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 Abstract 

The present study aims is to determine the perceptions of head librarians’ 
regarding the knowledge, skills, and competencies essential for providing 
Research Data Management (RDM) services to university scholarly 
communities. Mixed method research approach was applied in this study 
based on the questionnaire and interview.  The data were collected from head 
librarians’ of the high-ranking universities/ degree awarding institutions in 
Pakistan recognized by Higher Education Commission (HEC).  Statistical 
strategies were used to analyze quantitative data and followed quantitative 
data using thematic analysis with simple frequencies and selected excerpts of 
the interviewees.  The findings reveal that the respondents needed to upskill 
in terms of data curation, data security, the quality of backup and retrieval, 
and support for storage and preservation. Furthermore, information 
professionals and librarians need to understand the contemporary and future 
requirements of the scholarly world and to learn the required skills for effective 
delivery of RDM services.  This study highlights continue professionals’ 
development for research data management, informing policy, training 
programs, and capacity building in university libraries, and supporting 
effective RDM services for academic research communities. 
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Introduction 
The issue of research data management (RDM) 
has lately attracted research scholars, data 
scientists, and library professionals all over the 
world. University of Leicester (2018) expressed 
that RDM is about the organization of data, from 
its emergence to the completion of the research 
cycle. It is defined by Cox and Verbaan (2028) as 
“a process of creating, finding, organizing, 
storing, and sharing preserving data in any types 
of research”. This process aims to ensure the 
reliable conforming of results, permits new and 
innovative research built on existing 

information, and may help in the dissemination 
and archiving of valuable results. University 
libraries in the USA, Britain, Australia, and other 
countries are getting increasingly involved in 
research data management services (Liu & Ding, 
2016).  
The Digital Curation Centre and Research 
Libraries in the UK highlighted the necessary 
skills for RDM professionals in 2015. They 
emphasized that metadata knowledge, data 
curation and retention, copyright issues, and 
designing RDM services are essential to support 
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RDM projects and services. Additionally, 
training for research scholars and library staff is 
necessary, in collaboration with other 
departments such as IT and administration. A 
study conducted by Faten et al., (2019) found 
that staff in academic libraries in Jordan 
considered a data repository as an integral part of 
a library infrastructure to support researchers. 
Therefore, information professionals, especially 
those working in higher education, need to 
develop these skills to offer RDM services 
effectively. 
The university libraries in Pakistan also ought to 
increase the portfolio of their services to meet the 
scholarly needs of their clients under the 
prospering research out in Pakistan HEC (2020).  
A large amount of research data has been 
produced over the years. However, there is hardly 
any information available about the ways these 
research data are kept and curated by the research 
scholars. Piracha and Ameen (2018) revealed the 
issues researchers face with RDM and findings 
reported that the respondents need assistance 
regarding storage and security of data, improving 
the quality of backup, and support for storage 
and preservation. They also agreed with the need 
for a central repository for the University. Also 
reported by Piracha and Ameen (2019) are the 
major challenges in implementing RDM in 
universities include a lack of willingness and 
coordination with researchers, a shortage of 
skilled professionals and support staff, and in 
some cases, poor infrastructure, and networking.  

Against this background, the present study aimed 
to investigate what type of skills and knowledge 
are required in the context of a developing 
country like Pakistan. Furthermore, the research 
aimed to determine the gaps in initiating suitable 
RDM services for research scholars. 
 
Literature Review 
The literature establishes that the role of a library 
in managing research data is important and there 
is a need for repositioning library activities 
concerning research support.  The need to learn 
the related skills and knowledge is also evident to 
be able to offer these services. Henderson (2015) 
stated that librarians could learn from the RDM 
community to build foundations for RDM 
services in their organization’s setup. Verbakel 
and Grootveld (2016) reported that “Research 
Data Netherlands” has trained approximately 
170 data supporters who were working in various 
academic libraries, IT departments, and medical 
centers in the country who are playing an 
essential role in RDM advocacy and support 
now.    
SCONUL (2015) recommended that the 
librarians involved in RDM services must have 
the skills and attributes such as research data 
cycle and the stages associated with it; RDM 
planning, curation, and preservation; open 
access and data sharing; advocacy, negotiation 
with researchers and other professional workers; 
and guidance and training to support. Pryor and 
Donnelly (2009) visualized the core four roles in 
data management (Fig. 1). 
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Figure 1. Core Skills for Data Management (Pryor & Donnelly 2009) 

