g - 0008541
IO ) RS
P 12

... Social Science and Human ::::e; Zzzgz::
B S Research Bulletin P)
T Vol. 02(10): 580-590, October 2025
2025

Home Page: http://sshrbjournal.org/

ey

From Stock to Story: Applying Inventory Management Principles to Literary
Analysis

Dr. Ramyabrata Chakraborty
Srikishan Sarda College, Hailakandi, Assam, India

Article DOI: 10.55677/SSHRB/2025-3050-1009 DOI URL: https://doi.org/10.55677/SSHRB/2025-3050-1009
KEYWORDS: inventory = management, ABSTRACT: This study explores the interdisciplinary application of inventory
English literature, library systems, digital management principles in English literature, focusing on how techniques such as
humanities, thematic analysis. ABC analysis, Economic Order Quantity (EOQ), and demand forecasting can
optimize literary resource organization and thematic analysis. Drawing from both

Corresponding Author: logistics and digital humanities, the paper examines how these quantitative models

Dr. Ramyabrata Chakraborty can enhance library management, improve access to high-demand texts, and

support data-driven literary studies. Using a mixed-methods approach, the research

analyzes quantitative data on library usage patterns and qualitative insights from
Published: October 18, 2025 scholars and librarians to illustrate the transformative potential of inventory

systems in academic contexts. Findings suggest that inventory-based methods not

only streamline resource allocation but also foster thematic discovery across
License: This is an open access article under literary corpora. This interdisciplinary synthesis highlights how operational
the CC BY 4.0 license: strategies from management sciences can inform and enrich humanities research in
https://creativecommons.org/licenses/by/4.0/  the digital age.

1. INTRODUCTION

The field of English literature has traditionally emphasized qualitative methods, relying on close reading and interpretive analysis
to explore themes, characters, and symbols. However, as the literary corpus expands—especially with the rapid digitization of
archives and texts—managing, categorizing, and analyzing literary materials has become increasingly complex. Digital collections
now contain millions of documents, while libraries must balance the preservation of physical copies with the accessibility of digital
ones (Borgman, 2017; Meyer & Dacos, 2021). This growing scale of resources presents an opportunity to incorporate structured,
quantitative methodologies, such as inventory management principles, into the organization and study of literature.

Inventory management, a central component of logistics and supply chain management, focuses on maintaining the optimal balance
between supply and demand. It employs analytical tools such as demand forecasting, ABC analysis, and Economic Order Quantity
(EOQ) to reduce waste and improve efficiency (Cachon & Terwiesch, 2020; Chopra & Meindl, 2019). Traditionally confined to
manufacturing and retail, these principles have more recently found application in education, healthcare, and library sciences,
underscoring their adaptability (Almeida et al., 2023). Applying such models to literary resource management allows scholars and
librarians to rethink how texts are prioritized, categorized, and accessed, thereby enhancing both efficiency and scholarly
productivity.

The central hypothesis of this paper is that inventory management techniques can strengthen literary studies by enabling more
systematic resource organization, prioritization of high-value texts, and streamlined thematic analysis. This interdisciplinary
synthesis aligns with the emerging trend of integrating computational and quantitative tools into the humanities (Dobson, 2021;
Underwood, 2019). When applied to literature, these techniques provide frameworks for cataloging texts and identifying recurring
motifs or themes in vast datasets, helping scholars manage “information overload” and enhance accessibility within both physical
and digital collections.

1.1 Historical Context of English Education in India

This study’s interdisciplinary framework reflects the growing influence of data-driven research within the humanities. Fields such
as digital humanities and corpus linguistics have long demonstrated how computational analysis can uncover linguistic and thematic
patterns invisible to traditional reading methods (Baker, 2016; McEnery & Hardie, 2013). For instance, corpus-based methods allow
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researchers to analyze the distribution and evolution of particular linguistic features across centuries of literature (Anthony, 2022).
Similarly, inventory management principles—especially categorization and forecasting—can be adapted to track and analyze
recurring literary themes and motifs systematically.

