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Abstract
The increasing vulnerability of print materials in libraries due to environmental factors,
mishandling, and aging necessitates the adoption of digital preservation technologies. This
study explores the opportunities and challenges of implementing digital technology for the
preservation of print collections in degree college libraries in East Midnapur, West Bengal. By
employing qualitative and quantitative research methads, the paper identifies key technological
solutions, infrastructural needs, and policy frameworks while addressing the barriers libraries
face. Recommendations are provided to enable effective digital preservation strategies.
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1. Introduction

1.1 Background

The adoption of digital technology for preserving print collections has emerged as a critical
priority for libraries worldwide, including those in East Midnapur, West Bengal. With the
exponential growth of information and the increasing fragility of traditional print materials due
to aging and environmental factors, libraries face the dual challenge of ensuring access to
valuable resources while preserving their integrity. Over the past two decades, technological
advancements have offered transformative opportunities in digitization, allowing libraries to
maintain their cultural and academic heritage while meeting the demands of a digitally
connected generation. In East Midnapur, libraries play a pivotal role in supporting education,
research, and cultural preservation. According to a survey conducted by the West Bengal
Library Network (WBLN) in 2021, nearly 60% of library users in East Midnapur rely on print
materials for academic purposes, with a significant portion expressing concerns about the
deteriorating condition of books and manuscripts. Furthermore, data from the National Mission
on Libraries (NML) highlights that 40% of libraries in rural West Bengal, including East
Midnapur, lack adequate facilities for environmental control, such as temperature and humidity
regulation, leading to accelerated degradation of print materials. The integration of digital
technology offers significant opportunities for addressing these challenges. Techniques such
as high-resolution scanning, Optical Character Recognition (OCR), and cloud storage enable
libraries to create durable digital archives. For instance, the Government of India’s Digital India
initiative, launched in 2015, has facilitated funding for digitization projects across public and
academic libraries. By 2022, over 30% of libraries in West Bengal had initiated digitization
efforts, with East Midnapur libraries beginning to follow suit. However, these initiatives remain
uneven, with smaller libraries facing obstacles such as limited technical expertise, inadequate
funding, and lack of awareness. Despite the challenges, the benefits of adopting digital
technology for preserving print collections are undeniable. Digitization not only prevents the
physical wear and tear of rare and valuable materials but also ensures their accessibility to a
wider audience. Studies indicate that digitized collections are 70% more likely to be accessed
by remote users, fostering greater inclusivity in information dissemination. Moreover, digital
preservation can mitigate the risks posed by natural disasters, such as the Cyclone Amphan of
2020, which caused severe damage to several libraries in coastal West Bengal, including East
Midnapur. However, the adoption of digital technology also brings its own set of challenges.
Surveys conducted by the Indian Library Association (ILA) in 2022 reveal that 55% of libraries
in rural areas struggle with inadequate internet connectivity and high costs of digitization
equipment. Additionally, concerns over digital obsolescence, cybersecurity, and data storage
capacity complicate long-term planning for library digitization projects. Balancing the need for
preserving fragile print collections with the financial and infrastructural demands of
digitization is a pressing issue for libraries in East Midnapur. This paper explores the

£ =eme VOLUME-20, ISSUE-IIT 416


mailto:iajesm2014@gmail.com

INTERNATIONAL ADVANCE JOURNAL OF ENGINEERING, SCIENCE AND MANAGEMENT (IAJESM) a\\o

July-December 2023, Submitted in November 2023, iajesm2014@gmail.com, ISSN -2393-8048

Multidisciplinary Indexed/Peer Reviewed Jounal. SJIF Inpact Factar 2023 =6.753
opportunities and challenges associated with adopting digital technology for preserving print
collections in East Midnapur libraries. By analyzing case studies, surveys, and technological
trends, it aims to provide actionable insights into how these libraries can leverage digital tools
to enhance their preservation efforts while addressing the barriers to implementation. The study
underscores the need for a comprehensive strategy that combines government support,
community engagement, and technological innovation to secure the future of East Midnapur’s
invaluable print heritage.

1.2 Research Objectives

1. To evaluate the current state of preservation practices in East Midnapur libraries.

2. To analyze the potential benefits of adopting digital technology for preserving print
collections.

3. To identify challenges in the implementation of digital preservation strategies.

1.3 Hypotheses

Null Hypothesis (Ho): There is no significant difference between the mean scores of the three

indicators.

Alternative Hypothesis (Ha): At least one of the mean scores significantly differs from the

others.

Significance Level (a): 0.05.

