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Abstract  
Robots, as automated machines, are valuable for the precise performance of various tasks in different 
organizations, including libraries. Despite this benefit, the extent of their acceptance among library 
staff is unclear. This study examines the perceptions of Mzumbe University (MU) Library staff 
on the introduction of robots. It aims to understand staff attitudes toward robotic technologies 
currently being introduced in libraries to aid library management in future decision-making. The 
study was guided by three specific objectives: to establish the awareness level of robotic technologies 
among MU Library staff, to explore their perceptions of introducing robots, and to identify 
challenges that may affect the implementation of robots at the library. A case study design and 
qualitative approach were employed, involving 52 respondents selected from the total MU Library 
staff population of 63. Data were collected through focused group discussions (FGDs), interviews, 
and observations. Qualitative data were analyzed using content analysis and presented through texts 
and quotations. Findings revealed that MU Library staff are generally aware of robotic technologies, 
with perceptions ranging from positive to negative. While some staff recognized the potential benefits 
of robots in reducing routine tasks and improving efficiency, others expressed concerns about job 
security, as robots might replace human roles. Observations further revealed a lack of preparedness 
in terms of infrastructure, such as unreliable power supply and insufficient internet connectivity, 
which could hinder the successful implementation of robots. Other challenges identified include 
inadequate ICT expertise, budget constraints, and the absence of policies guiding robotic use. The 
study concludes that for the smooth introduction of robotic technology, MU Library must address 
these infrastructural, technical, and financial challenges. Training should also be provided to library 
staff to equip them with the necessary skills to operate robotic systems and enhance service delivery 
for current and future needs. 
 
Keywords: Robot(s), Robotic technology, academic libraries, artificial intelligence, library staff 
perceptions. 
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1 Introduction 
Robots are automatic machines that are used by human beings in different 
organisations to simplify works. The field of robotic technology is regularly 
explained as a subset of artificial intelligence (AI) which deals with perceptual and 
motor task along with machines (Abraham, 2019). A comprehensive definition of 
robot as provided by the Merriam-Webster (2018) is that, robot is a machine that 
resembles a living creature in being capable of moving independently (as by walking 
or rolling on wheels) and performing complex actions (such as grasping and moving 
objects); or a device that automatically performs complicated, often repetitive tasks 
as in an industrial assembly line. 
 
These machines originated from daily innovative struggles of ICT savvy personnel 
to come up with artificial intelligent objects that may speed up and improve different 
activities in organisations. In a nutshell, robots were initially used in industrial 
settings in the early 1960’s to carry out demanding and dangerous tasks (Royakkers, 
& Van,2015). The advancement in artificial intelligence (AI) according to Business 
Nes Co. (2023) enabled creation of different types of robots. These kinds of robots 
can be grouped into two main categories: those which move such as Wheeled, 
Legged, Swimming and Flying Robots and those which do not move or are in 
fixed/stationary location such as Articulated Robots/Cobots, Cartesian/Gantry 
Robots, Cylindrical Robots, Spherical Robots, SCARA Robots and Parallel Robots 
(Robotic Technology Centre (2016). Among those robots, the Humanoid Robots 
which resemble human beings are mainly used in libraries to improve services and 
to attract more customers. These Robots have been designed to be flexible and can 
work in social environments, and their topology, structure, and physical properties 
resemble the human body (Yamane et al., 2023).  
 
In library context, Humanoid Robots are used to help in shelving and maintaining 
library collection, teach users basic computer programming and robotic skills 
because of their friendly appearance and ability to converse with clients (Pena, 2018; 
Schaffhauser, 2019). Due to having features such as arms, hands, and eyes, they can 
use body language to communicate with library users. For these reasons, Humanoid 
robots are sometimes referred to as ‘a new library staff member’ (Nguyen, (2020). 
On the other side, however, Humanoid robots are feared in libraries to replace jobs 
because of argument that they may outperform humans in different areas.  
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However, other scholars believe the contrary that robots need trained librarians next 
to them for troubleshooting purpose, whenever anything wrong happens, like power 
interruption, distortion in internet connectivity and battery failure (Calvert, 2017). 
Others argue that robots will create more jobs rather than replacing them, as stated 
that, ‘robots are projected to replace about 85 million jobs by 2025 and will create 
97 million jobs in the same period’ (The World Economic Forum, 2023). With this 
projection, it is evident that robots have more benefits than drawbacks to the library 
discipline and other organisations.   
 