 
The roles depend on the personal profile, their 
interest, the policy of a library, and the openness 
of researchers and scientists. Many skills were 
native to librarians and could be taught as part of 
basic research training and skills. In addition, the 
author suggested that there were three following 
areas in which librarians could be play their role 
in RDM:  1) Training of researchers to be more 
proactive in data management. 2) Data archiving 

and preservation and 3) Training and skills for 
data librarians.  
They further depicted (Figure 2) the training 
opportunities for data professionals in the UK 
adding that an alternative solution would be to 
integrate RDM within postgraduate training 
programs whether included in the curriculum 
run by graduate schools. The other solution was 
via training and development programs. 

 

 
Figure 2. Training Opportunities for Data Professionals 



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH 

International Peer-Reviewed Research Journal 

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972 

Volume 3 • Issue 6 • October 2026 

https://ijournalar.com  | Piracha et al., 2026 | Page 784 

Oliver and Harvey (2016) pleaded that first, a 
sustainable organizational structure would be 
required for effective RDM and curation services, 
followed by the technical infrastructure for a 
long-term data storage facility to provide 
continued maintenance and security for the 
objects digitally stored. The “Association of 
College and Research Libraries USA” (2018) 
prepared various modules for the professional 
development of librarians regarding RDM 
including scholarly communication, engagement 
of the campus community (faculty members), 
data management instruction techniques, 
creating action plans for individuals, and 
discussing future activities for liaisons. 
Corrall, Kennan and Afzal (2013) established 
that there were knowledge and skills gaps as well 
as a lack of confidence among library staff 
regarding both RDM and bibliometrics practices. 
Other competencies were needed such as 
understanding of the research environment at 
macro and micro levels, national policy and local 
goals, and end-to-end understanding of academic 
and research processes and RDM should be a 
core part of the LIS curriculum. Kennan (216) 
found that the most common set of skills 
required for RDM were interpersonal skills, 
understanding of data types, metadata, legal 
frameworks, advocacy skills, and knowledge of 
information technologies. Brown, Wolski and 
Richardson (2015) shared their own experiences, 
transitioning from a traditional academic 
librarian to a data librarian.  Matlatse (2016) 
found that the RDM workshop was highly 
successful in enhancing the perception of and 
knowledge of RDM, but it was less successful in 
enhancing the RDM technical skills among 
library professionals. 
Reichmann et al (2021) noted that there was a 
huge variation between faculties and institutes 
regarding data amounts, the complexity of data 
sets, data collection analysis, and archiving. Data 
sharing practices were inconsistent and RDM 
was regarded as an administrative task.  
Amnanullah (2023) RDM services provided in 
Malaysian academic libraries were related to basic 
skills of bibliographic management tools, and 
institutional repositories rather than to support 
RDM activities such as data curation, data 
citation, and data mining services. Although the 
librarians were aware of RDM and their roles in 

research but still RDM services were not offered 
in a desired manner. The findings of Bahader 
(2022) indicate that the adoption of CRM 
services in university libraries in Pakistan is 
hindered by several key barriers, including 
limited financial resources, a shortage of 
qualified and well-trained staff, low levels of staff 
satisfaction and motivation, inadequate 
information technology infrastructure, 
insufficient understanding of CRM among 
library personnel, weak organizational culture 
and collaboration, challenges related to library 
users, and a lack of strong leadership 
commitment. Rafiq and Ameen (2022) assessed 
academicians and researcher’s attitude, behavior 
and sharing pattern towards RDM in Pakistani 
Universities and explored the phenomenon from 
a developing country's perspective where there 
were no research data management policies at 
national and institutional level. The findings 
revealed some theoretical implications for 
researchers and practical implications for 
policymakers of university administrators, 
librarians, and educationists. 
The practices of RDM ensure that research 
output is clear, findable, and reproducible. The 
researchers have highlighted the skills, 
competencies, and roles of library professionals 
required for RDM. These include training, 
collaboration with other professionals, 
leadership, and policy formulation. The 
academic librarian’s involvement is a prerequisite 
for RDM. RDM requires an extensive range of 
skills and competencies, extending from 
interpersonal relationships to technical 
knowledge, and metadata creation. The studies 
have acknowledged the training needs of library 
professionals and that library professionals must 
be proactive in learning about RDM through 
every possible media. The literature review 
established gaps on the subject in the context of 
RDM services by libraries, specifically in the 
context of developing countries, where scarcity 
was found. The study takes Pakistan as a 
reference assuming that the conditions are 
similar in this part of the world and it will fill 
some gap in the literature.  
 
