The discussion highlights the significance of comprehending and implementing RDG
to achieve long-term objectives and ensure data integrity, efficiency, and compliance
within RPOs. This chapter consolidates the theoretical and practical implications of the
study, reflecting on the established framework, its dimensions, and the operationalization
of RDG practices. The key elements are revisited, including the roles and responsibilities
defined at various levels, the strategic, tactical, and operational tasks, and the
interconnected mechanisms that drive effective data governance. This comprehensive
overview emphasizes the importance of a structured approach to RDG, and proposes

recommendations for future research, contributing to the ongoing discourse in the field.
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8.2 Discussion of Findings

The discussion is organized in alignment with each research objective (RO).

8.2.1 Research Data Governance Activities
This section addresses RO1: To investigate research data governance activities in
relation to both actual implementation and perceived importance among data

practitioners within research performing organizations.

8.2.1.1 Implementation of RDG Activities by Malaysia RPOs

The findings of the desk research were used as foundational information to benchmark
what has been implemented in Malaysia’s RPOs regarding RDG. The desk research
employed a rigorous coding procedure to analyze the RDG activities of the top 36 leading
RPOs, predominantly from the United Kingdom. As highlighted by Tuesta et al. (2019),
Germany, the United Kingdom, Canada, and Italy were noted for having a higher number
of universities in top positions. Understanding how these top universities prioritize and
execute RDG activities provides valuable insights into best practices and trends within
the academic research landscape. It becomes evident that the leading RPOs worldwide
prioritize ‘implementing’ activities over ‘defining” or ‘monitoring’ activities. This
emphasis on implementation underscores the proactive stance of these institutions
towards actualizing their data governance frameworks. This aligns with the previous
study (Alhassan et al., 2018), which revealed that practice-oriented organizations tend to
have a greater emphasis on data governance activities related to implementation. This
suggests that RPOs are increasingly recognizing the importance of RDG in maximizing
the value of research data (Abraham et al., 2019; Brous & Janssen, 2020; Kouper et al.,

2020; Omar & Almaghthawi, 2020).
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By analyzing individual RDG activities, a more detailed understanding of the specific
actions that the leading RPOs prioritize in their RDM practices was identified. The
findings indicate a strong emphasis on activities related to compliance monitoring for data
principles, as evidenced by the high frequency of both ‘Implement Compliance
Monitoring for Data Principle’ and ‘Monitor Compliance Monitoring for Data Principle’
activities. These findings highlight RPOs’ dedication to upholding ethical and legal
standards for RDM, aligning with observations in previous studies (Kouper et al., 2020;
Liu et al., 2020; Marlina et al., 2022). Data protection is governed by relevant legislation,
covering its creation and usage (Lee et al., 2017; Parmiggiani & Grisot, 2020).
Consequently, RDG should not be considered optional, as it ensures consistent and

compliant operations, thereby enhancing organizational performance (Koltay, 2016).

Moreover, the results highlight the importance of developing a proactive approach
toward RDM (Alhassan et al., 2019a; Willaert et al., 2019), as evidenced by the
significant number of activities related to ‘Define Data Strategy for Data Principle’. By
developing clear strategies for managing research data effectively, RPOs can better align
their RDM practices with their organizational objectives and ensure compliance with

regulatory and funding agency requirements (Borghi & Van Gulick, 2022).

In general, the desk research offers valuable insights into the RDG activities of top-
leading RPOs and underscores the importance of establishing comprehensive RDM
policies to comply with regulatory and funding agency requirements. By gaining a better
understanding of the RDG activities implemented by these leading RPOs, the results are
seen to make a crucial contribution to developing the instruments for the Delphi study.
This desk research holds importance in the overall investigation, acting as a preliminary

phase before the modified Delphi study (Albotoush & Shau-Hwai, 2023; Miinch et al.,
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2021), and contributes qualitative insights into the RDG practices employed by leading

RPOs worldwide (Kabir, 2016).