1.1 Benefits of Introducing Robots in Academic Libraries 
Introduction of robots in academic libraries embraces both positive and negative 
implications. Among the possible advantages for introducing robots in the library 
include assisting in doing routine and time-consuming tasks, such as shelving and 
arrangement of books (Liau, 2017; Vlachos et al., 2020). This will grant library staff 
time to focus on doing other complex and value-added activities to improve overall 
operational efficiency (Oliveira et al., 2019).  The robot helps to increase utilisation 
of library services as it can provide services 24/7 which allows libraries to extend 
their operating hours without requiring additional human staff (Okunlaya, 
et.al.,2022). This is particularly favorable for students and researchers who may need 
service after non-working hours.   
 
Likewise, libraries can use robots for security purposes such as patrolling the library 
buildings during off-hours to monitor illegal events. Equally, data robots can assist 
in collecting data on library usage patterns, book circulation and popular areas within 
the library. This data can be valuable for making informed decisions about resource 
allocation and improving overall user experience. Robots can also be designed in 
such a way that they can help academic librarians to offer service to users with 
mobility problems by providing them with remote services or delivering materials 
to nominated areas within the library. This will promote inclusivity and guarantees 
that the library is available to different types of users. Additionally, introducing 
robots into the library environment can inspire attention in technology and 
innovation. This is because, it offers chance for students and library users to network 
with cutting-edge technology, potentially sparking curiosity and interest in related 
fields (Vlachos et al., 2020). 
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1.2 Drawbacks of Implementing Robots in Library Environments 
Although robots have noticeable benefits to the library, they also have disadvantages 
such as fear that they may lead to greater job losses in organisations and that robots 
also require highly skilled staff like programmers, operators, and repair personnel 
for maintenance purposes. While there are very few highly trained people of this 
kind in the market, it may act as draw back in implementing robots. Also, the cost 
of acquiring and implementing robots can be high, posing a barrier to adoption by 
organisations with financial constraints. Additionally, heavy reliance on robotic 
systems can also be risky, as the technology failure can lead to disruptions in 
operations. Correspondingly, as robots are becoming more connected through the 
Internet, they may be vulnerable to cyber-attacks/hacking. This may lead to 
unauthorised access, data breaches, and manipulation of their functions, posing 
security risks to industries and individuals. Furthermore, robot errors are difficult to 
be traced due to complicated process in their creation. Robots to some extent may 
not be suitable for all tasks, as they may struggle with complex or unpredictable 
situations that humans can handle easily. 
 
Advancement in ICT has also has brought several opportunities to various 
organisations including libraries. One of them being the introduction of Robots in 
libraries that helps to improve speed in service provision and service quality, through 
reduction of human errors due to their high precision (Lin et al., 2022). Many experts 
like Oliveira et al. (2019) reported that the greatest benefits of robotic technology 
emanating from advancement in (AI) is their capacity to free humans from having 
to carry out tiresome and repetitive tasks (Javaid et al., 2022). This allows them to 
concentrate on more complex and rewarding projects for their personal and library 
development.  
 
Since there are very few academic libraries in Africa that use robots (Odeyemi, 2019), 
and in particular the University of Pretoria (Mahlangu, 2019), it conversely means 
that many university libraries in Africa and particularly in Tanzania are not benefiting 
much from service improvement brought by these robotic technologies. This paper 
therefore, intends to answer the following questions:  

1. What is the current level of awareness of MU Library Staff on robots? 
2. What are the perceptions of MU Library Staff regarding robot introduction in 

the library? 
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3. What are the potential challenges that may hinder successful introduction of 
robots at the MU Library? 

 
2 Review of Literature  
2.1 Level of Awareness of Robot/Robotic Technology among Library Staff 
The role of robot/robotic technology in library activities and in librarianship has 
been recognised by numerous professional bodies in the field of librarianships. Such 
bodies are the South African Library Association, the American Library Association 
and the International Federation of Library Associations and Institutions (IFLA). 
Tella (2020) elucidated that introduction of robots in libraries improve library 
services and offer users with reliable information for solving their needs in this 
information age. Nguyen (2020) describes robot as a machine that is guided by a 
computer programme which can do a multifaceted series of tasks such as welcoming 
guests and directing them to the library services they require.  
 
Adebayo et al. (2018) stated that awareness plays a key role in manipulating 
individuals’ decision to either receive or reject the new technology. As argued, ‘in 
introducing robots in libraries, the perception of library staff is important and if 
combined with their awareness it can indicate their readiness level of acceptance of 
this technology’ (Adebayo et al., 2018). Phillips (2017) elaborated that efficient use 
of robotic technology in university libraries depends on the availability of required 
facilities that can help management to guide its use. Examples of such facilities are 
policies and procedures, technical know-how and organisational resources, 
including human and technological resources. With regards to facilities, Tella (2020) 
detailed that many African university libraries do not have necessary facilities and 
policies that will promote access to and use of robotic technology. This implies that 
various issues need first to be resolved by library management before thinking of 
introducing robots in their libraries. 
 