2.1 Literature Gap 
Although research data management (RDM) has 
become an essential component of modern 
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academic library services, especially in supporting 
data-intensive research, most studies have 
primarily focused on technical infrastructure, 
policies, and general librarian competencies, 
rather than the specific role of staff development 
from the perspective of top library leadership 
such as head librarians. Existing literature shows 
that university libraries face significant challenges 
in RDM implementation, including lack of 
skilled staff, inadequate training opportunities, 
and limited institutional support (Piracha & 
Ameen, 2019).  Previous studies also emphasize 
that librarians require continuous capacity 
building, technical training, and professional 
development to effectively manage research data 
services (Sheikh et al., 2025).  However, most of 
these studies are either quantitative surveys of 
library staff or general reviews of RDM services, 
with limited attention to how head librarians—
who are key decision-makers—perceive staff 
development needs, training priorities, and 
institutional readiness for RDM 
implementation. Furthermore, while some 
research highlights global trends in RDM staff 
skill gaps and training needs, there is a noticeable 
lack of empirical evidence from developing 
countries, particularly in Pakistan and similar 
contexts, regarding how leadership in academic 
libraries views staff development strategies for 
RDM implementation. Studies indicate that in 
many developing regions, RDM services are still 
emerging and are constrained by limited 
expertise, weak infrastructure, and insufficient 
professional training programs (Sheikh et al., 
2025). 
 
2.2 Objectives and Research Questions 
The main objectives of the study were to assessing 
the perceptions of head librarians’ about the 
required skills and competencies for RDM, and 
the challenges faced by the university libraries in 
offering these services.  The following research 
questions were developed to meet the study 
objectives.  
1. What kinds of skills and competencies 
are required for library staff to initiate RDM 
setup? 
2. What are the major issues and challenges 
they face related to staff development regarding 
RDM 
 

3. Research Methodology 
This study is based on an explanatory sequential 
mixed-method design. During the first phase, the 
quantitative data was collected through a 
questionnaire and was analyzed using descriptive 
statistics. The same techniques were applied in 
the library and information sciences studies 
(Bahader et al., 2024; Bahader, 2023; Bahader et 
al., 2021; Bahader et al., 2020).  It was followed 
by the second phase of collecting qualitative data 
using an interview guide based on the literature 
review and gaps identified because of 
quantitative data analysis.  
The sample of the study was HEC high-ranking 
university libraries of Pakistan. The decision to 
purposively pick high-ranking universities as 
samples was made on the notion that the idea of 
RDM is relatively new and only the library heads 
of high-ranking universities might be able to 
provide some meaningful content. The HEC’s 
declared 30 high-ranking universities of the year 
2016 (10 in the general category and 5 from each 
special category such as agriculture, business, 
medical, and engineering) were identified. 
However, seven were excluded because of being 
placed in both the categories of subject and 
general. An interview guide having 11 key themes 
was developed to collect qualitative data through 
in-depth semi-structured interviews of the library 
heads conducted either in their offices or by 
telephone calls from other cities, after meeting 
ethical formalities. The interviews were 
transcribed, and analyses was made manually 
after devising codes and themes. The qualitative 
findings have been reported using thematic 
analysis with simple frequencies and selected 
excerpts of the interviewees. 
 
