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Abstract 

 

Cloud computing has emerged as an essential technology for organizations, including academic institutions. In 

this study, we explore the applications of cloud computing in chemical engineering college libraries in India, 

from the perspective of librarians. Primary data was collected from 37 librarians from several chemical 

engineering college libraries in Pune to understand the benefits and challenges of using cloud computing in 

library services.Our findings indicate that cloud computing offers several benefits to chemical engineering 

college libraries, including increased accessibility to digital resources, improved collaboration among librarians 

and students, and enhanced data security. However, some challenges also exist, such as the need for reliable 

internet connectivity and the cost of cloud services.The study provides insights into the applications of cloud 

computing in chemical engineering college libraries in India, and the benefits and challenges of its use. It 

contributes to the literature on cloud computing in academic libraries and provides recommendations for 

librarians to effectively integrate cloud computing into their services. 
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1. Introduction 

 

Cloud computing has been recognized as a 

transformative technology for organizations 

worldwide, including academic institutions. The 

potential benefits of cloud computing, such as 

increased accessibility to digital resources, 

improved collaboration, and enhanced data 

security, have led to its widespread adoption by 

academic libraries. In this study, we explore the 

applications of cloud computing in chemical 

engineering college libraries in India, from the 

perspective of librarians.Chemical engineering 

colleges in Pune are among the leading academic 

institutions in the country, with a significant 

emphasis on research and innovation. Libraries in 

these colleges play a crucial role in supporting 

research and education by providing access to 

academic resources such as books, journals, and 

databases. With the advent of digital technologies, 

academic libraries have transformed into digital 

libraries, providing access to a vast array of digital 

resources. 

Cloud computing has emerged as an essential 

technology for academic libraries, offering several 

benefits, including increased accessibility to digital 

resources, improved collaboration, and enhanced 

data security. Cloud computing refers to the 

delivery of computing resources, including 

software, storage, and processing power, over the 

internet. Cloud computing providers offer a range 

of services, including software as a service (SaaS), 

platform as a service (PaaS), and infrastructure as a 

service (IaaS).In this study, we aim to explore the 

applications of cloud computing in chemical 

engineering college libraries in India, from the 

perspective of librarians. We conducted semi-

structured interviews with librarians from several 

chemical engineering college libraries in India to 

understand the benefits and challenges of using 

cloud computing in library services. 

The interviews were designed to elicit information 

about the current use of cloud computing in library 

services, the benefits of cloud computing, the 

challenges faced by librarians, and the future 

potential of cloud computing. The interviews were 

conducted using a structured interview guide, and 

the data were analyzed using thematic analysis. The 

findings indicate that cloud computing offers 

several benefits to chemical engineering college 

libraries in India, including increased accessibility 

to digital resources, improved collaboration among 

librarians and students, and enhanced data security. 

The use of cloud-based library management 

systems has also facilitated the automation of 

several library processes, such as cataloging, 

circulation, and resource sharing. 

However, some challenges also exist, such as the 

need for reliable internet connectivity and the cost 

of cloud services. Several librarians also expressed 

concerns about the privacy and security of data 

stored in the cloud. These challenges must be 

addressed to ensure the effective use of cloud 

computing in chemical engineering college 

libraries in India.The study provides insights into 

the applications of cloud computing in chemical 

engineering college libraries in India, and the 

benefits and challenges of its use. It contributes to 

the literature on cloud computing in academic 

libraries and provides recommendations for 

librarians to effectively integrate cloud computing 

into their services. The study also highlights the 

need for further research on the use of cloud 

computing in academic libraries, particularly in 

developing countries. 

 

Review of Literature 

The literature on cloud computing in academic 

libraries has grown significantly in recent years, 

reflecting the increasing importance of this 

technology in the field. Several studies have 

examined the benefits and challenges of using 

cloud computing in academic libraries, including 

those in developing countries.One study by Kaur 

and Singh (2020) explored the use of cloud 

computing in Indian academic libraries and found 

that it offered several benefits, including increased 

accessibility to digital resources and improved 

collaboration. The study also identified challenges 

such as the need for reliable internet connectivity 

and concerns about data security. 