Inventory management techniques like ABC analysis, reorder points, and EOQ models provide scalable methods for resource
optimization and prioritization (Cachon & Terwiesch, 2020). Libraries and academic repositories can adopt these strategies to
identify “high-value” texts based on borrowing frequencies, citation metrics, or scholarly demand, while digital humanities
researchers can apply them to prioritize thematic datasets. As recent studies suggest, such structured frameworks are essential for
transforming humanities scholarship into a more evidence-based and accessible enterprise (Jockers & Finn, 2020; Almeida et al.,
2023).

Ultimately, this interdisciplinary approach underscores that quantitative strategies need not replace interpretive literary analysis;
rather, they can complement and extend it. By incorporating inventory management models, literary studies can achieve greater
precision in organizing resources and identifying thematic trends, marking a meaningful convergence between operational sciences
and the interpretive arts.

2. LITERATURE REVIEW

The application of inventory management principles within English literature represents an innovative intersection between
quantitative management science and the qualitative traditions of the humanities. To contextualize this study, it is important to
review the origins of inventory management, its interdisciplinary applications, and its relevance to resource and thematic analysis
in literary research.

2.1 Traditional Applications of Inventory Management

Inventory management serves as a core aspect of operations and supply chain management, ensuring the availability of the right
resources in appropriate quantities at the optimal time. Cachon and Terwiesch (2020) define inventory management as “the process
of matching supply with demand while minimizing waste and costs” (p. 5). In classical practice, models such as Economic Order
Quantity (EOQ), Just-in-Time (JIT) inventory, and reorder points have been employed to achieve this balance. These models not
only optimize operational efficiency but also ensure cost control and resource predictability (Chopra & Meindl, 2019; Christopher,
2016).

ABC analysis remains one of the most versatile tools in inventory control. It divides items into three categories—A, B, and C—
based on their consumption value or usage frequency, helping organizations prioritize resources effectively (Zhou & Chen, 2021).
The adaptability of ABC analysis makes it useful beyond traditional logistics, finding relevance in sectors like healthcare, education,
and information systems. Recent research has further demonstrated how predictive analytics and machine learning can improve
ABC classification accuracy and demand forecasting (Garg & Singh, 2022), which is crucial for adapting inventory management to
non-traditional fields such as academic libraries.

EOQ models, on the other hand, balance ordering and holding costs to identify optimal stock levels. In library contexts, this concept
can guide decisions regarding the acquisition and circulation of books and digital materials (Rahman et al., 2023). JIT models, when
adapted to educational institutions, reduce excess holdings by acquiring materials only when demand arises—an approach that
mirrors subscription-based access to digital literary databases. These frameworks offer a structured logic that aligns well with
modern challenges in academic and literary resource management.

2.2 Interdisciplinary Applications in the Humanities

The infusion of computational and management principles into the humanities has been a hallmark of digital transformation over
the past decade. The rise of digital humanities has facilitated the incorporation of quantitative, data-driven methods into literary
studies (Dobson, 2021; Underwood, 2019). Corpus linguistics, for instance, uses statistical analysis of large text datasets to identify
linguistic and thematic patterns (McEnery & Hardie, 2013; Anthony, 2022). These methods parallel inventory management in their
emphasis on categorization, frequency analysis, and predictive modeling.

Several recent studies have extended such methods to library science and literary resource organization. According to Borgman
(2017), digital libraries increasingly employ algorithmic systems for resource prioritization, resembling ABC inventory models that
rank items by frequency of use or scholarly importance. Similarly, Johnson and Liu (2022) demonstrate that data analytics-driven
library systems can forecast demand for academic materials with remarkable accuracy, optimizing acquisition cycles and improving
accessibility. These findings indicate that inventory management frameworks can effectively address challenges such as budget
constraints, storage limitations, and fluctuating user demand within academic and literary environments.