In a study by Guth and Vander Meer (2017), patrons and library employees gave 
positive feedback regarding the Telepresence robotic technology at the Western 
Michigan University Library in America and appreciated its remote communication 
capability. This implies that the Michigan University Library patrons and employees 
are aware of robotic technology and are willing to integrate it into their Library. 
According to such author, library employees’ comfort with the robot grew 
consistently across departments after training sessions. Their robot was noted to be 



  
 

 

Proceedings of the 5th COTUL Scientific Conference Held on 6th – 10th November 2023 at Jalnimi Tourist Hotel, in Singida, Tanzania 

132 
Maria Mpinge, George Bea and Gladness Kotoroi 

well-suited for casual interactions, especially during library events such as tours. In 
addition to greeting people, it can also be used to remotely visit the library, to enable 
library employees to remotely attend and more fully engage in meetings in a multi-
branch library system, and to foster communication within libraries. However, the 
robot was found not well suited to uses where it is necessary to view patrons’ screens 
or conduct in-depth research consultations requiring database searching.  
  
Another study by Adebayo et al. (2018) from Nigeria revealed that lack of awareness 
and sufficient knowledge regarding benefits and cost savings robotic technology 
could bring to the library, makes it difficult for library staff to implement this 
technology. Adebayo et al. (2018) also reported that when library managers are 
adequately aware of the necessity of offering routine services through robotic 
technology, the library staff will show confidence in using it. In terms of awareness, 
Owolabi et al., (2022) revealed that (98%) of respondents were aware of robotic 
technology used in library operations. Harisanty et al. (2022) study from Indonesian 
libraries, also indicated that different viewpoints provided by people through 
discussion and exchange of ideas, enabled full awareness of robotic technology 
among library stakeholders.  
 
2.2 Perception of Library Staff on Introduction of Robots in Libraries 
Librarians’ perception of introduction of robots/robotic technology (RT) in libraries 
is among the factors that might facilitate its receipt or refusal. A study by Phillips 
(2017) in a City University in London, indicated that perception of library staff 
towards the future of robotic impacts varied. In 2017, library staff who said robots 
will steal their jobs were few compared to those in 2014, who were many (European 
Commission, 2015). This shows that initially, library staff had more fear but as they 
use to hear about robots and as years go by, their fear decreased. This also shows 
that library staff are slowly seeing the importance of robots which can do difficult 
and repetitive tasks and that they will not replace all library staff.  Similarly, the 
studies by Phillips (2017), Chakrova and Trevert (2019) from Germany found out 
that library staff had positive perception about the introduction of robotic 
technology in libraries as pointed out that eighty percent (80%) of survey 
respondents are willing to delegate the task of locating misplaced books to a robot, 
especially university librarians who know well students’ habit of hiding books for 
their use. Other reasons for the acceptance of robots according to the authors 
include enabling libraries to stay open 24/7 and liberating librarians from repetitive 
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tasks to be able to devote their time to better serve their customers (Chakrova and 
Trevert, 2019). 
 
In another study by Nguyen (2020) on the impact of Humanoid Robots in 
Australian Public Libraries, it was reported that some librarians had positive 
perception that robots had positive influence on children with autism/difficulty in 
talking.  According to Li, Liang, et. al., (2022) study on child patrons’ perception in 
Taiwan public libraries, they found that child patrons had positive perception on 
robots because they were precise in locating resources in the library and also allowed 
individualised and adaptive services. The library robots connected the library 
resources with child patrons who were thus motivated to explore and enjoy more 
library services. These improvements in service provision increased motivation and 
interest of child patrons to visit the library to meet their information needs. Yueh, 
(2020) further indicated that when librarians are occupied with other users 
unfamiliar with the desired resource, child patrons often experience significant 
frustrations that diminish their motivation for further exploration of library 
resources. Under these circumstances, a robot becomes very useful in assisting 
library staff in locating needed resources by library users because it is quick and 
precise in retrieving misplaced resources.  
 