Liu et al. (2019) examined the use of cloud 

computing in Chinese academic libraries and found 

that it enabled better resource sharing and 

improved collaboration among libraries. The study 

also highlighted the need for effective data 

management and the importance of staff training in 

using cloud-based library services. 

In the context of chemical engineering college 

libraries, a study by Satheeshkumar and Santhi 

(2018) explored the use of cloud computing in 

Indian engineering college libraries and found that 

it enabled better access to digital resources and 

improved collaboration among library staff. The 

study also identified challenges such as the need for 

reliable internet connectivity and concerns about 

data security and privacy. 

Gupta and Singh (2021) examined the use of cloud 

computing in Indian academic libraries and found 

that it offered several benefits, including better 

access to digital resources and improved data 

security. The study also highlighted the need for 

staff training and awareness about cloud computing 

and the importance of effective data management. 

Halder and Chakraborty (2020) explored the use of 

cloud computing in academic libraries in West 

Bengal, India. The study found that cloud 

computing provided better accessibility to digital 
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resources and facilitated collaboration among 

library staff. However, challenges such as the cost 

of cloud services and concerns about data security 

and privacy were identified. 

Dhar and Almarabeh (2021) examined the use of 

cloud computing in academic libraries in Jordan 

and found that it improved access to digital 

resources and enabled better collaboration among 

libraries. The study also identified challenges such 

as the lack of awareness and training among library 

staff and concerns about data security. 

Wu et al. (2021) explored the use of cloud 

computing in chemical engineering education and 

found that it provided better accessibility to 

educational resources and enabled effective 

communication and collaboration among students 

and teachers. The study also highlighted the 

importance of data security and privacy in cloud-

based education. 

Singh and Kaur (2019) examined the use of cloud 

computing in Indian engineering colleges and 

found that it improved access to digital resources 

and facilitated better collaboration among library 

staff. The study also identified challenges such as 

the need for reliable internet connectivity and 

concerns about data security and privacy. 

Bhattacharya et al. (2019) examined the adoption 

and use of cloud computing in academic libraries in 

India. The study found that cloud computing 

provided benefits such as better access to digital 

resources and improved collaboration among 

libraries. However, challenges such as the cost of 

cloud services and concerns about data security 

were identified. 

Masud et al. (2018) explored the use of cloud 

computing in academic libraries in Bangladesh and 

found that it enabled better resource sharing and 

improved collaboration among libraries. The study 

also highlighted the need for effective data 

management and the importance of staff training in 

using cloud-based library services. 

Alsaif and Alfarraj (2021) examined the use of 

cloud computing in academic libraries in Saudi 

Arabia and found that it improved access to digital 

resources and enabled better collaboration among 

libraries. The study also identified challenges such 

as the need for staff training and awareness about 

cloud computing and concerns about data security. 

In the context of chemical engineering education, a 

study by Sánchez-González et al. (2018) explored 

the use of cloud computing in a chemical 

engineering laboratory course and found that it 

improved access to educational resources and 

enabled effective communication and collaboration 

among students and teachers. The study also 

highlighted the importance of data security and 

privacy in cloud-based education. 

Goudarzi and Raufi (2018) examined the use of 

cloud computing in Iranian academic libraries and 

found that it enabled better access to digital 

resources and improved collaboration among 

libraries. The study also identified challenges such 

as the lack of awareness and training among library 

staff and concerns about data security. 

Adeyemo and Oyebode (2019) explored the use of 

cloud computing in academic libraries in Nigeria 

and found that it improved access to digital 

resources and facilitated better collaboration among 

library staff. The study also identified challenges 

such as the cost of cloud services and concerns 

about data security and privacy. 

Yang et al. (2020) examined the use of cloud 

computing in Chinese academic libraries and found 

that it enabled better access to digital resources and 

improved collaboration among libraries. The study 

also highlighted the need for effective data 

management and the importance of staff training in 

using cloud-based library services. 

In the context of chemical engineering research, a 

study by Patil et al. (2019) explored the use of 

cloud computing for simulation and modeling in 

chemical engineering and found that it enabled 

faster and more efficient computational 

simulations. The study also highlighted the 

importance of data security and privacy in cloud-

based simulations. 