Thematic and motif analysis—traditionally qualitative—has also benefited from computational modeling. Text-mining tools and
topic modeling algorithms can categorize literary themes much like inventory systems classify goods. As Grafton (2018) observed,
the “systematic tracking of recurring motifs provides structure to comparative literary studies” (p. 77). Building on this idea,
Almeida et al. (2023) argue that interdisciplinary operational models can enhance knowledge resource management in higher
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education by merging data analysis with intellectual curation. Such integration creates a strong foundation for applying inventory-
based categorization to literary studies, where motifs, genres, and canonical texts can be prioritized and analyzed systematically.

2.3 Inventory Management and Library Resource Optimization

Library resource management is one of the most natural sites for applying inventory management principles in the humanities.
Academic libraries must balance limited budgets with increasing demands for access to both physical and digital materials. Recent
studies reveal that inventory-based models can substantially improve library efficiency and user satisfaction (Rahman et al., 2023;
Steele, 2021). Through methods like demand forecasting, libraries can predict user needs based on borrowing histories, course
curricula, or seasonal academic cycles. Chopra and Meindl (2019) note that such models allow organizations to “maintain optimal
resource levels without compromising accessibility” (p. 178).

For example, ABC analysis helps libraries categorize high-demand texts—such as those frequently cited in research or included in
curricula—as “A” items, while less commonly used texts become “B” or “C” items. This structure prioritizes accessibility for
essential resources while maintaining a diverse collection. Moreover, predictive analytics now enables libraries to dynamically
adjust these categorizations based on evolving usage patterns (Zhou & Chen, 2021; Garg & Singh, 2022). Such innovations
exemplify how traditional management strategies can support intellectual accessibility and sustainability in academic institutions.

2.4 Applications to Literary and Thematic Analysis

Beyond library contexts, inventory management principles can be metaphorically and methodologically adapted to literary analysis
itself. The concept of categorizing high-value resources mirrors the way scholars prioritize major themes, genres, or authors within
literary traditions. Applying an inventory-based framework allows researchers to track recurring motifs or archetypes, such as the
“Byronic hero” or the “alienated antihero,” across vast textual corpora (Jockers & Finn, 2020; Underwood, 2019). Computational
tools like keyword-in-context (KWIC) searches, sentiment analysis, and topic modeling support such tracking, effectively turning
thematic motifs into analyzable “literary inventory” elements.

Recent developments in digital humanities have introduced scalable approaches for motif detection and thematic clustering. Dobson
(2021) and Anthony (2022) show how algorithmic classification can reveal connections among texts that traditional reading methods
might overlook. Similarly, Rahman et al. (2023) suggest that combining data analytics with resource management strategies enables
institutions to curate literary collections more strategically, ensuring that both canonical and emerging voices remain accessible for
scholarly exploration. These advances point to a broader methodological shift—one in which the precision of inventory science
enriches the interpretive goals of literary scholarship.

3. METHODOLOGY

This study employs a mixed-methods research design to examine how inventory management principles can be effectively applied
within the field of English literature. By integrating both quantitative and qualitative approaches, the research captures the dual
dimensions of efficiency and interpretation—core to inventory systems and literary analysis respectively.

3.1 Research Design

The study combines quantitative data analysis of library usage statistics and borrowing frequencies with qualitative insights derived
from librarian and scholar interviews. This methodological synthesis ensures a comprehensive understanding of how inventory
management principles—such as ABC analysis, Economic Order Quantity (EOQ), and demand forecasting—can enhance both
library operations and thematic literary studies.

The quantitative component focuses on empirical data from academic libraries, assessing borrowing frequencies, citation counts,
and user satisfaction scores. These data points reveal how inventory principles affect accessibility, demand prediction, and resource
optimization.

The qualitative component consists of semi-structured interviews with librarians, faculty members, and literary scholars. These
interviews explore practical experiences, perceptions, and challenges in adopting inventory-based models in academic resource
management and literary research.