2. Literature Review

1. Importance of Digital Preservation

Lavoie and Dempsey (2004) were among the first to comprehensively outline the concept of

digital preservation, emphasizing the growing reliance on digital media for academic and

research purposes. They argued that preserving digital information ensures the continuity of

knowledge transfer across generations. Their study concluded that proactive strategies in

digital preservation are critical to addressing data obsolescence and information decay. Raju

etal. (2010) focused on the preservation of historical manuscripts in developing nations, noting

that digitization minimized risks from environmental damage, pests, and mishandling. Their

study revealed a direct correlation between digital preservation efforts and the accessibility of

rare cultural and historical documents for future academic use.

2. Technological Advancements in Digital Preservation

Conway (2012) explored the emergence of high-resolution imaging technologies and their

application in libraries globally. The research highlighted that innovations such as 3D scanning

preserved not just text but also the tactile and structural integrity of rare manuscripts and

artifacts. The study concluded that such technologies enhanced user engagement with

preserved materials. Mishra and Patil (2021) studied the integration of artificial intelligence

(Al) in library preservation in India. Their findings showed that Al-enabled tools for metadata

generation and indexing significantly improved the efficiency of digital archiving. The study

concluded that Al could address the scalability challenges faced by libraries with extensive

collections.

3. Challenges in Digital Preservation

Hedstrom (2003) identified long-term sustainability as a key challenge, noting that digital

formats and storage media could become obsolete over time. The study emphasized the

importance of adhering to internationally recognized standards for digital preservation to

ensure interoperability and future-proofing. Kumar and Rao (2017) analyzed the financial

constraints faced by small and medium-sized libraries in India. Their research revealed that

while digitization projects received initial funding, maintaining the digital infrastructure was

often neglected. The study recommended public-private partnerships and government

incentives to address these financial bottlenecks.

4. Digital Preservation in Indian Libraries

Reddy and Srinivas (2015) investigated the impact of climate on physical and digital

preservation practices in Indian libraries. They highlighted that high humidity and temperature

fluctuations adversely affected both physical documents and electronic storage devices. The
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study suggested investing in advanced storage facilities with climate control systems to
mitigate these challenges. Chakraborty and Ghosh (2019) reviewed the role of government-
led initiatives like the National Digital Library of India (NDLI) in promoting digital
preservation. Their findings revealed that while such initiatives increased access to digitized
content, many rural libraries were still excluded due to inadequate infrastructure. The study
concluded that targeted policies were needed to ensure inclusivity. Rajput et al. (2022) studied
the digitization efforts in Indian academic libraries, focusing on institutional repositories. The
research emphasized the role of library consortia like INFLIBNET in enabling resource-sharing
among universities. The study concluded that collaborative frameworks could optimize the
benefits of digital preservation for educational institutions.
5. Broader Studies on Digital Preservation
Beagrie and Jones (2008) explored the role of policy frameworks in guiding digital
preservation. Their study revealed that national and institutional policies provided a roadmap
for addressing challenges like copyright, digital obsolescence, and funding. The research
recommended regular policy updates to keep pace with technological advancements. Yadav
and Prakash (2020) analyzed the impact of user education on the success of digital
preservation projects in libraries. Their findings showed that awareness programs significantly
improved the utilization of digitized resources. The study concluded that involving users in
preservation efforts could foster greater acceptance of digital transformations.
3. Research Methodology
3.1 Research Design
This study adopts a mixed-method approach:
Quantitative Data Collection: Surveys of library staff and stakeholders in 15 degree colleges
in East Midnapur.
Qualitative Data Collection: Interviews and focus group discussions with librarians and
experts in digital preservation.
3.2 Sampling
Sample Size: 50 librarians and staff members from degree colleges in East Midnapur.
Sampling Technique: Purposive sampling to focus on libraries with existing preservation
challenges.
3.3 Data Analysis
Quantitative data were analyzed using statistical tools, while qualitative data were coded and
thematically analyzed.
4. Data Analysis and Interpretation

Table 1: Current State of Preservation Practices

Practice Number of Colleges Practicing Percentage (out of 15 colleges)
Proper Storage 10 66.7%
Regular Maintenance 8 53.3%
De-acidification 5 33.3%
Cataloging Issues 12 80.0%
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Figure 1: Current State of Preservation Practices
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Table 2: Benefits of Adopting Digital Technology

50 Respondents)

Benefit Number of Respondents Agreeing Percentage (of 50
(out of 50) respondents)
Improved 45 90.0%
Accessibility

Enhanced Longevity 40 80.0%

Efficient Space 35 70.0%
Utilization

Cost Efficiency 30 60.0%

Y Tmpraved Accessibiiity Enhanced LongevitEMicient Space Utillzation  Cost Efficlency
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Figure 2: Benefits of Adopting Digital Technology (50 Respondents)
Table 3: Challenges in Implementing Digital Preservation

Challenge Number of Colleges Facing | Percentage (out of 15 colleges)
Lack of Funding 9 60.0%
Technological Gap 7 46.7%
Staff Resistance 6 40.0%
Data Migration Issues 5 33.3%
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Figure 3: Challenges in Implementing Digital Preservation
Table 4: Quantitative Summary (Mean Scores from 50 Respondents)

Indicator Mean Score (out of 100) | Standard Deviation
Preservation Practices Score 65 10
Digital Technology Benefits Score 85 8
Challenges Score 50 12

ANOVA Calculation

Between-Group Variance:
Mean Square Between (MSB) = Sum of Squares Between (SSB) / df Between
SSB =n x Y (Xi — Xoverall)?, where Xoveral = Y Xi / k, k = number of group

Within-Group Variance:
Mean Square Within (MSW) = Sum of Squares Within (SSW) / df Within

SSW = Y (ni — 1) x SDi?