Comparing the data obtained from prior desk research reveals that, despite Malaysia’s
progressive efforts towards advocating open science and the early stages of RDM
implementation, none of the RDG tasks fall under the “not implemented” category. While
it is understandable that none of the tasks are classified as “very highly implemented’, due
to the relatively nascent stage of these activities. This balance reflects a positive
adaptability and growing intention of RDG practices among RPOs in Malaysia. The
absence of “‘not implemented’ tasks suggest a strong foundational commitment, while the
lack of ‘very highly implemented’ tasks indicate ongoing development and room for
enhancement. This promising trend underscores Malaysia’s potential to have good RDG
as its practices continue to mature and evolve. According to research (Liu et al., 2020;
Manik et al., 2022; Mansfield-Devine, 2017; Napis et al., 2019), widespread awareness
of RDM and buy-in from all top management leaders of RPOs regarding the strategic
importance of research data protection and governance, are crucial factors for easier and
successful implementation of RDM initiatives. This is because most of the RDG tasks
have been collectively familiarized and are currently being implemented to a moderate

extent.

While some may argue that the level of implementation rated by the panelists is based
on perception rather than actual implementation, in a post-positivist research, it is
essential to acknowledge this challenge. In striving for objective responses, it is essential
to recognize and accept the presence of an objective reality independent of human
perception (Ryan, 2006). However, it is important to note that the understanding of this
reality is inherently limited and shaped by various factors such as the subjectivity,

interpretation, context, and analysis (Beeftink, 2005; Khanal, 2014; Maxwell &
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Mittapalli, 2010), all of which influence the perceptions of the panelists who participated
in the study. This acknowledgment of subjectivity is not a weakness but rather an inherent
aspect of qualitative research, particularly in understanding complex phenomena such
RDG. Hence, utilizing both desk research and the Delphi technique to gather quantitative
and qualitative data is regarded as the most preferable option, as it helps to mitigate the
risk of bias (Khanal, 2014; Sadler & Hammerman, 1999). This combined methodology
allows for a more comprehensive understanding of RDG implementation, incorporating
diverse perspectives and minimizing the influence of individual biases, thereby enhancing

the robustness and reliability of the study’s findings.

8.2.1.2 Importance of RDG Activities for Malaysia RPOs

The research findings provide a comprehensive understanding of the importance level
attributed by expert panels to various governance tasks associated with different RDG
roles. The findings underscore the important tasks, among others are related to ensuring
data integrity, data quality, data security, and long-term accessibility, along with the
protection of sensitive and confidential research data in accordance with legal and ethical
standards, as supported in the literature (Brous et al., 2016; DAMA International, 2017,
Thompson et al., 2015). These insights offer guidance for prioritizing and focusing on
key RDG activities, which, in turn, can inform decision-making and resource allocation

for the enhancement of RDG practices and implementation within RPOs.

Preserving researchers’ rights and intellectual property rights emerged as significant
priorities in this study. Furthermore, acknowledging the contributions of researchers and
ensuring the responsible utilization of research materials are also deemed highly
important tasks. These findings emphasize the need to foster an environment that
promotes innovation (Sharif et al., 2018), recognizes researchers’ contributions, and

upholds ethical practices in research (Hendey et al., 2018; Nielsen, 2017; Parmiggiani &
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Grisot, 2020). In addition, providing training on RDM were identified as important tasks
too. These findings highlight the importance of enhancing capacity building in effective
RDM, a point emphasized by studies by Gunjal & Gaitanou (2017), Kabanda et al. (2023);
Lefebvre et al. (2018), Liu et al., 2020), and Palsdottir (2021). It is evident that RPOs
should invest in initiatives that facilitate stakeholder involvement and provide
comprehensive training programs to equip researchers with the necessary skills for

managing and sharing data effectively.

Furthermore, the findings indicate that certain tasks require collaboration among
multiple stakeholders, a concept also highlighted in studies by Abraham et al. (2019),
Cerrillo-Martinez & Casadesus-de-Mingo (2021), Cox et al. (2017), Lee et al. (2017), and
Paskaleva et al. (2017). For example, a consensus emerged among the Delphi panelists
regarding the importance of providing sufficient metadata for the discoverability and
reusability of research data, which they deemed to be the responsibility of a ‘Researcher’.
Simultaneously, they suggested that ‘National or Institutional Repositories’ should
delineate the necessary contextual information and metadata for deposited data.
Combining these tasks undertaken by different entities could lead to a successful
implementation of sufficient metadata quality level within the data repository (Johnston
et al., 2018; Lee & Stvilia, 2017), ensuring the documentation, preservation, and
discovery of the data (Alter & Gonzalez, 2018; Cox & Pinfield, 2014). ‘Defining’ the
standard metadata required for entry into the repository by the national or institutional
repositories would assist researchers in correctly ‘implementing’ and ensuring the
adequacy of metadata within the system. For instance, consider the MOSP, serving as a
national data repository; it should establish or identify the requisite standard metadata.
With these explicit requirements in place, all contributors from universities and