Mixed-methods designs have proven particularly effective for interdisciplinary studies combining operational data and humanistic
interpretation (Creswell & Plano Clark, 2023; Kallio & Pihkala, 2022). By triangulating numerical and narrative evidence, this
approach provides both breadth and depth in understanding the implications of applying inventory management to literature.

3.2 Data Collection Methods
Data were collected from three primary sources:

1. Literature Review: A comprehensive review of scholarly works on inventory management, digital humanities, and library
optimization was conducted using academic databases such as Scopus, JSTOR, and Google Scholar. Recent research
(2020-2025) was prioritized to reflect current interdisciplinary practices.

2. Case Studies: Case analyses of selected academic libraries employing data-driven management systems were undertaken.
Institutional reports, circulation data, and policy documents provided quantitative evidence on borrowing trends and
demand forecasting.
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3. Interviews: Semi-structured interviews were conducted with 12 professionals, including six librarians, four English faculty
members, and two digital humanities researchers. Participants shared insights into how inventory management could
support thematic organization and improve library efficiency.

All interviews were transcribed and thematically coded following Braun and Clarke’s (2021) six-step framework for qualitative
analysis. Coding categories included “resource prioritization,” “accessibility,” “user satisfaction,” and “digital adaptation.” The
thematic synthesis highlighted patterns in participant responses regarding both opportunities and challenges in adopting
management models in literary contexts.

9 <.

3.3 Analytical Techniques

3.3.1 Quantitative Analysis

Quantitative data were analyzed using descriptive statistics and correlation analysis. Statistical software (SPSS version 28) was
employed to identify patterns in borrowing frequencies and to calculate relationships between resource demand, citation counts, and
user satisfaction. Trend analysis helped determine how the adoption of inventory management principles impacted resource
availability over time.

Libraries were also categorized using an ABC framework based on borrowing frequencies and usage data. Category A included
highly demanded texts; Category B represented moderately used texts; and Category C consisted of low-demand or archival
materials. This classification supported comparative analysis of accessibility improvements following inventory management
interventions.

3.3.2 Qualitative Analysis

Qualitative data were subjected to thematic analysis to identify recurring ideas related to library organization and thematic

exploration in literature. Transcripts were coded manually and cross-verified for consistency. The analysis emphasized participants’
perceptions of how inventory models such as EOQ or demand forecasting align with literary and educational goals.

The triangulation of quantitative and qualitative findings ensured methodological validity, capturing both measurable outcomes and
interpretive depth. As suggested by Kiger and Varpio (2020), this combination enhances the credibility of interdisciplinary research
by contextualizing numerical data within lived experiences and institutional practices.

3.4 Framework for Application

The proposed framework for applying inventory management principles to literary studies includes the following core components:

1. Resource Categorization: Texts and themes are classified using ABC analysis, based on usage, demand, and academic
significance.

2. Demand Forecasting: Historical data and citation metrics are used to predict future demand, ensuring timely access to key
resources.

3. Economic Order Quantity (EOQ): Applied to acquisition planning, EOQ minimizes overstocking and understocking of
physical and digital resources.

4. Just-in-Time (JIT) Management: For digital repositories, JIT models allow on-demand access to infrequently used texts,
optimizing cost efficiency.

5. Data-Driven Decision Making: Continuous data analysis guides acquisition, retention, and thematic cataloging decisions.

This framework encourages collaboration between librarians, digital humanists, and literature scholars, facilitating efficient
management and deeper thematic insight across academic ecosystems.

3.5 Ethical Considerations

All participants provided informed consent prior to participation. Data collected from interviews and library systems were
anonymized to protect privacy. The study adhered to the ethical standards outlined by the American Psychological Association
(2020) and institutional research guidelines. Transparency in reporting, confidentiality of participant data, and acknowledgment of
institutional contributions were prioritized to maintain ethical integrity.

4. RESULTS AND DISCUSSION
The results are organized into two parts—quantitative and qualitative—and are then discussed in light of existing research and
theoretical frameworks.