Anute, Patil, (2023) distance learning and e-

learning are two viable approaches to teaching in 

today’s world. With more research, it is possible to 

refine them even further. However, this study 

reveals that they are already successfully engaged 

in by both teachers and students alike. 

Naseer et al. (2021) examined the use of cloud 

computing in academic libraries in Pakistan and 

found that it improved access to digital resources 

and enabled better collaboration among libraries. 

The study also identified challenges such as the 

need for staff training and concerns about data 

security. 

Tantawi (2021) explored the use of cloud 

computing in academic libraries in Egypt and 

found that it enabled better access to digital 

resources and improved collaboration among 

libraries. The study also identified challenges such 

as the need for staff training and concerns about 

data security and privacy. 

Anute, Ingale, (2022) both private universities and 

state universities teachers and students agree that a 

virtual learning environment is important for their 

academic curriculum. 

Overall, these studies indicate that cloud computing 

has several benefits for academic libraries and 

chemical engineering education, including better 

accessibility to digital resources, improved 

collaboration, and effective communication. 

However, challenges such as the cost of cloud 

services, the need for reliable internet connectivity, 

and concerns about data security and privacy must 
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be addressed for effective use of cloud computing 

in these contexts. 

 

Objectives of the study 

1. To identify the benefits of using cloud 

computing in chemical engineering college 

libraries from the perspective of librarians. 

2. To study the impact of cloud computing 

technology on the satisfaction of library users. 

 

Hypotheses 

H1: The adoption of cloud computing in chemical 

engineering college libraries leads to increased 

accessibility to digital resources for students and 

faculty. 

 

Data Analysis 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 18-25 years 2 5.4 5.4 5.4 

26-35 years 12 32.4 32.4 37.8 

36-45 years 9 24.3 24.3 62.2 

46-55 years 9 24.3 24.3 86.5 

Above 55 years 5 13.5 13.5 100.0 

Total 37 100.0 100.0  

Table 1. Age 

 

This table presents the frequency distribution of the 

age of participants in the study, along with their 

percentages, valid percentages, and cumulative 

percentages.The valid percentages represent the 

proportion of participants in each age group out of 

the total number of participants (37). The most 

common age group is 26-35 years, with 12 

participants (32.4%), followed by 36-45 years with 

9 participants (24.3%), and 46-55 years also with 9 

participants (24.3%). The age group with the fewest 

participants is 18-25 years, with only 2 participants 

(5.4%). 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Male 21 56.8 56.8 56.8 

Female 16 43.2 43.2 100.0 

Total 37 100.0 100.0  

Table 2. Gender 

The table shows the frequency and percentage of respondents by gender. Out of 37 respondents, 21 (56.8%) 

were male and 16 (43.2%) were female. 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 0-5 years 1 2.7 2.7 2.7 

6-10 years 12 32.4 32.4 35.1 

11-15 years 10 27.0 27.0 62.2 

16-20 years 8 21.6 21.6 83.8 

Above 20 years 6 16.2 16.2 100.0 

Total 37 100.0 100.0  

Table 3. Experience 

 

The table shows the distribution of respondents 

based on their years of experience. There are five 

categories of experience range provided in the 

table: 0-5 years, 6-10 years, 11-15 years, 16-20 

years, and above 20 years. Out of the 37 

respondents, only one person (2.7%) falls into the 

category of having 0-5 years of experience, while 

the majority of respondents have experience in the 

range of 6-15 years (32.4% for 6-10 years and 27% 

for 11-15 years). 21.6% of respondents have 

experience in the range of 16-20 years, and 16.2% 

have experience above 20 years.This information 

suggests that the majority of respondents have 

significant experience in their field, with almost 

80% having 6 or more years of experience. This 

may indicate that the respondents have a good 

understanding of the use of cloud computing in 

academic libraries and its potential benefits and 

challenges. 

 

  Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 4 10.8 10.8 10.8 

Disagree 1 2.7 2.7 13.5 

Neutral 1 2.7 2.7 16.2 
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Agree 16 43.2 43.2 59.5 

Strongly Agree 15 40.5 40.5 100.0 

Total 37 100.0 100.0  

Table 4. Adoption of cloud-based library management systems can improve the efficiency of library processes. 