Lin et al. (2022) study from Hong Kong indicated that robotic technology benefits 
librarians’ daily works but some still see robots as a threat with significant adoption 
and implementation barriers. Those who are pessimistic see robots as a threat to 
their employment, resulting in heightened sense of job insecurity (Yam et al., 2023). 
This is because most would agree that robots are already more efficient and 
competent than humans in some jobs such as manual labour (Yam et al., 2022). 
Although people recognise that robots may not perform all activities which human 
beings do, but many are well aware that as struggles for improving their capabilities 
continue, they may outperform people in the near future because robots often work 
better than humans on specific tasks without getting tired (Lin et al., 2022; Calvert, 
2017).  Equally, Tella (2020) specified that among the things that can increase library 
staff positive attitude towards robotic technology is to be given assurance that 
adopting these technologies will not lead to job losses but more enjoyable works, 
such as doing more professional activities useful for their growth.  
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Owolabi et al. (2022) from Nigeria indicated that university libraries are not ready 
to adopt the use of robots despite high benefits they can offer in library operations. 
The main reason why robotic introduction has been rejected is because University 
libraries do not have adequate digital infrastructure, no policy framework that will 
guide adoption of robots, and no robotic experts in Nigerian academic libraries to 
handle robotic issues. Mahlangu’s (2019) study at the University of Pretoria Library 
in South Africa indicated that library staff had positive attitude towards their Libby 
Robot because they were assured from the very beginning that its purchase was not 
meant to replace their jobs but to improve library services.  This implies that 
librarians will be more willing to adopt and use robots if they are assured that a robot 
introduction is not meant to replace their jobs but to improve services and to attract 
more customers. Although no one knows with certainty how robots will shape our 
future society, Yam (2023) has cautioned that, ‘a top manager who wish to introduce 
a robot in an organization should be mindful of its negative effects on his/her 
employees and take necessary steps for safeguarding employees job security. In this 
way, library management will be in a position to introduce any new emerging 
technology with less resistance from staff.  
 
2.3 Challenges that Can Affect Introduction of Robots in Libraries 
According to Nguyen (2020), the Humanoid robot is a complex system that requires 
adequate understanding to operate it. A study by Harisanty et al., (2022) from 
Indonesia found several challenges affecting robotic introduction at the Airlangga 
University Library in Indonesia. Among the challenges found are those relating to 
management, human resources and facilities. The challenges relating to management 
are such as budgetary constraints, leadership vision relating to IT, institutions’ 
unwillingness to adopt new robotic technology and unsupportive organisational 
culture (Nguyen, 2020). The challenges relating to human resources are such as staff 
lacking knowledge of operating and troubleshooting robots, resistance to accept 
changes in technological developments and fear of being replaced by robots. Other 
challenges relating to facilities are such as inadequate ICT infrastructure, unstable 
internet connectivity, and high electricity consumption. 
 
A study by Vlachos et al., (2020) from Southern Denmark University Library, 
depicted challenges that may affect introduction of robots in libraries as follows: 
unreliable power supply, inadequate technological infrastructure, absence of 
technical skills, not too positive attitude towards advanced robotic automation, 
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perceived absence of senior management support, use of inappropriate library 
software and technophobia. Others include, anxiety and fear among librarians of 
being replaced by robots (threat to their jobs), lack of resources (time, money, space) 
for maintaining Robots, cost of restructuring library infrastructure to accommodate 
robotic requirements, maintaining enthusiasm around it over time and patrons’ need 
for human contact. With regards to Robots replacing peoples’ jobs, the 2016 IFLA’s 
Trend Report indicated that robots have been improved and now have the ability to 
both enhance and replace existing library functions. Hence, librarians have been 
advised to be innovative in their thinking to stay relevant in their jobs (2016 IFLA 
Trend Report as cited in Ajakaye, 2022).  
 
A study by Guth and Vander Meer (2017) at the Western Michigan University 
Library in America found that major challenges that may affect introduction of 
robots in libraries are weak internet connectivity and unstable power supply in areas 
where robot will be used. Similarly, a study by Odeyemi (2019) from Nigeria 
identified additional challenges, such as poor funding, intermittent power supply, 
weak telecommunication infrastructure, lack of technical skills, a not-too-positive 
attitude toward advanced automation, perceived absence of senior management 
support, the use of inappropriate library software, and technophobia. These 
challenges are also evident at MU Library, where they hinder introduction of robots. 
This highlights the need for organizations, including MU Library, to address these 
issues to facilitate the smooth introduction of robotic technology for enhancing 
service delivery. 
  
3 Methods 
This study adopted a qualitative approach and a case study research design focusing 
on Mzumbe University Library, aligning with the research objectives. The entire 
population of sixty-three (63) MU Library staff was included in the study sample, as 
the number was manageable. Data were collected from 52 respondents due to 
various reasons that prevented other staff members from participating. 
 