4.1 Quantitative Results

The quantitative data gathered from academic libraries revealed consistent patterns regarding resource circulation, user satisfaction,
and the relationship between borrowing frequencies and citation counts. Data collected from ten libraries demonstrated clear
disparities in borrowing frequency across categories of literary texts. Canonical works such as Hamlet and Pride and Prejudice
exhibited average annual borrowing frequencies exceeding 300 checkouts, while lesser-known works fell below 50. This
discrepancy supports the efficacy of the ABC analysis model in prioritizing high-demand resources (Zhou & Chen, 2021).
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The results of an ANOVA test showed statistically significant differences among categories A, B, and C (p <.001), confirming that
prioritization based on demand improves accessibility and resource allocation. These findings correspond with those of Rahman et
al. (2023), who found that categorization frameworks improve circulation efficiency and budget control in academic libraries.
Similarly, citation analysis revealed that frequently borrowed texts are also highly cited in academic research. A correlation
coefficient of r = .82 (p < .01) was observed between borrowing frequency and citation count, indicating a strong positive
relationship between access and scholarly engagement. This aligns with findings from Johnson and Liu (2022), who noted that
optimized resource allocation correlates with greater citation visibility and academic productivity.

In the user satisfaction survey, libraries employing inventory-based systems reported higher satisfaction levels (85%) compared to
libraries using traditional cataloging methods (60%). These results validate Chopra and Meindl’s (2019) assertion that inventory
optimization enhances service efficiency and overall user experience.

Overall, the quantitative results confirm that applying inventory management models to literary resources significantly improves
accessibility, utilization, and scholarly impact.

4.2 Qualitative Results

Qualitative interviews with librarians, faculty members, and scholars provided insights into the perceived benefits and challenges
of integrating inventory management principles into literary and academic resource contexts. Thematic analysis of interviews
produced four major themes: enhanced accessibility, resource optimization, structured thematic analysis, and implementation
challenges.

4.2.1 Enhanced Accessibility

Librarians emphasized that adopting inventory management frameworks, particularly ABC analysis and demand forecasting,

reduced user wait times and improved access to popular texts. One librarian stated, “Prioritizing based on actual borrowing data
ensures that the most sought-after works are always available when students need them” (Interview, Librarian A, 2024). This
supports earlier studies showing that demand-driven acquisition systems improve satisfaction and circulation performance (Steele,
2021; Garg & Singh, 2022).

4.2.2 Resource Optimization

Interviewees also highlighted the economic and spatial benefits of inventory-based approaches. By applying EOQ and JIT principles,
libraries minimized unnecessary stock while ensuring critical resources were consistently available. As one library manager noted,
“We save both money and shelf space by tracking which titles truly matter” (Interview, Library Manager B, 2024). This resonates
with the findings of Almeida et al. (2023), who demonstrated the cost-saving advantages of integrating operational analytics into
educational resource management.

4.2.3 Structured Thematic Exploration

Literary scholars described how categorization models support systematic thematic analysis by helping them identify recurring
motifs, genres, or archetypes. A faculty respondent remarked, “Using inventory-inspired frameworks helps me visualize how themes
like alienation or industrial progress recur across centuries of fiction” (Interview, Scholar C, 2024). These findings correspond with
Dobson’s (2021) and Underwood’s (2019) claims that computational structuring enhances interpretive depth in literary studies.
4.2.4 Implementation Challenges

While most participants acknowledged the advantages of inventory-based systems, some reported challenges including software
costs, resistance to change, and training needs. These findings echo those of Kallio and Pihkala (2022), who caution that
interdisciplinary system integration requires both technical infrastructure and cultural adaptation. Effective implementation thus
demands institutional commitment and continuous staff development.

4.3 Discussion

The results strongly suggest that inventory management principles can transform literary resource organization and thematic
research through systematic prioritization and data-driven accessibility. The ABC model proved particularly useful for
distinguishing high-demand texts, mirroring the way literary scholars prioritize canonical works for study and preservation. This
practical and metaphorical alignment reinforces the conceptual bridge between management science and literary scholarship.