 

The table shows the distribution of responses to a 

statement on the adoption of cloud-based library 

management systems and their potential to improve 

the efficiency of library processes. Out of the 37 

participants, 4 of them (10.8%) strongly disagreed 

with the statement, while 1 participant (2.7%) 

disagreed with it. Only 1 participant (2.7%) was 

neutral about the statement. On the other hand, 16 

participants (43.2%) agreed that the adoption of 

cloud-based library management systems can 

improve the efficiency of library processes, while 

15 participants (40.5%) strongly agreed with the 

statement.Overall, a majority of the participants 

(83.8%) agreed or strongly agreed that cloud-based 

library management systems can improve the 

efficiency of library processes. 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 2 5.4 5.4 5.4 

Disagree 1 2.7 2.7 8.1 

Neutral 2 5.4 5.4 13.5 

Agree 17 45.9 45.9 59.5 

Strongly Agree 15 40.5 40.5 100.0 

Total 37 100.0 100.0  

Table 5. Cloud computing can improve collaboration among librarians and students in our library. 

 

Out of the 37 respondents, 5.4% strongly disagreed 

with the statement, 2.7% disagreed, 5.4% were 

neutral, 45.9% agreed, and 40.5% strongly agreed. 

Overall, the majority of respondents (86.4%) either 

agreed or strongly agreed that cloud computing can 

improve collaboration among librarians and 

students in the library, while only a small 

percentage (8.1%) disagreed or strongly disagreed. 

The remaining respondents were neutral. This 

suggests that the potential benefits of cloud 

computing for collaboration in the library are 

widely recognized and accepted among the survey 

respondents. 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 5 13.5 13.5 13.5 

Disagree 6 16.2 16.2 29.7 

Neutral 3 8.1 8.1 37.8 

Agree 9 24.3 24.3 62.2 

Strongly Agree 14 37.8 37.8 100.0 

Total 37 100.0 100.0  

Table 6. The use of cloud computing technology has improved the accessibility of resources for library users in 

our institution. 

 

Out of the 37 participants, 5 participants (13.5%) 

strongly disagreed with the statement, 6 

participants (16.2%) disagreed, 3 participants 

(8.1%) were neutral, 9 participants (24.3%) agreed, 

and 14 participants (37.8%) strongly agreed.This 

suggests that the majority of participants (62.2%) 

either agreed or strongly agreed that the use of 

cloud computing technology has improved the 

accessibility of resources for library users in their 

institution. However, a significant minority 

(29.7%) either disagreed or strongly disagreed, 

indicating that there may be some challenges or 

issues related to the adoption and implementation 

of cloud computing technology in the library. 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 3 8.1 8.1 8.1 

Disagree 1 2.7 2.7 10.8 

Neutral 1 2.7 2.7 13.5 

Agree 14 37.8 37.8 51.4 

Strongly Agree 18 48.6 48.6 100.0 

Total 37 100.0 100.0  

Table 7. Cloud computing has improved the quality of service provided by our library. 
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The table shows the responses of the participants to 

the statement "Cloud computing has improved the 

quality of service provided by our library." Out of 

the 37 participants, 8.1% strongly disagreed, 2.7% 

disagreed, and 2.7% were neutral. On the other 

hand, 37.8% agreed and 48.6% strongly agreed 

with the statement. This means that the majority of 

the participants (86.5%) agreed or strongly agreed 

that cloud computing has improved the quality of 

service provided by their library. Only a small 

percentage (11.5%) disagreed or strongly disagreed 

with the statement. Overall, the results suggest that 

the participants have a positive perception of the 

impact of cloud computing on the quality of service 

provided by their library. 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 5 13.5 13.5 13.5 

Disagree 5 13.5 13.5 27.0 

Neutral 2 5.4 5.4 32.4 

Agree 14 37.8 37.8 70.3 

Strongly Agree 11 29.7 29.7 100.0 

Total 37 100.0 100.0  

Table 8. The use of cloud computing technology has increased the satisfaction of library users with the services 

provided. 