3.1 Data Collection Phases 
The data collection was conducted in two phases: 
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3.1.1 Secondary Data Collection 
In the first phase of the study, secondary data were gathered through in-depth 
documentary reviews using academic search engines like Google Scholar and 
Semantic Scholar, as well as reputable databases such as EBSCOHOST, Emerald, 
Taylor & Francis, SAGE, JSTOR, and Research Gate. Simple search techniques 
included keyword searches and phrase searches using quotation marks for specific 
terms. In contrast, advanced search techniques involved the use of Boolean 
operators (AND, OR, NOT) to refine results, field-specific searches to target 
specific areas like titles or abstracts, wildcard characters for variations in search 
terms, and applying filters to narrow results by date or publication type. Additionally, 
citation chaining was utilized to find related sources by examining references in 
relevant articles. 
 
3.1.2 Primary Data Collection 
The second phase involved collecting primary data through various qualitative 
methods, including focus group discussions (FGDs), face-to-face interviews, phone 
interviews, and asynchronous email interviews (Ratislavová & Ratislav, 2014; Amri 
et al., 2021). 
 
3.1.3 Observational Data 
Additionally, observational data were collected during data collection and it focused 
on the following aspects: 
i. Current Technology Use: An assessment of the existing technological tools 

utilized by library staff and the extent of automation in daily operations. 
ii. Staff-User Interactions: Observations of how staff interacted with library 

users, highlighting the nature of these engagements and the importance of 
human assistance in the library environment. 

iii. Infrastructure Assessment: An evaluation of the library’s technological 
infrastructure, including internet connectivity, power supply reliability, and 
physical space for accommodating potential robotic systems. 

iv. Staff Adaptability: Noting the comfort levels of staff with existing 
technology and their readiness for adopting new robotic solutions. 

v. Workflow Analysis: Examination of manual workflows versus potential 
automated processes to identify areas where robotic technology could 
enhance efficiency. 
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4 Data Analysis 
The qualitative data collected were analyzed using a content analysis procedure 
based on themes that aligned with the study objectives and research questions 
(Braun and Clarke, 2006). Observational data were integrated into the analysis to 
provide a comprehensive understanding of the library's operational context. 
Findings were presented in textual form, summarizing relevant ideas from narratives 
and including verbatim quotations that supported the study objectives regarding 
staff awareness levels and perceptions toward robotic technology. 
 
5 Findings and Discussion  
5.1 Mzumbe University Library Staff Awareness Level about Robot/Robotic 
Technology (RT) 
This practical view aligns with Nguyen’s (2020) literature review, which highlighted 
the multifaceted roles robots can play in libraries, such as welcoming guests and 
directing them to services. However, the tasks suggested by MU Library staff focus 
more on back-end operations than direct user interaction, possibly indicating 
hesitance to allow robots to take on more visible, customer-facing roles. This could 
stem from concerns about the potential loss of personal connection between library 
staff and patrons, which is a fundamental aspect of library services. Robots handling 
direct user interaction may challenge the relational and empathetic dimensions that 
staff provide, which technology alone may not replicate. 
 
The responses on the types of tasks staff expect robots to perform reveal practical 
and operational considerations. Majority of the staff proposed that robots should 
handle repetitive tasks such as shelving, shelf reading, material retrieval, and stock 
evaluation/inventory management. These tasks are labor-intensive and time-
consuming, making them ideal for automation. This indicates that staff visualises 
RT primarily as a tool for operational efficiency. By assigning such tasks to robots, 
human staff could be freed up for more complex, user-oriented services, thus 
improving the overall effectiveness of the library’s service delivery. The recognition 
of these specific roles reflects an understanding that robots are particularly suited 
for high-precision, routine activities where human error may occur or where time 
savings are critical. 
 
This practical view aligns with Nguyen’s (2020) study which highlighted multifaceted 
roles robots can play in libraries, such as welcoming guests and directing them to 
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services. However, the tasks suggested by MU Library staff focus more on back-end 
operations than direct user interaction, possibly indicating a hesitance to allow 
robots to take on more visible, customer-facing roles. This could stem from 
concerns about the potential loss of personal connection between library staff and 
patrons, which is a fundamental aspect of library services. Robots handling direct 
user interaction may challenge the relational and empathetic dimensions that staff 
provide, which technology alone may not replicate. 
 
The discussion of these findings highlights the importance of role clarity in the 
introduction of RT in libraries. MU Library staff appear to view robots as tools for 
efficiency in repetitive and technical tasks rather than as replacements for human 
interaction. This may imply a broader acceptance of RT if it is positioned as an 
enhancement to staff capabilities rather than as a substitute for them. However, 
there could be underlying concerns about job security, especially if robots are seen 
as displacing roles that staff members currently fill. Addressing these concerns will 
be crucial to managing the transition toward greater automation, ensuring that staff 
feel valued and their roles are redefined in a way that leverages human strengths, 
such as problem-solving and customer service. 