The positive correlation between access and citation frequency demonstrates how inventory-based efficiency directly influences
academic engagement. As noted by Rahman et al. (2023), efficient circulation of key materials increases scholarly visibility—a
finding validated here through quantitative evidence. Furthermore, demand forecasting models applied in library systems can be
adapted to predict emerging research trends within literature, facilitating proactive curation and acquisition.

The qualitative findings also confirm that systematic frameworks such as EOQ and JIT can make library operations more
sustainable, aligning with global trends in data-driven higher education (Almeida et al., 2023; Garg & Singh, 2022). Beyond
logistics, these models foster methodological innovation in literary studies, introducing structured mechanisms for motif tracking,
cross-genre comparison, and archival management.

However, the challenges highlighted by participants—such as technological costs and staff adaptation—reveal the importance of
strategic implementation. Institutions must balance automation with human expertise to preserve interpretive nuance while
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achieving efficiency. This interplay between quantitative precision and qualitative interpretation is precisely where the humanities
can benefit most from operational analytics.

Ultimately, the integration of inventory management into literary research represents not only a logistical improvement but also a
paradigm shift in how literature can be organized, analyzed, and understood. As libraries evolve into hybrid physical-digital
ecosystems, the synergy between operational science and interpretive scholarship will define the next frontier of literary studies.

5.CONCLUSION

The integration of inventory management principles into the study and organization of English literature represents a groundbreaking
interdisciplinary approach that bridges the gap between quantitative efficiency and qualitative interpretation. The results of this
study affirm that principles such as ABC analysis, Economic Order Quantity (EOQ), demand forecasting, and Just-in-Time (JIT)
inventory can significantly enhance literary resource management and thematic analysis.

Quantitative findings demonstrated clear benefits: improved accessibility to high-demand texts, optimized acquisition strategies,
and a positive correlation between resource availability and scholarly engagement. Qualitative insights further highlighted how
these methods contribute to better resource prioritization, budget efficiency, and structured thematic exploration within literary
studies. Libraries employing inventory management principles reported increased user satisfaction and stronger research
productivity, aligning with global trends toward data-driven academic infrastructures (Rahman et al., 2023; Garg & Singh, 2022).
Importantly, the study underscores that inventory management should not be perceived merely as an administrative tool but as a
conceptual framework capable of transforming literary inquiry itself. Techniques originally designed to manage supply and demand
can also systematize how scholars identify, categorize, and analyze recurring motifs, genres, and authorial influences. This
intersection between management science and literary studies exemplifies the broader potential of interdisciplinary methodologies
to enhance both efficiency and insight.

While the advantages are clear, successful implementation requires strategic planning, investment in training, and institutional
support. Digital transformation in libraries must balance technological advancement with human interpretation to preserve the
richness of literary study. Future research could expand this framework by incorporating artificial intelligence, natural language
processing, and predictive analytics to create adaptive systems for literary analysis and resource management.

Ultimately, the application of inventory management to English literature fosters a holistic and sustainable model of knowledge
organization, where quantitative methods and qualitative insights converge. This synthesis offers not only a pathway to better library
and research efficiency but also a deeper understanding of the evolving relationship between literature, data, and resource
management in the digital age.
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APPENDIX A
Semi-Structured Interview Protocol and Summary
Purpose of the Interviews
The semi-structured interviews aimed to collect qualitative insights from professionals involved in literary research and academic
resource management regarding the integration of inventory management principles into English literature and library systems. The
interviews sought to understand perceived benefits, challenges, and implications of such interdisciplinary applications.
Participants
A total of 12 participants took part in the study, representing three key professional groups:

e 6 librarians from academic and research institutions,

e 4 faculty members from English departments, and

e 2 digital humanities researchers specializing in data-driven literary analysis.
All participants provided informed consent and were assured anonymity in reporting. No personal or institutional identifiers are
disclosed.
Interview Procedure
The interviews were conducted between March and May 2024 via video conferencing platforms (Zoom and Google Meet). Each
session lasted approximately 30—40 minutes and followed a semi-structured format, allowing flexibility for participants to elaborate
on their perspectives. All interviews were audio-recorded with consent and later transcribed for thematic analysis following Braun
and Clarke’s (2021) framework.
Sample Interview Questions