F-Ratio:
F=MSB/MSW.
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Calculation:
1. Overall Mean (Xoverall)i
Xoverall = (65 + 85 + 50) / 3=66.67
2. SSB:
SSB=50%[(65—66.67)*+(85—66.67)*+(50—66.67)%]
SSB=50x%[2.78+333.33+278.89]=50%x615=30750
3. SSW:
SSW=(50—-1)x102+(50—1)x82+(50—1)x122
SSW=49x100+49%64+49x144=4900+3136+7056=15092
4. Degrees of Freedom (df):
df Between=k—1=3—1=2, df Within=N—-k=150-3=147
5. Mean Squares:
MSB=SSB / df Between=307502=15375
MSW=SSW/df within=15092147~102.64
6. F-Ratio:
F=MSB/ MSW=15375/ 102.64 =~ 149.77F
Table 5: ANOVA Results

Source of Sum of Degrees of Mean Square F- p-value
Variation Squares (SS) Freedom (df) (MS) Ratio
Between 30,750 2 15,375 149.77 <
Groups 0.001*
Within Groups 15,092 147 102.64
Total 45,842 149

* Significant at 0=0.05

Interpretation:

A significant percentage of colleges (80%) face cataloging issues, indicating a need for
digitized solutions. Proper storage is practiced by 66.7% of colleges, while only 33.3% have
implemented de-acidification, signaling gaps in advanced preservation techniques. The
majority (90%) agree on improved accessibility as a major benefit of digitization. Cost
efficiency is seen as beneficial by 60%, indicating the perception of high initial costs. The lack
of funding (60%) is the primary hurdle, followed by technological gaps (46.7%) and staff
resistance (40%). Preservation practices and challenges score moderately (65 and 50,
respectively), while digital technology benefits score high (85), suggesting strong support for
modernization. The F-ratio is 149.77 with a p-value less than 0.001, which is highly significant.
Thus, we reject the null hypothesis and conclude that there is a significant difference in the
mean scores of Preservation Practices, Digital Technology Benefits, and Challenges.

5. Findings and Discussion

Current Preservation Practices

Most libraries rely on traditional practices like proper storage and periodic physical cleaning,
with 66.7% of colleges ensuring proper storage conditions. While these methods prevent
immediate physical damage, they fail to address long-term challenges like material degradation
or accessibility. Cataloging remains a major issue, with 80% of colleges reporting difficulties.
This indicates a lack of systematic organization of resources, limiting efficient retrieval and
use. Only 33.3% of libraries implement advanced techniques like de-acidification, reflecting a
gap in addressing the chemical degradation of print materials. This could lead to irreversible
damage over time, further emphasizing the need for modern preservation methods. The
adoption of modern preservation practices is hindered by a lack of funding, expertise, and
training. Limited awareness about preservation standards exacerbates these challenges,
particularly in rural areas.

Opportunities of Digital Technology

Digital preservation ensures that valuable resources are not subject to physical degradation.
Materials converted into digital formats have extended lifespans, safeguarding them against
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environmental or accidental damage. Digitized collections allow students, researchers, and
faculty to access resources remotely. This is particularly advantageous for rural colleges with
limited library hours or staff availability. Although the initial costs of digitization (equipment,
software, and training) are high, long-term savings from reduced physical storage and
maintenance make digital preservation a viable investment. Libraries with even partial digital
adoption have shown higher user satisfaction rates due to ease of access and better cataloging,
highlighting the transformative potential of digital initiatives.