4. Results and Discussions  
4.1 Required Infrastructure  
During the QUAL strand, this interview 
question was divided into two parts: the required 
infrastructure for RDM. The status of 
infrastructure in the responding libraries is 
shown in table 1. Six of the interviewees claimed 
having a good infrastructure that might support 
RDM services. However, huge funds were 
required in case of having branded software to 
manage research data, with its long-term backup 
and retrieval system.  The other four interviewees 
thought that they had an IT department that 
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provided them with all the facilities. The 
respondents indicated that at the initial stage of 
research data management, they could use open-
source software such as Dspace or Imprint, which 
several world-renowned universities were using to 
store their research data. Four of the interviewees 
stated that infrastructure does not mean only 
hardware and software; there were problems with 
weak internet, and networking infrastructure as 
well. All these problems must be addressed 

before launching RDM services. A library head of 
a medical university said that various open-source 
software was in use, but we still need to train our 
staff. Several scanners are required to convert 
print research data into digital form. All the 
universities involved in this study are HEC high 
ranking since there was not a big gap in 
infrastructure such as fast internet, state of art 
computers, and big IT labs. However, in some 
cases, these facilities were lacking.  

 
Table 1: Infrastructure (n=15) 

Themes  Freq. 
IT department supervise library infrastructure 4 
Infrastructure was available  6 
Funds required for branded software 8 
Usage of Dspace or Imprint 4 
Insufficient infrastructure 4 
Software and internet facility required 4 

 
4.2 ICT Skills Personal 
Skilled human resources were required to run an 
effective RDM and curation service. Table 2 
presents a summary of their opinions. Most of 
the interviewees thought that the non-availability 
of IT literate, skillful and trained professionals, 
as well as the support staff was the main challenge 
for not initiating RDM services. They further 
added that librarians having data related IT skills 
should be hired in libraries to initiate RDM 
services. The respondents also felt that they 
should train their library professionals to develop 
skills such as planning, selecting, analyzing, 
preserving, backup, and dissemination of 
research data. The other option was to establish 
a separate section for RDM in libraries. The 
other three stated that their top problem was the 
lack of competent staff in both in professional 
and support categories. One respondent replied 
that they had just advertised a situation of data 

librarian to control research data of their 
university. Some interviewees mentioned that IT 
professionals should work under the librarian if 
they were engaged in research data handling 
projects. A library head presented his views 
stating, “There should be a team of skillful 
professionals having extensive knowledge of 
managing research data. They should not only 
train researchers but also library professionals. 
They must provide research data understanding 
and tools to select and preserve it”. A working 
group of the Association of European Research 
Libraries (LIBER, 2012) proposed that libraries 
should assist faculty in integrating data 
management into the curriculum of students. 
Furthermore, it was recommended that re-
skilling of librarians was very important because 
information professionals must be prepared for 
new roles to support as only a few libraries may 
hire new specialized staff RDM. 

 
Table 2: Staffing (n=15) 

Themes  Freq. 
The main issue is of unskilled staff 14 
Advertised the position of the data librarian  1 
A separate unit in library should supervise RDM 4 

 
SCONUL (2015) proposed that the librarians 
involved in RDM, and curation services should 
have skills that include: knowledge of the 

research cycle, data management planning, 
knowledge of preservation, know-how of open 
access software, advocacy, relations with 
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researchers, ready-to-perform responsibility of 
guidance and training to researchers and 
knowledge of data monitoring and sharing. 
 Tenopir et al. (2013), along the same lines, 
reported that 75% libraries of USA and Canada 
have library staff with the requisite skills and 
training to provide RDM services. However, they 
did not provide RDS services though they had 
the skills to provide the same. Some managerial 
skills gaps were also identified. The present 
authors have not found any library where IT 
experts are working under librarians, whereas 
there are many projects in the libraries that 
cannot be run without the help of IT experts. In 
the QUAN strand respondents were asked about 
the capacity and capability of their staff 

development and its development in this regard. 
They were also asked to talk about their planning 
regarding managing human resources to offer 
such services. Figure 1 shows that only 1 
respondent had hired staff for research data 
services. Five library heads stated that they would 
re-assign existing staff to the duties of RDM 
services. Three of the respondents replied that 
they were planning to hire staff while 2 were 
going to reassign RDM duties to the existing 
staff. Six felt that it did not apply to them. It may 
be interpreted that they were not even thinking 
of these services. The findings reveal a poor state 
of the availability of competent enough staff to 
offer RDM and curation services.  