institutions involved would have a clear understanding of the expected standard metadata.
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In this study, some tasks were regarded as less critical when compared to others. For
example, the panelists assigned lower importance to the Research Data Governance
Committee periodically reporting on the value contributed by RDM. On the other hand,
they emphasized the significance of the Data Governance Leader in conveying the
outcomes of the Research Data Governance Committee, instead. Similarly, the panelists
assigned lower importance ratings to researchers budgeting for the costs associated with
capturing, managing, archiving, and sharing research data throughout a project’s lifespan,
as well as the time investment required for RDM. However, they suggested that these
tasks should fall under the responsibility of Research Data Curators instead.
Consequently, the perceived importance of tasks is assessed in alignment with the
assigned roles. This finding emphasizes the contextual nature of task importance within
different roles, aligning with research findings by Abraham et al. (2019) and Alhassan et
al (2016). It highlights the importance of considering individual perspectives and
responsibilities when evaluating the significance of tasks. Therefore, it is important to
note that a lower CL does not imply lack of importance; rather, it indicates that the task
is considered less critical for that particular role. This finding encourages a nuanced

understanding of task prioritization within specific organizational contexts.

Meanwhile, based on the findings of the gap analysis, a negative mean difference is
evident for all RDG tasks, indicating a notable gap between the perceived importance of
these tasks and their actual implementation. This discrepancy raises questions about the
extent to which RPOs recognize the significance of these tasks in the context of RDG.
Kabanda et al. (2023) highlight the importance for organizations to support or fund RDM
and related infrastructure. The observed gap may indicate challenges in resource
allocation or implementation strategies, potentially due to constraints in budget, expertise,
or technology (Bakri et al., 2017; Cox et al., 2019a; Huang et al., 2021; Ministry of

Education Malaysia, 2015), a lack of awareness or a cultural barrier within RPOs
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regarding the importance of specific RDG tasks, or a need for training and skill
development among personnel responsible for RDG task implementation. Establishing
awareness and fostering a culture that values and prioritizes RDG are critical steps in
addressing this gap (Abraham et al., 2019; Gunjal & Gaitanou, 2017; Hamad et al., 2019;
Kabanda et al., 2023; Lefebvre et al., 2018; Liu et al., 2020; Manik et al., 2022; Napis et
al.,, 2019; Omar & Almaghthawi, 2020; Palsdottir, 2021; Singeh et al., 2013b).
Additionally, providing adequate training can empower individuals to effectively carry
out these tasks, bridging the disparity between perceived importance and actual

implementation.

8.2.2 Research Data Governance Roles
This section addresses RO2: To identify the stakeholders of research data governance

roles within research performing organizations, including their governance structure.

8.2.2.1 Stakeholders of the Identified RDG Roles

The RDG roles identified in the study are ideally tailored for RPOs. Key roles, such as
Executive Sponsor, Data Governance Leader, Data Governance Committee, Office of
Data Governance, Data Steward, Data Curator, Data Owner, Researcher, Data Consumer,
Administrative Offices, and External Bodies, have been unanimously agreed upon by the
panelists. Within the Administrative Offices, among other entities, lie the library, IT
services, researchers, and the research support office, which are commonly cited as
collaborators (Andrikopoulou et al., 2022; Cox et al., 2017; Faniel & Connaway, 2018;
Piracha & Ameen, 2019; Verbaan & Cox, 2014). Additionally, panelists recognized legal
office (Pinfield et al., 2014), while also highlighting research ethics committees (Patterton

et al., 2018) as potential partners.
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In addition, the current study suggests new nomenclatures for some roles, such as Data
Governance Executive, Data Governance Director, Research Data Steward, and Research
Data Curator, specifically tailored for best practices in Malaysia RPOs. These changes
are based on the study’s findings and distinguish from other existing frameworks in the
literature (Abraham et al., 2019; Korhonen et al., 2013; Solomonides, 2019; Wende &
Otto, 2007; Yebenes & Zorrilla, 2019). In addition, the descriptions of each role have also

been derived from the study and agreed upon by the panelists.