Another key point of analysis is how the staff's awareness of RT might influence the 
library's broader strategy for technological adoption. Awareness suggests a level of 
readiness, but it also raises questions about infrastructure required to support such 
technology. For example, while staff may be aware of and potentially supportive of 
robotic technology, the MU Library may need to consider issues such as funding, 
technological infrastructure (e.g., strong internet connectivity), and staff training to 
ensure the smooth implementation of RT. The readiness of staff must be matched 
by the library's capacity to integrate robots into daily operations effectively. 
 
5.2  Mzumbe University Library Staff Perceptions on the Introduction of 

Robot/Robotic Technology (RT)  
The study highlights the negative perceptions held by the majority of Mzumbe 
University (MU) Library staff about introduction of robotic technology (RT). The 
main concern revolves around job security, with many respondents expressing fear 
that robots could replace human jobs. This sentiment is largely driven by the belief 
that management might prefer robots because they can work continuously—24 
hours a day—without fatigue, as noted in earlier research by Lin et al. (2022) and 
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Calvert (2017). These findings underscore a key issue in the adoption of technology 
in libraries, where automation is often perceived as a threat to employment, rather 
than a tool to enhance the working environment. Addressing these concerns will be 
crucial in managing resistance and ensuring that staff see RT as a complementary, 
rather than competitive, addition to their works. 
 
In addition to concerns about job replacement, some respondents pointed out the 
practical limitations of introducing RT in smaller campus libraries, such as those in 
Mbeya and Dar es Salaam. They argued that libraries’ limited collection makes the 
introduction of robots unnecessary, as there is insufficient demand for automation 
in such settings. This view emphasizes the need for RT to be implemented based on 
actual needs of staff and the library. One respondent voiced concerns over the 
mismatch between the pressing issues faced by the library—such as staff welfare 
and the need for working tools—and the prioritization of robots. This highlights a 
broader institutional challenge, where staff feel that basic needs and infrastructural 
gaps should be addressed before introducing advanced technology. 
 
Another common theme that emerged was the library's preparedness to integrate 
robotic technology. Several respondents raised concerns about the library's current 
lack of resources, infrastructure, and strategic planning for robot implementation. 
One respondent emphasized that the library must first allocate a budget and create 
a conducive environment for robots to function effectively. This insight points to 
the need for careful planning and investment before introducing RT, as poorly 
executed implementation could lead to inefficiencies and further dissatisfaction 
among staff. 
 
Respondents also mentioned absence of critical frameworks such as robot policy 
and guidelines, which are necessary to guide the adoption and use of RT. Without 
these foundational elements, the introduction of robots could lead to confusion and 
operational challenges. One respondent emphasized that staff would need to acquire 
new skills to operate and manage robotic systems, pointing to the need for training 
as a critical part of RT adoption. Moreover, the lack of organizational resources, 
both human and technological, further complicates the library’s readiness for this 
transition. This mirrors findings from Owolabi et al. (2022), where universities were 
deemed unprepared to adopt robots due to inadequate digital infrastructure and the 
absence of a clear policy framework. Lack of robotic experts within the institution 



  
 

 

Proceedings of the 5th COTUL Scientific Conference Held on 6th – 10th November 2023 at Jalnimi Tourist Hotel, in Singida, Tanzania 

140 
Maria Mpinge, George Bea and Gladness Kotoroi 

also hinders smooth implementation, suggesting that partnerships with external 
experts or training programs will be necessary. 
 
The issue of research and evaluation before the introduction of RT was also raised. 
One respondent advocated for intensive research on user needs, available resources, 
and appropriate technologies specific to the Tanzanian context. This cautious 
approach reflects a desire to ensure that any technological innovation is aligned with 
the actual needs of the library and its patrons. Additionally, considerations around 
data security, privacy, and ethical issues were mentioned, highlighting that the 
introduction of robots in libraries is not merely a technical upgrade but also requires 
careful consideration of how these systems interact with users' information and 
privacy rights. 
 
Interestingly, while most respondents expressed concerns or reservations about RT, 
one respondent had a positive perspective on its potential benefits. This respondent 
argued that robots could free library staff from routine tasks, allowing them more 
time to engage in complex, value-added activities such as research, teaching, and 
outreach services. This aligns with arguments from Oliveira et al. (2019) and Javaid 
et al. (2022), who noted that robots can relieve staff from repetitive, time-consuming 
duties, enabling them to focus on more intellectually demanding tasks. This positive 
view highlights that while RT might initially cause anxiety, it also has the potential 
to enhance productivity and elevate the role of staff to higher-level responsibilities. 
Such benefits could improve operational efficiency and ultimately enrich the library's 
service offerings. 
 