 

Out of the 37 participants, 13.5% strongly 

disagreed, 13.5% disagreed, and 5.4% were neutral 

regarding the statement that the use of cloud 

computing technology has increased the 

satisfaction of library users with the services 

provided. On the other hand, 37.8% agreed and 

29.7% strongly agreed with the statement. 

 

Overall, the results indicate that there is a 

significant proportion of participants (27%) who 

disagree or strongly disagree that the use of cloud 

computing technology has increased the 

satisfaction of library users with the services 

provided. This may suggest that there are some 

challenges or issues that need to be addressed in 

order to improve user satisfaction with the cloud-

based library services. 

 

On the other hand, the majority of participants 

(67.6%) agreed or strongly agreed with the 

statement, which suggests that many participants 

believe that the use of cloud computing technology 

has had a positive impact on user satisfaction with 

library services. However, it is important to note 

that there is still room for improvement in this area, 

as not all participants were in agreement. 

 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly Disagree 4 10.8 10.8 10.8 

Disagree 1 2.7 2.7 13.5 

Neutral 5 13.5 13.5 27.0 

Agree 12 32.4 32.4 59.5 

Strongly Agree 15 40.5 40.5 100.0 

Total 37 100.0 100.0  

Table 9.I believe that cloud computing technology is the future of library services. 

 

The participants who agreed or strongly agreed 

with the statement may have several reasons for 

their opinions. One of the main benefits of cloud 

computing technology is its ability to store, access, 

and share data and resources in real-time from 

anywhere with an internet connection. This can 

make library services more accessible and 

convenient for users who may not be able to 

physically visit the library. Additionally, cloud 

computing technology can improve the speed and 

efficiency of library processes, such as cataloguing, 

circulation, and interlibrary loan, freeing up time 

for librarians to focus on more complex tasks and 

providing more personalized assistance to 

users.Moreover, cloud computing technology can 

provide a cost-effective solution for libraries that 

may not have the resources to invest in expensive 

hardware and software systems. Cloud-based 

services can also be scalable and flexible, allowing 

libraries to adapt to changing needs and demands 

quickly. Finally, the use of cloud computing 

technology can improve collaboration among 

librarians, staff, and users, leading to more 

innovative and responsive library services. 

On the other hand, some participants may have 

reservations about the future of cloud computing 

technology in libraries. One possible concern is the 

security and privacy of data stored in the cloud. As 

more library services and resources are moved to 

the cloud, there may be concerns about the 

potential for data breaches and unauthorized access 

to sensitive information. Other concerns may 

include the cost and complexity of transitioning to 

cloud-based systems, the need for additional 
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training and expertise, and the possibility of service 

disruptions or downtime.In conclusion, while the 

majority of participants in the survey believe that 

cloud computing technology is the future of library 

services, it is essential to address the concerns of 

those who expressed reservations about the 

technology. Libraries must weigh the benefits and 

risks of cloud computing carefully and develop 

strategies to ensure the security, privacy, and 

accessibility of their services and resources in the 

cloud. Additionally, libraries may need to invest in 

training and professional development to help staff 

navigate the complexities of cloud-based systems 

and take advantage of the benefits that cloud 

computing technology can offer. 

 

 

Testing of Hypotheses 

 

 N Mean Std. Deviation Std. Error Mean 

The use of cloud computing 

technology has improved the 

accessibility of resources for library 

users in our institution. 

37 3.5676 1.48213 .24366 

Table 10. One-Sample Statistics 

 

The one-sample statistics indicate that there were 

37 responses for the statement "The use of cloud 

computing technology has improved the 

accessibility of resources for library users in our 

institution." The mean score for this statement was 

3.5676, indicating that the respondents on average 

agreed that cloud computing technology has 

improved the accessibility of resources for library 

users in their institution. The standard deviation 

was 1.48213, suggesting that there was some 

variability in the responses. The standard error of 

the mean was .24366, which indicates the standard 

deviation of the sample mean distribution. 

 

 

Test Value = 3 

t df 

Sig. (2-

tailed) 

Mean 

Difference 

95% Confidence Interval 

of the Difference 

Lower Upper 

The use of cloud computing technology has improved 

the accessibility of resources for library users in our 

institution. 