8.2.2.2 Governance Structure of RDG Roles

Benfeldt and colleagues (2020) describe data governance as the organizational and
execution principles that establish decision-making and responsibility for an
organization’s data assets. The emphasis is on organizational structure and the attribution
of power for data quality management (Jang & Kim, 2016; Weber et al., 2009). In terms
of the structure, there are some similarities and differences when compared to the Data
Governance Instantiation of Agile Governance Model by Korhonen et al. (2013). The
similarities lie in the fundamental levels of governance, maintaining strategic steering,
strategic implementation, tactical, and operational levels without involvement in day-to-
day operations. Another common element is the emphasis on effectiveness and efficiency
aspects, as the findings believe these to be integral in the RDG framework. However, the
differences are found in the governance roles themselves, where the roles are more
specific to cater to RDM, whereas the model proposed by Korhonen et al. (2013) focuses
on a general data governance model with roles that are broader and based on the analysis
of the literature on data governance topics. Nevertheless, these findings have achieved
consensus among expert panels, comprising various data practitioners from different
management levels, who believe the roles are suitable for implementation by RPOs in

Malaysia.
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Each role involves the contribution of ideal stakeholders who are responsible for
specific governance tasks, ensuring the seamless operation of RDM practices. Providing
flexibility in how people can contribute ultimately supports the creation of a culture of
inclusion where individuals’ contributions are valued (Wong, 2024). However, the
acknowledgment that stakeholders holding these roles may differ and vary based on the
size and needs of the organization (Chignard & Glatron, 2023; Suzuki et al., 2023),
introduces a level of flexibility and adaptability in implementing the findings. Smaller
organizations may have more streamlined governance structures with fewer dedicated
roles due to limited resources, while larger organizations might require a more complex
and hierarchical governance model to manage extensive research data. Academic settings
and research institutions may also differ in terms of the availability of the positions. The
acknowledgment of variability in stakeholders implies flexibility in applying the findings,
allowing organizations to tailor the proposed roles to better fit their specific
circumstances. Flexibility enables a customized approach, where organizations can select,

combine, or modify roles based on their unique requirements.

8.2.3 Research Data Governance Framework
This section addresses RO3: To develop a research data governance framework for

research performing organizations.

Given the government’s growing focus on driving innovation and cultivating a
knowledge-based economy, as well as initiatives aimed at promoting open science in
Malaysia, there is a pressing need for RDM among RPOs (Jusoh, 2018; Ibrahim & Wei,
2023; Ministry of Education Malaysia, 2015). Likewise, the successful implementation
of RDG requires a well-balanced combination of people, processes, and technologies
(Akoum & Bu Hazzaa, 2019; Brous & Janssen, 2020; DAMA International, 2017;

Kaewkamol, 2022; Koltay, 2016; Paskaleva et al., 2017). This aligns with the People,
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Process, and Technology (PPT) framework developed by corporate management
specialist Harold Leavitt in the early 1960s for effecting organizational change (Leavitt,

1965, as cited by David et al., 2023).

Committed individuals from various levels of governance, possessing diverse
expertise, knowledge, and backgrounds, ensure the successful execution of RDG within
the RPO (Ashiq et al., 2020; Kouper et al., 2020; Rosenbaum, 2020; Vilar & Zabukovec,
2019; Zhou, 2018). They collaborate to address both the effectiveness and efficiency of
the implementation process (Korhonen et al., 2013). Ultimately, RDG is a collective
responsibility shared by data management professionals (DAMA International, 2017). At
the same time, organizational leaders and policymakers play a strategic role in shaping
the overall structure. Their decisions influence the tactical and operational levels,
affecting all aspects of RDG practices and their implementation (Abraham et al., 2019).
Similarly, the use of advanced technological solutions and tools is crucial for ensuring
the smooth running of the entire RDG processes, carried out by various governance roles
(Al-Ruithe et al., 2018; Hannila et al., 2019; Koltay, 2016; Madison, 2020; Reis et al.,

2018).