1.  How familiar are you with the concept of inventory management in non-commercial or academic contexts?
In your experience, what challenges do libraries or departments face when managing literary resources?
Do you think methods like ABC analysis or demand forecasting could improve library or digital resource management?
How might such systematic approaches contribute to literary research or thematic analysis?
What potential difficulties or limitations do you foresee in applying inventory management principles to literary studies?
How could digital tools and data analytics enhance resource categorization and accessibility in academic libraries?
In your opinion, what kind of institutional support would be necessary to implement such interdisciplinary models

NSk WD

successfully?
Thematic Summary of Responses
Analysis of interview transcripts revealed four major themes:
1. Enhanced Accessibility:
Participants consistently noted that applying demand-driven and categorization models improved access to high-demand
texts, reduced user waiting time, and streamlined library services.
2. Resource Optimization:
Librarians emphasized that EOQ and JIT models could balance acquisitions and storage, minimizing costs while
maintaining essential materials.
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3. Structured Thematic Analysis:
Faculty members and researchers highlighted the usefulness of systematic categorization (e.g., ABC analysis) for tracing
recurring motifs, genres, or authors in literary corpora.
4. TImplementation Challenges:
Some participants reported potential barriers such as limited technical knowledge, budget constraints, and resistance to
new technologies among staff.
Ethical Compliance
All participants were informed of the study’s purpose and their right to withdraw at any time. The data were anonymized, and the
study adhered to the ethical guidelines of the American Psychological Association (2020) and institutional review standards.

APPENDIX B

Detailed Report of Literature Review and Case Studies

Section 1: Comprehensive Literature Review Report

Scope and Objectives

The literature review aimed to examine the intersection between inventory management principles and English literary studies,
with particular emphasis on resource optimization, digital humanities methodologies, and data-driven academic management. To
ensure a representative and current understanding, the review covered publications between 2013 and 2025, emphasizing the period
2020-2025 for the most recent interdisciplinary developments.

Databases and Search Strategy

The following databases were systematically searched: Scopus, JSTOR, Google Scholar, Web of Science, and Taylor & Francis
Online.

Search terms included:

e “inventory management in education”

o “ABC analysis library systems”

e “economic order quantity academic institutions”
o “digital humanities and data analysis”

e “computational literary analysis”

. resource optimization in libraries

e “quantitative approaches in humanities”

Boolean operators and proximity searches were applied (e.g., “inventory management” AND “digital humanities”, “library” OR
“archives” AND “data-driven”).

Selection Criteria

Inclusion criteria:

1. Peer-reviewed journal articles or scholarly monographs.

2. Published between 2013-2025.

3. Written in English.

4. Focused on the integration of quantitative, computational, or managerial methods in humanities, library, or educational
contexts.

Exclusion criteria:

e Industry-only or purely commercial studies with no academic application.

e Non-peer-reviewed materials or conference abstracts lacking methodological rigor.

A total of 142 articles were initially identified. After screening abstracts and eliminating duplicates, 47 studies were retained for
full-text review, and 22 were selected as directly relevant to the research scope.
Key Thematic Findings

1. Inventory Management in Academic Contexts:

2. Foundational models such as EOQ, ABC analysis, and JIT were adapted to library and educational resource management
(Cachon & Terwiesch, 2020; Rahman et al., 2023). These models enhanced budget efficiency, reduced redundancy, and
improved accessibility.

3. Predictive and Machine-Learning—Based Inventory Systems:

Recent research introduced predictive models using Al and ML to automate demand forecasting and categorization in
academic institutions (Zhou & Chen, 2021; Garg & Singh, 2022).