 
Figure 1: Development of Staff Competencies for RDM Services 

 
4.3 Development of Additional Knowledge and 
Skills for Library Staff  
The respondents were further asked about 
additional skills and knowledge required for 
their staff to run a smooth RDM service in their 
university. Figure 2 reveals that 12 library heads 
indicated that their staff needed additional 
knowledge about data curation skills, while 12 
indicated that their staff needed legal, policy, and 
advisory skills, intellectual property, and ethics. 

Ten respondents pointed out the skills related to 
data storage, infrastructure, and architecture, 
while 11 reported their professional staff needed 
assistance in different research methods, data 
analysis, knowledge of the research life cycle, a 
variety of research methods. The quantitative 
results showed that most library professionals 
were not familiar with the technical aspects of 
RDM and required almost all additional 
knowledge and skills in this regard. 

 

n=1

n=5

n=3
n=2

n=6

Hired staff specifically to support
research data services

Reassigned existing staff

Planning to hire staff

Planning to reassign existing staff

Not applicable
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Figure 2: Additional Knowledge or Skills Required by Library Staff 

 
4.4 Staff Development Opportunities and 
Collaboration with Organizations 
They were also enquired about the opportunities 
available for their staff development and to 
enhance their knowledge of research data 
services by providing multiple statements to 
respond. Figure 3 reports that respondents 
mainly demand staff workshops presentations 
and in house learning for staff development 
related to RDM services. In addition, followed by 
the opportunities for staff to attend conferences 
or workshops on research data management 
related to RDM services. THERE is no mention 

of self-learning. Eight respondents replied that 
they would be provided a chance for in-house 
learning. The results indicated that library 
professionals had hardly any opportunities for 
staff development programs, and they were 
rather dependent upon self-learning.  Only one 
library head who had better comparative 
knowledge about RDM recommended that first, 
we must collaborate with an international 
organization involved in RDM activities, so we 
may train our staff or get close insight into how 
they work and provide service to their users. 

 

f=12

f=10

f=7

f=11

f=9

f=8

f=12

Data curation skills

Technical and ICT skills (e.g. data storage,
infrastructure, architecture etc.).

Subject and or disciplinary knowledge

Knowledge of a variety of research methods
(e.g. data analysis, data visualization)

Knowledge of the research lifecycle

Data description and documentation

Legal, policy and advisory skills (e.g.
intellectual property, ethics, licensing etc.)
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Figure 3: Staff Development Opportunities 

 
4.5 Issues and Challenges Regarding Staff 
Development 
The following section presents the analysis of 
findings (N=15) according to the frequency of the 
themes' occurrences in a table followed by its 
analysis, interpretations, and discussion. The 
quotations from the interview extracts have been 
included to enrich the interpretation.  An 
objective of the study was to find out the issues 
and challenges affecting RDM practices in depth 
by dividing them into three subheadings: (i) 
Human Resource (ii) Financial Resources, and 
(iii) Infrastructure. The relevant pointers were 
added to the interview guide.  The content 
analysis revealed that several issues and 
challenges affected RDM services in university 
libraries of Pakistan including managerial, 
financial, technical, social, and cultural. 
4.5.1 Human Resources  
Most of the respondents shared that the lack of 
technical skills in library staff was the primary 
issue linked with RDM services with a lack of 
vision and motivation. Librarians who were 
involved to some extent in such activities were 
not appreciated by their universities. There was a 
lack of dedication to initiate new activities such 
as RDM and curation services.  Interviewees (n= 
6) described that availability of the competent 
human resources is the biggest challenge in this 
regard. We cannot afford to hire trained 
professionals and must train existing staff. This 