Analogously, having drivers, missions, and visions of RDG ensures that all entities
involved in implementation align with the organizational direction (Al-Ruithe et al.,
2019; Cato et al., 2015; DAMA International, 2017; Yebenes & Zorrilla, 2019). For a
vision to be realistic, everybody involved in the change process must have a common
understanding of the activity’s goal and direction and a shared outlook on the desired
future (DAMA International, 2017), e.g.; members of the organization must have a
common understanding of research data accessibility (Austin et al., 2021). Aligning the

treatment of data assets with the organization’s goals increases their value (Ladley, 2012).
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The development of an RDG framework based on the current study is indeed a
significant endeavour with implications for the broader research community. The
framework’s alignment with common practices, particularly in terms of strategic steering,
strategic implementation, tactical, and operational positions, establishes a unified basis
for best practices. The uniqueness of the nomenclatures for certain roles identified in the
framework, as defined through the Delphi study with expert consensus, adds a distinct
layer of specificity. It recognizes diverse needs and nuances within the framework. In
addition, the tasks allocated to each role have been identified and acknowledged by the
panelists as pivotal responsibilities to be implemented in Malaysia RPOs. This framework
aligns closely with Janssen et al. (2020), who emphasize that data governance involves
organizations and their personnel defining, applying, and monitoring rules and authorities
to ensure proper functioning and accountability throughout the data and algorithm life

cycle.

In conclusion, the significance of research data as an asset for Malaysia RPOs
underscores the critical need for an RDG framework. RPOs in Malaysia should invest
resources and effort into developing and implementing effective governance frameworks
that will contribute to enhancing RDM practices (Kabanda et al., 2023; Lefebvre &
Spruit, 2021; Marlina & Purwandari, 2019; Palsdottir, 2021; Wong et al., 2020; Abraham
et al., 2019). Additionally, the gap between the implementation of RDG tasks and their
perceived importance among data practitioners in Malaysia demonstrates the need for an
RDG framework to guide the process, aiming to improve practices and align them with

their expected importance.
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8.3 Contribution of the Study

The study contributes significantly to the existing body of knowledge by providing

insights into the RDG in terms of:

a)

b)

Theoretical contribution: The findings of the study could contribute to the
development of a theoretical foundation for understanding RDG
implementation within the Malaysian context. This involves integrating
nuanced insights into specific practices and activities identified as crucial by
data practitioners within RPOs. Additionally, the study may inform critical
roles in governing research data, advancing perspectives on organizational
structures for effective RDG.

Methodological contribution: (i) The methodology, combining desk research
and a Delphi study, serves as a valuable reference for future researchers
exploring RDG practices. This dual approach provides a comprehensive
understanding, blending insights from existing literature with expert
consensus, potentially setting a precedent for similar studies in other contexts.
The integration of desk research and Delphi study highlights the advantages
of employing qualitative approaches to obtain quantitative results in RDG
research. Future studies could consider adopting qualitative approaches to
triangulate findings, providing a more robust understanding of RDG practices
in diverse organizational settings. This approach allows researchers to gather
rich qualitative insights while also generating quantitative data for statistical
analysis. (ii) Besides that, the use of a modified Delphi technique for
consensus building ensured participant anonymity, granting freedom of
expression without restrictions. This approach effectively minimized the
influence of dominant personalities and bias. Additionally, the technique is

cost-effective and flexible, allowing data practitioners to contribute from
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d)

various geographical locations through online surveys, eliminating the need
for physical contact. The study also benefited from the diverse professional
backgrounds of the panelists who are data practitioners involved in handling
research and/or publication data.

Empirical contribution: By leveraging these findings, RPOs can refine its
RDG policies and practices to enhance the overall research ecosystem.
Additionally, the study offers empirical insights into specific key roles crucial
for governing research data within RPOs. Engaging with a diverse range of
stakeholders and incorporating their expertise enables RPOs to establish an
RDG framework aligned with best practices, meeting the evolving needs of
researchers and the wider scientific community.

Practical contribution: (i) The adaptability of the framework for use in
diverse contexts emphasizes its potential as a source of inspiration rather than
a rigid guide. The findings should be seen as a living document that can be
updated based on the organization’s experience and changing circumstances.
RPOs can leverage the framework as a foundation, tailoring the roles and
structures to align with their specific needs and organizational dynamics. This
adaptability promotes a spirit of shared learning, fostering collaboration, and
the continuous improvement of RDG practices on a more global scale,

(if) While the framework is deemed ideal for RPOs in Malaysia, its utility
may extend beyond national borders. RPOs from other countries can view it
as a valuable collection of best practices, providing insights into the effective
structuring of RDG roles and the assignment of important RDG tasks for each
role in the governance of research data. The framework becomes a collective

reference point, allowing RPOs, including those outside Malaysia, to initiate
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and enhance their RDG practices by drawing on the experiences and expertise
encapsulated in the Malaysian model.