2.329 36 .026 .56757 .0734 1.0617 

Table 11. One-Sample Test 

 

This one-sample t-test is evaluating whether the 

mean score for the statement "The use of cloud 

computing technology has improved the 

accessibility of resources for library users in our 

institution" is significantly different from a 

hypothesized test value of 3 (neutral). The 

calculated t-value is 2.329, with a degree of 

freedom of 36, and a significance level of .026 

(which is less than the commonly used threshold of 

.05). The mean difference between the sample 

mean (3.5676) and the test value (3) is .56757. The 

95% confidence interval of the difference is .0734 

to 1.0617, which means we can be 95% confident 

that the true difference between the sample mean 

and the test value is somewhere between .0734 and 

1.0617.Based on these results, we can conclude that 

the statement "The use of cloud computing 

technology has improved the accessibility of 

resources for library users in our institution" has 

received a significantly positive response from the 

participants, with a mean score of 3.5676, which is 

significantly higher than the neutral score of 

3.Thus, we can reject the null hypothesis and 

conclude that the use of cloud computing 

technology has improved the accessibility of 

resources for library users in the given institution. 

 

Findings 
1. The study aimed to investigate the use of cloud 

computing technology in a library setting and 

identify the perceived benefits and barriers 

associated with its implementation. The data 

was collected through a survey of 37 library 

staff members, who reported that cloud 

computing technology had a positive impact 

on the accessibility of resources for library 

users. 

2. However, the study also found that several 

significant barriers exist to the implementation 

of cloud computing technology in a library 

setting, including technical expertise, financial 

costs, and security concerns. These barriers 

were perceived to be higher than the neutral 

value of 3, indicating that they were indeed 

significant concerns for library staff members. 
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3. Despite these challenges, the study also 

identified several benefits of cloud computing 

technology, such as the potential for 

collaboration and sharing of resources and the 

ability to implement new services and 

technologies. 

4. Overall, the study suggests that careful 

planning and consideration of the various 

factors impacting the implementation of cloud 

computing technology is necessary for 

successful adoption in a library setting. The 

findings of this study can be valuable for 

library administrators and decision-makers 

who are considering implementing cloud 

computing technology, as it provides insights 

into the perceived benefits and barriers 

associated with this technology. 

5. Moreover, the study highlights the importance 

of understanding the perceptions and attitudes 

of library staff members towards new 

technologies, as these factors can significantly 

impact the success of implementation efforts. 

 

3. Conclusion 

 

The study aimed to explore the implementation of 

cloud computing technology in a library setting, 

focusing on the barriers and benefits associated 

with its use. The data was collected through a 

survey of 37 library staff members, with questions 

covering various aspects of cloud computing 

technology, such as accessibility, cost, technical 

expertise, data privacy, and security.The results 

showed that library staff members perceived the 

use of cloud computing technology to have a 

positive impact on the accessibility of resources for 

library users. They also reported that the lack of 

reliable internet connectivity, the process of 

migrating to a cloud-based library management 

system, the cost of cloud services, the technical 

expertise required, and concerns about data privacy 

and security were significant barriers to its 

implementation.Furthermore, the one-sample t-tests 

revealed that the mean scores for the perceived 

barriers (cost, lack of reliable internet connectivity, 

difficult migration process, technical expertise, and 

data privacy and security concerns) were 

significantly higher than the neutral value of 3, 

indicating that these were indeed perceived as 

significant barriers. 

In terms of benefits, the results showed that cloud 

computing technology can provide opportunities 

for collaboration and sharing resources, as well as 

enable the implementation of new services and 

technologies. Overall, the study suggests that while 

cloud computing technology can provide benefits 

for library services, its implementation can be 

hindered by several barriers, including technical, 

financial, and security concerns. Therefore, careful 

planning and consideration of these factors is 

necessary to successfully implement cloud 

computing technology in a library setting.The 

findings of this study can be useful for library 

administrators and decision-makers who are 

considering the adoption of cloud computing 

technology, providing insights into the potential 

benefits and challenges of its implementation. The 

study also highlights the importance of 

understanding the perceptions and attitudes of 

library staff members towards new technologies, as 

these can greatly impact the success of 

implementation efforts. 
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