strategy also required training opportunities and 
financial resources. Others stated that there was 
a not only need for skillful, professional, and 
proactive staff that would develop our own 
supporting staff but also guide researchers in 
curing research data. One interviewee 
emphasized on developing our support staff as 
well. Semeler (2019) pointed out that data 
librarians should know the complexity and 
novelty associated with RDM. A data librarian 
need not to became a programmer but should 
learn programming logic of computers, databases 
and IR tools. There are numerous opportunities 
for data librarian to engage with data science. 
Sinha (2023) stated that major types of RDM 
services in South Asian and Southeast Asian 
region provided were data repository, data 
management training, web resources 
maintaining, study and analysis of data and 
reusable data services. However, little attention 
was provided to RDM advisory services and most 
respondents agreed that training required in data 
management planning skills and metadata 
standards. Cox and Corrall (2013) 
recommended that library professionals who 
intend to perform RDM services need 
competencies such as database designing, 
content management, data mining, and personal, 
interpersonal, and managerial abilities. 
Respondents (4) argued that librarians lack 
managerial and leadership traits resulting in poor 

f=8

f=7

f=7

f=9
f=7

f=7

f=5

f=13

In-house learning

staff workshops and/or presentations

Support for staff to take courses
related to research data services
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relations with the higher administration, as well 
as researchers’ community. According to them, 
there is a need to address this issue by providing 
opportunities for managerial and leadership 
training to the library heads. The respondents 
also pointed out that the university 
administration did not take much interest in 
such activities. However, the researcher was of 
the view that if librarians are proactive and the 
demands are justified, then naturally the 
administration would come forward for help. 
 
4.5.2 Financial Aspects  
Providing RDM services is a costly process and 
requires a significant amount of funds for 
infrastructure such as a strong network system, 
internet facilities, servers, and hardware and 
software structure. The respondents were 
encouraged to talk about their issues and 
challenges regarding financial resources. Most of 
them (n=10) considered that they required huge 
funding to offer research data management 
services in their respective library setup. One 
respondent replied that our first issue is 
infrastructure, hard drive equipment for storage 
and retrieval requires huge finance. The other 
(n= 4) interviewees did not share the problem of 
funds. They had a strong IT department behind 
them and could take care of any kind of data 
preservation. Most of the interviewees 
mentioned that they faced financial constraints 
and were not able to start new projects such as 
digitization of archival material and research data 
management.  
 
4.5.3 Infrastructure 
The technological infrastructure recommended 
for controlling research data depends on the data 
in hand. The responding universities can be 
divided into two groups: public sector and 
private. The technological infrastructure of 
private universities was reported better and 
upgraded as compared to public sector 
universities. Most of the libraries were using 
open-source software to handle their collections 
and repositories. They did not have powerful 
hardware and software infrastructure.  The 
analysis reveals that overall libraries were not 
prepared to initiate RDM activities and their 
preparedness concerning all three parameters 

related to staff availability, infrastructure, and 
financial resources.  
 
Conclusion, Implications, and Limitations  
The study concludes that administrative 
concerns hinder to initiate services such as RDM. 
Even the university libraries which were well 
equipped with state-of-the-art computers and 
high-speed internet facilities were not engaged in 
providing RDM services to their users.  There was 
a lack of awareness, willingness, and planning 
among library heads regarding RDM services, 
and support staff having adequate knowledge of 
computer skills. The findings further reveal that 
the library heads were concerned about IT 
infrastructure and proper RDM software. There 
was a need for assistance regarding storage and 
security of data and there was also a strong 
response indicating that library heads require 
adequate funding to run RDM projects. 
We propose that certain data-specific knowledge 
and skills mentioned in the study may be 
incorporated into the LIS and Information 
Management curricula while developing also 
faculty on the subject. There should be 
continuing professional development of 
librarians regarding RDM. This study opens new 
horizons in the field of RDM skills and other 
knowledge for library professionals to handle day-
to-day activities of research data management. 
Moreover, the study will be helpful for university 
administration to recognize the need for creating 
a data management policy. 
It appeared that, in the context of a developing 
country like Pakistan, the subject of RDM was 
too advanced to have insights of the library 
professionals as most of them were not well-
versed on the subject. Hence, their opinions 
might lack the necessary understanding of the 
practices of RDM in the context of a developing 
country like Pakistan.  
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