5.3  Challenges that MU Library may Face When Introducing 

Robots/Robotic Technology 
The introduction of robotic technology (RT) at the MU Library is anticipated to face 
several significant challenges, as highlighted by respondents. Lack of funds emerged 
as a primary obstacle, with no specific budget allocated for the introduction of 
robots. This lack of financial preparedness indicates that the institution may not 
have the necessary resources to invest in the technology, maintenance, or training 
required for a successful implementation. Without dedicated funding, it would be 
challenging for the library to acquire the equipment, develop necessary 
infrastructure, and support long-term operational needs. 
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In addition to financial constraints, unstable internet connectivity was pointed out 
as another critical challenge. Given that RT relies heavily on robust and consistent 
digital infrastructure, unreliable internet service could disrupt the functioning of 
robots, making it difficult to achieve seamless operations. This challenge suggests 
that before introducing robots, the library must prioritize strengthening its internet 
capabilities to ensure that the technology can perform optimally. 
 
Unreliable power supply was also noted as a potential hindrance. In areas where the 
power supply is inconsistent, the introduction of robots could be compromised, as 
these machines require continuous power to operate. Frequent power outages or 
fluctuations could lead to interruptions in service, potentially damaging the robots 
or causing inefficiencies in library operations. To mitigate this issue, the library 
would need to explore solutions such as backup generators or alternative power 
sources to ensure the uninterrupted operation of robotic systems. 
 
These challenges collectively highlight that infrastructural limitations and a lack of 
financial planning could significantly hinder the successful adoption of RT at the 
MU Library. Addressing these issues through adequate budgeting, investment in 
stable digital and electrical infrastructure, and thorough planning will be crucial steps 
in overcoming these barriers and ensuring that robotic technology can be effectively 
integrated into the library’s operations. 
 
5.4 Observation  
In addition to interviews and focus group discussions, an observational approach 
was integrated into the study to provide a deeper understanding of Mzumbe 
University Library staff’s readiness and interactions with current technologies. The 
observation method allowed for real-time, non-intrusive data collection, offering 
insights into how staff members currently engage with automated systems and other 
digital technologies in the library. The observation was conducted to: 
1. Identify existing workflows and routines that may be impacted by the 

introduction of robotic technology. 
2. Understand the staff’s current interaction with technology and automation 

tools. 
3. Evaluate the library’s infrastructure, including power and internet 

connectivity, to assess its readiness for robotic technology. 
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4. Observe staff behaviour in carrying out repetitive tasks that could potentially 
be replaced or supplemented by robotic systems. 

 
The observational findings provided critical insights into the current workflows, 
technology use, and staff dynamics that will influence the potential implementation 
of robotic technology.  The analysis below discusses key themes emerging from the 
observations and their implications for introducing robots into the library 
environment. 
 
5.4.1 Current Use of Technology 
Observation highlighted that while the library employs some automated tools, many 
routine tasks remain manual. This reliance on human labour for repetitive activities 
such as shelving and inventory management suggests that there is considerable room 
for improvement through automation. Lack of automation can lead to inefficiencies, 
with staff spending excessive time on tasks that could be expedited by robotic 
systems. Implementing robots for these repetitive tasks could significantly enhance 
operational efficiency, allowing staff to redirect their efforts towards higher-value 
activities, such as user engagement, research, and professional development. 
 
5.4.2 Staff-User Interaction 
The importance of human interaction in the library context was evident in the 
observation. Staff members were not only performing operational tasks but also 
playing a crucial role in facilitating user experiences. The direct assistance provided 
by staff was valued by users, emphasizing that while robots can assist in certain 
functions, they cannot replicate the personalized service that staff provide. This 
finding indicates that the introduction of robotic technology should aim to 
complement, rather than replace, human interaction. Ensuring a balanced approach 
that incorporates both robotic assistance and human support will likely enhance 
overall service quality and user satisfaction. 
 
5.4.3 Technology Infrastructure 
The inconsistent internet connectivity and occasional power disruptions observed 
at the libraries raise significant concerns regarding the readiness of the infrastructure 
for robotic technology. For robots to operate effectively, stable and reliable power 
and internet connections are essential. This finding underscores the need for 
infrastructural upgrades prior to any robotic implementation. Libraries must invest 
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in robust technological infrastructure to support the seamless operation of robotic 
systems, as any interruptions could severely hinder their performance and reliability. 
 