Literature contribution: The study makes a significant literature contribution
by building upon the frameworks established by Alhassan et al. (2018) and
Korhonen et al. (2013). By relying on these foundational works, the study not
only reinforces existing theories but also provides a structured analysis of data
governance activities and the roles. The study employs the Data Governance
Activities Model proposed by Alhassan et al. (2018), which classifies data
governance activities into specific categories. This model serves as a vital tool
for organizing and interpreting data, facilitating a more systematic approach
to data collection, coding, and analysis. By utilizing this framework, the study
highlights how structured categorization enhances understanding of RDG
activities and promotes best practices. Furthermore, the study incorporates the
Agile Governance Model from Korhonen et al. (2013). This model assists in
defining the governance structure of various roles identified in the study. By
situating these roles within an RDG framework, the study illustrates how agile

principles can enhance flexibility and responsiveness in data governance.

In conclusion, the findings arising from this study provide invaluable guidance for
advancing RDG activities and identifying key roles within the organization. By diligently
addressing the identified areas of significance and responsible key roles, RPOs can foster
an environment deeply rooted in responsible and ethical RDM. Ultimately, this will
bestow considerable benefits upon researchers and the broader scientific community. In
the contributions of the study revolve around providing theoretical
advancements, methodological contributions, practical insights, empirical knowledge,
and literature contribution, specifically tailored for RPOs in Malaysia, as they navigate

the complexities of RDG.
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8.4 Implications of the Findings

The implications of the study in establishing an RDG framework for Malaysia RPOs

include:

a)

b)

Practical implications: (i) The identification of crucial RDG activities and
roles offers practical guidance for RPOs in Malaysia. Organizations can use
these findings to refine their existing RDG frameworks, ensuring alignment
with best practices and addressing specific needs identified through the study.
Through a thorough analysis of entities responsible for governing research
data, the study recognizes diversity in backgrounds, expertise, and
knowledge. This diversity enables effective collaboration, contributing to
improved decision-making processes and overall data quality within RPOs.
(i) The study aims to effect positive social change by exploring the
significance of RDG activities and roles, guiding data practitioners in
understanding their role in maintaining data integrity. The potential positive
social change resulting from the implementation of the study’s findings is
substantial, as it has the capacity to increase societal value by enhancing
activities, providing greater protection, and expanding access to research data
for a larger population. RPO leaders can consider the implementation of RDG
efforts in their organizations by adopting the set of best practices identified in
the study.

Policy implications: Beyond organizational boundaries, the insights gained
may influence societal and policy changes. The study’s findings can inform
the development or refinement of RDG policies, standards, and guidelines at
organizational and national levels, prompting regulatory bodies and
policymakers to establish or revise regulations promoting research data

quality and integrity across RPOs. Policymakers can use insights to create
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regulations aligning with identified crucial activities and roles, fostering a
standardized approach to RDG across Malaysia.

c) Institutional implications: (i) RPOs can allocate resources more effectively
by focusing on important activities and roles. Additionally, the identified
roles can guide the development of targeted training initiatives to enhance the
skills of individuals responsible for RDG. The study could contribute to a
cultural shift within RPOs by raising awareness about the significance of
RDG, leading to a more proactive approach to data governance and fostering
a culture of responsibility and compliance. (ii) Meanwhile, the findings of the
gap analysis underscore the need for strategic interventions to align the
implementation of RDG tasks with their perceived importance. Addressing
these discrepancies is crucial for optimizing RDM processes, ensuring
compliance, and fostering a culture of effective RDG within the RPOs.
Continuous monitoring and feedback mechanisms will be essential to track

progress and adapt strategies as needed.

In summary, the implications of the findings on the RDG framework for Malaysia
RPOs are extensive, encompassing practical guidance for policy development and
organizational enhancement. These implications collectively contribute to the evolution
of a context-specific RDG framework within the Malaysian research landscape, offering
valuable insights for decision-making processes and guiding resource allocation

strategies aim at improving RDG practices and implementation.
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8.5 Limitations of the Study

While considering the aforementioned implications of the study, it is imperative to

acknowledge the inherent limitations within the study:

a)

b)

d)

Limited generalizability: The findings of the study may be specific to the
context or characteristics of the RPOs included in the research sample,
limiting the generalizability of the results to other types of institutions or
research settings. Additionally, more responses were from universities
compared to research institutes in both desk research and the Delphi study.
Thus, the findings may have leaned towards the university setting compared
to research institutes.