Challenges in Adoption
With 60% of colleges citing lack of funding, financial barriers are the most significant
challenge. Rural colleges especially struggle to allocate budgets for equipment and software,
as priority often lies in addressing immediate infrastructural needs. Digital preservation
requires skilled personnel to manage and maintain digital systems. The absence of training
programs leads to reliance on outdated practices, further delaying the adoption of modern tools.
Many rural colleges lack the necessary infrastructure, such as high-speed internet and advanced
computing systems, to support digital preservation. This technological gap widens the digital
divide between urban and rural institutions. Staff resistance to adopting new technologies is
another critical issue. This reluctance is often driven by fear of obsolescence or additional
workload, indicating a need for structured change management programs. The ANOVA results
indicate significant differences among the mean scores of Preservation Practices (65), Digital
Technology Benefits (85), and Challenges (50). The F-ratio, calculated as 149.77, is
exceptionally high, with a p-value less than 0.001, demonstrating statistical significance at the
0.05 level. This suggests that the differences in mean scores across the three groups are not due
to random chance but reflect meaningful distinctions. The Sum of Squares Between (SSB) of
30,750 and the corresponding Mean Square Between (MSB) of 15,375 highlight substantial
variation between the group means. This result suggests that the scores for Digital Technology
Benefits are significantly higher, reflecting the perceived advantages of adopting digital
technology, such as improved accessibility and enhanced longevity. Conversely, the
Challenges group shows the lowest mean score (50), indicating persistent barriers such as lack
of funding, technological gaps, and staff resistance. The Sum of Squares Within (SSW) of
15,092 and Mean Square Within (MSW) of 102.64 indicate variability within groups, which is
expected but does not overshadow the significant between-group differences. The high F-ratio
underscores that the group means differ significantly beyond the natural variability within each
group.
These findings emphasize the need for targeted interventions to address challenges in
implementing digital preservation while leveraging the substantial benefits it offers. For
instance, improving funding opportunities and addressing the technological and training gaps
could help bridge the disparity in practices. Moreover, efforts should focus on overcoming
resistance among staff to facilitate smoother transitions to digital preservation methods.
Case Study Analysis
e Libraries that have begun implementing digital tools (e.g., cataloging software, online
databases) report higher user engagement and satisfaction. For instance, 45 out of 50
respondents emphasized the ease of access provided by digitized collections. However,
these libraries face scalability challenges due to resource constraints. The lack of sufficient
funding and technical support prevents the expansion of digital initiatives to encompass the
entire collection.
¢ Partial adoption highlights the need for phased implementation, where limited resources can
be strategically used to digitize the most critical materials first. A long-term strategy
focusing on financial sustainability is essential. Collaborations with government programs,
NGOs, or private donors can alleviate budgetary constraints.
e Upskilling staff through workshops and training programs can mitigate resistance to change
and improve the overall efficiency of digital systems.
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5. Recommendations

» Establish government-funded initiatives to equip libraries with digital tools.

> Create regional hubs for digital preservation expertise and resources.

» Conduct workshops and certification programs for library staff on digital preservation

techniques.

» Collaborate with tech companies for affordable digital solutions and cloud storage services.

» Improve internet connectivity and provide libraries with essential digital hardware and

software.

» Involve students and faculty in digital archiving projects to foster ownership and skill

development.

6. Conclusion
The adoption of digital technology for preserving print collections in East Midnapur's libraries
represents both a transformative opportunity and a substantial challenge. As traditional print
materials face increasing fragility due to aging and environmental factors, the urgency of
implementing modern preservation strategies has become evident. The findings of this study
underscore that while many libraries rely on basic preservation practices, significant gaps
remain in addressing advanced preservation needs. Issues such as cataloging inefficiencies and
limited use of techniques like de-acidification reveal the pressing need for modernization.
Digital preservation emerges as a powerful solution, offering extended longevity, improved
accessibility, and long-term cost efficiency. Digitization not only protects fragile resources but
also expands their reach to a digitally connected generation. However, the uneven adoption of
digital technologies in East Midnapur highlights the persistent barriers faced by libraries,
particularly in rural areas. Financial constraints, technological gaps, and resistance to change
among staff are key challenges that hinder the widespread implementation of digital
preservation strategies. Additionally, inadequate infrastructure and lack of expertise exacerbate
these issues, leaving smaller libraries at a disadvantage. Despite these challenges, the partial
adoption of digital tools in some libraries demonstrates the potential of such initiatives. These
libraries report higher user satisfaction and enhanced engagement, emphasizing the
transformative impact of digitization. However, scalability remains a critical issue due to
resource limitations. The need for a phased approach to digitization is clear, where critical
materials are prioritized, and long-term sustainability strategies are developed. The study
highlights the importance of a comprehensive, multi-stakeholder strategy to address the
barriers to digital preservation. Government support, in the form of funding and policy
frameworks, is essential to equip libraries with the necessary tools and infrastructure.
Collaborations with private organizations and NGOs can further alleviate financial and
technical constraints. Additionally, upskilling library staff through workshops and certification
programs will enhance their capacity to manage digital systems effectively. Ultimately, the
integration of digital technology in library preservation is not just about safeguarding print
materials—it is about preserving cultural and academic heritage for future generations. By
leveraging technological advancements and fostering collaboration among stakeholders,
libraries in East Midnapur can overcome existing challenges and establish themselves as
resilient institutions capable of meeting the demands of the digital era. The path forward
requires sustained effort, innovative solutions, and a shared commitment to the preservation of
knowledge.
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