 5.4.4 Staff Adaptability 
The varying levels of staff comfort with technology observed during the study 
highlight a potential barrier to the adoption of robotic systems. Older staff members, 
in particular, showed hesitancy in using existing digital tools, which could translate 
into challenges when new technologies, such as robots, are introduced. This 
discrepancy in adaptability suggests that targeted training programmes will be 
necessary to build staff confidence and competence in working alongside robotic 
technology. Investing in professional development and ongoing training will be 
crucial for ensuring a smooth transition and fostering a positive attitude towards 
robotic integration. 
 
5.4.5 Physical Space Constraints 
The observation revealed that certain library spaces were cramped and cluttered, 
potentially impeding the movement of robots. This presents a logistical challenge, 
as robots need adequate space to navigate without disrupting library operations. 
Addressing physical space constraints may involve rethinking library layouts and 
workflows to create environments conducive to robotic functionality. Before 
implementing robots, a thorough assessment of space utilization will be essential to 
facilitate their effective integration. 
 
5.4.6 Manual vs. Automated Workflows 
The predominance of manual workflows in various library functions reinforces the 
notion that the library environment is ripe for automation. Observing staff handling 
tasks manually suggests that existing processes may be inefficient and labour-
intensive. The introduction of robotic technology could alleviate the burden on 
staff, enabling them to focus on more complex tasks that require human judgment 
and creativity. However, the challenge lies in identifying which tasks can be 
effectively automated and ensuring that staff are prepared for this shift in 
operational dynamics. 
 
6. Conclusion 
In conclusion, this study has explored the perceptions of Mzumbe University 
Library staff regarding the introduction of robotic technology and identified both 
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the potential benefits and challenges associated with its implementation. Findings 
indicate a high level of awareness among staff about robotic technology; however, 
many expressed concerns about job security and the necessity of such technology 
given the library's current limitations. Observational findings highlighted that staff 
engagement and sentiments about robotic technology varied significantly, reflecting 
a mix of apprehension and openness to innovation. 
 
Staff noted the importance of adequate preparation, including the development of 
policies, staff training, and infrastructural improvements, to support the successful 
integration of robots in the library environment. The study emphasizes the need for 
a strategic approach to address the existing concerns while harnessing the benefits 
of robotic technology, such as enhancing operational efficiency and freeing staff for 
more complex tasks. To facilitate this transition, the library management must create 
a comprehensive plan that encompasses funding, training, and infrastructure 
upgrades, ensuring that the implementation of robotic technology aligns with the 
library's goals and the needs of its staff and users. Overall, careful consideration and 
planning will be essential in navigating the introduction of robotic technology at 
Mzumbe University Library, paving the way for a more innovative and efficient 
library service. 
 
7 Recommendations 
To ensure the successful introduction of robotic technology (RT) at Mzumbe 
University Library, a series of strategic actions must be undertaken. The following 
key actions are proposed to guide the library's efforts in effectively implementing 
robotic technology: 
1. Develop a Strategic Budget for Robotic Technology Implementation: 

MU Library should allocate a specific budget for the acquisition and 
maintenance of robots, including associated costs such as staff training, 
infrastructure upgrades, and policy development. 

2. Strengthen Infrastructure: To ensure the smooth functioning of RT, the 
library should first address its infrastructural gaps, particularly by investing in 
stable internet connectivity and reliable power supply systems. Backup power 
solutions should also be considered to mitigate potential disruptions. 

3. Establish Policies and Guidelines: Before introducing robots, MU Library 
needs to develop comprehensive policies and guidelines that will govern the 
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use of robotic technology. These should cover areas such as data privacy, 
security, staff roles, and user interactions with robots. 

4. Provide Training for Staff: To ease concerns and improve acceptance, the 
library should implement a training programme for staff to familiarize them 
with robotic technology. This will ensure they have skills required to work 
alongside robots and manage the new systems effectively. 

5. Pilot RT on a Smaller Scale: Given the concerns over the necessity and 
feasibility of RT, MU Library should consider running a pilot program in one 
of its branches or specific departments. This would allow the institution to 
evaluate the technology’s effectiveness in a controlled environment and gather 
insights before full implementation. 

6. Conduct Further Research and User Evaluation: MU Library should 
engage in comprehensive research to assess the specific needs of the library, 
users, and staff, ensuring that the chosen robotic technology align with these 
needs. This research will help in selecting appropriate RT solutions that 
provide tangible benefits while addressing local challenges. 
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