Data availability and completeness: The study may be limited by the
availability or completeness of data on RDG practices within RPOs due to
decreasing response rate in subsequent rounds, which could impact the
comprehensiveness and depth of the analysis. For instance, in Round I, 47
data practitioners participated. This number further reduced in Round |1, with
34 out of 47 invited data practitioners responding.

Timing of data collection: The study’s findings may be influenced by the
timing of data collection (April 2023 to September 2023), as RDG practices
and policies within RPOs may evolve over time, potentially affecting the
relevance and applicability of the results. It is due to the insights derived from
the data collected during this period may become outdated if significant
changes occur soon after the data collection period. This may affect the long-
term applicability and relevance of the study’s conclusions.

Focus on specific aspects: The study narrowly focuses on specific aspects of
RDG within RPOs, primarily research data management policies, while

overlooking other critical dimensions that could significantly impact RDG
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effectiveness. These dimensions include capacity building, infrastructure, and
fostering data sharing and collaboration. This oversight may lead to biased
findings and recommendations that do not adequately address the diverse

needs and challenges encountered in RDG practices.

Overall, despite these limitations, organizations seeking to implement or assess the
current state of an RDG program may find the findings of the study useful.
Acknowledging these limitations is essential for a comprehensive understanding of the
scope and potential implications of the study. Researchers should consider these

constraints when interpreting and applying the findings in the broader RDG domain.

8.6 Future Research

The study identifies research gaps and opportunities for RDG research. This assists
researchers in selecting topics and refining methods for future studies. The exploration of
emerging trends and new technologies in RDG practices is essential through ongoing
research in this field to better support researchers, institutions, and society. The study

recommends further research based on its findings, as discussed below.

a) Empirical Assessment of the RDG Framework: This study contributes to the
field by recommending that future research empirically assess the developed
RDG framework to evaluate its effectiveness and applicability in various
contexts.

b) The Integration between RDG and other Governance Models: Future research
should investigate how RDG roles and its governance structure can be
effectively integrated with other governance frameworks. It should focus on
the processes and mechanisms that ensure RDG works alongside, rather than
in isolation, helping to create more adaptive, collaborative, and resilient

organizational structures.
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c)

d)

Enhancing RDG Effectiveness through Stakeholder Engagement and
Strategic Insights: Based on the findings of the gap analysis, since the
perceived importance is consistently greater than the actual implementation,
RPOs may have the opportunity to concentrate on bridging the gap. By
identifying and addressing the contributing factors to this misalignment, RDG
practices could be made more effective. Researchers may interact with
stakeholders, such as organizational leaders and data practitioners, to obtain
their insights regarding the perceived importance and actual implementation
of these tasks. Further examination of the factors, obstacles, and challenges
that impede the effective execution of RDG tasks, notwithstanding their
perceived significance, is necessary to gain a more comprehensive
understanding of the situation. Gaining an understanding into the factors that
influence individuals’ expectations, limitations, and motivations can provide
valuable insights for developing effective strategies to enhance collaboration
and participation and to overcome the challenges, thereby improving the
alignment between the perceived importance and actual implementation.
Examining the impact of training programs and workshops on improving
RDG awareness and practices among the research community is also
recommended.

Interdisciplinary Collaboration in RDG: It is of the utmost importance to
analyze the opportunities and challenges that arise from interdisciplinary
collaboration and research in the context of RDG. RPOs frequently
encompass a wide range of disciplines; therefore, it is critical to comprehend
the integration and management of research data from various domains within
a unified governance framework. An examination of the impact of RDG on

promoting collaboration and the exchange of knowledge among researchers
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f)

9)

from diverse fields of study enhances the overall comprehension of the
complexities inherent in interdisciplinary research.

Intersection of RDG and Open Science: Aside from that, investigating the
way in which RDG and open science initiatives intersect is crucial too.
Examine the ways in which RDG practices can support and correspond with
the tenets of transparency, replication, and cooperation in research within the
dynamic realm of academic communication. It is also imperative for RPOs to
confront the ethical aspects of RDG, with a particular focus on privacy,
consent, and responsible data utilization. Investigating the effects that ethical
guidelines and regulations have on the formulation and execution of RDG
policies is essential to guarantee adherence to the tenets of responsible
research conduct. The governance landscape is significantly influenced by
ethical considerations; therefore, it is imperative that research pursues a
harmonious balance between ensuring data accessibility and upholding
ethical standards.

Ensuring Quality in RDG: The role of RDG in ensuring and enhancing the
quality of research data throughout its lifecycle is a critical aspect. Exploring
methodologies for assessing and improving data quality, including the
integration of automated tools and validation processes within RDG
framework, can significantly contribute to the reliability and credibility of
research outcomes. Practical strategies for maintaining high data quality
standards in diverse research settings should be developed.

Research Data Security and Compliance: RPOs may encounter compliance
and security issues pertaining to research data, specifically in domains where
sensitive or confidential data is involved. It is crucial to conduct research on

approaches to guarantee research data security, fulfil regulatory obligations,
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and handle compliance concerns. Understanding the distinct obstacles that
RPOs face in upholding research data security and compliance, suggesting
efficacious resolutions, and harmonizing RDG procedures with the ever-
changing regulatory environments ought to be the primary objectives of

research.

By considering these potential areas for further investigation, the academic community
can make a valuable contribution to the ongoing enhancement and adjustment of RDG

methodologies to align with the changing demands of the scientific domain.

8.7 Conclusions

The study has provided a thorough exploration of RDG practices within Malaysia
RPOs. By combining desk research and the Delphi study, the aim was to identify key
RDG activities, pinpoint essential stakeholders in relevant roles, and define their

governance structure within these organizations.

Through an analysis of policy documents on RDG/RDM and the synthesis of expert
opinions, a set of activities and the assigned roles deemed pivotal for effective RDG
implementation within Malaysia RPOs have been identified. In addition, the study has
illuminated the organizational structures required for successful RDG, emphasizing the
strategic placement of roles responsible for governance activities. This insight into
structural positions provides practical recommendations for optimizing the organizational
hierarchy, thereby enhancing the overall efficiency and effectiveness of RDG practices.
Therefore, the findings contribute valuable insights to the development of RDG
framework, offering both structural and functional dimensions. These findings serve as a
guide for organizations seeking to refine their existing RDG framework and contribute to

the broader discourse on responsible RDG practices.
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A comprehensive RDG framework must incorporate people, processes, and
technologies. Continuous monitoring and adaptability are necessary to keep the
framework relevant to changing research needs and technology. A dynamic and adaptive
governance framework will be required to uphold data integrity, security, and ethics as
research environments and data landscapes evolve. It is important to note that the findings
serve as a guidance rather than strict rules, recognizing that each organization has its own
dynamics and context. This approach allows for a balance between providing a structured
framework and allowing room for adaptation. For organizations initiating RDG, the
findings act as a starting point, offering insights into potential roles and stakeholders.
However, they are not prescriptive, it is recommended that the organizations engage in
regular evaluations and reassessments of their governance roles to account for evolving

requirements, technological progress, and shifts in the research environment.

In essence, this study represents a stepping stone in the ongoing dialogue on effective
RDG practices. It provides a foundation for future investigations, encourages a culture of
responsibility and compliance within the research community, and contributes to the
continual refinement of RDG framework to meet the dynamic challenges of the research
landscape. As the scholarly community continues to evolve, adapt, and innovate, the
insights gained from this study will hopefully catalyze further advancements in

responsible and impactful RDG.

While acknowledging these contributions, it is important to acknowledge the study’s
limitations, which involve challenges such as limited generalizability, data availability
and completeness, timing of data collection, and a predominant focus on policy aspects.
These limitations should be taken into consideration when interpreting the results and
suggest avenues for further research. Future research endeavours could explore closing

gaps in RDG practices, involving RPOs to identify issues and overcome obstacles. This
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exploration should also cover emerging trends, innovative solutions, and how RDG
impacts collaboration, knowledge exchange, and ethics. Research could further analyze
RDG’s role in ensuring data quality, emphasizing strategies for reliability. Addressing
compliance and security concerns, adapting to regulations, and promoting ongoing
improvements in an inclusive manner are essential. Embracing these recommendations

for research data evolution aligns with scientific demands, fostering effective RDG.
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