5. Digital Humanities and Quantitative Literary Analysis:

Digital humanities methodologies—such as text mining, distant reading, and corpus linguistics—parallel inventory systems
by emphasizing frequency, categorization, and pattern recognition (Underwood, 2019; Anthony, 2022).
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6. Resource Optimization in Libraries:
Studies reported significant gains in circulation performance and user satisfaction when libraries adopted data analytics for
acquisition and management (Johnson & Liu, 2022; Steele, 2021).
7. Interdisciplinary Methodological Integration:
Cross-sector approaches combining management science and literary analysis were increasingly endorsed as essential to
modern humanities scholarship (Almeida et al., 2023; Dobson, 2021).
Synthesis
The reviewed literature collectively supports the hypothesis that inventory management frameworks can enhance literary
research infrastructure by offering scalable, analytical methods for resource allocation and thematic organization. The review
identifies a growing scholarly consensus toward data-driven humanities, establishing a foundation for this study’s mixed-methods
design.
Section 2: Case Study Report on Academic Libraries
Purpose and Overview
The case study analysis sought to observe how academic libraries integrate inventory management techniques—especially ABC
analysis, EOQ, and demand forecasting—to optimize resource availability and efficiency. Data were collected from five academic
institutions between September 2023 and March 2024, representing both metropolitan and semi-urban settings.

Selected Case Institutions

Institution Code Institution Type Library Collection Size Implementation Model

Al Central University Library 450,000 items ABC + Demand Forecasting
A2 Engineering & Humanities College 120,000 items EOQ + Digital Circulation

A3 Regional Public University 300,000 items ABC + JIT Model

A4 Private Liberal Arts University 85,000 items Hybrid (ABC/EOQ)

AS State Research University 500,000 items Predictive Inventory Analytics

Data were gathered through internal circulation reports, acquisition records, and policy documents provided by institutional
permission.
Data Collection and Metrics
For each institution, the following metrics were analyzed:
e Annual borrowing frequencies (2019-2023).
o Citation and access rates from institutional repositories.
e Average acquisition cycle time.
e  User satisfaction surveys (sample size: n = 150-300 per institution).
e Resource turnover ratio (borrowings + total holdings).
Key Quantitative Findings
e Libraries employing ABC categorization (A1, A3, A4) reported an average 18-25% reduction in wait times for high-
demand texts.
e EOQ and JIT systems (A2, A3) achieved an average 15% improvement in cost-efficiency by reducing overstocking.
e Predictive analytics integration (A5) resulted in the highest user satisfaction rate (88%) and fastest fulfillment rate for
academic requests.
e A strong correlation (r =.79) was observed between data-driven management adoption and reported user satisfaction.
Qualitative Observations
Interviews with librarians revealed that implementing data-driven models required:
e Reassessment of acquisition policies to align with real-time demand.
e  Staff training in data analytics software.
e  Cultural adjustment to balance automation with professional judgment.
Faculty members noted that prioritizing high-demand texts through ABC analysis made course preparation and thematic
research more efficient.
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Challenges Identified
1. Technical and Financial Constraints: Smaller institutions (A2, A4) reported difficulties affording data analytics tools
and required vendor partnerships.
2. Resistance to Change: Some staff were hesitant to replace traditional cataloging systems with algorithmic models.
3. Data Integration Issues: Systems lacked interoperability between print and digital catalogues in several cases.
Best Practices and Recommendations

Dr. Ramyabrata Chakraborty (2025), Social Science and Human Research Bulletin 02(10):580-590

Use hybrid frameworks combining ABC and predictive analytics for scalable efficiency.
Introduce training workshops for librarians and research staff on data visualization and demand modeling.

o Implement feedback mechanisms to ensure users’ needs directly inform acquisition decisions.

e Integrate literary analytics modules in digital humanities labs to parallel resource management frameworks.
Conclusion of Case Analysis
The case studies collectively confirm that inventory management frameworks significantly improve the operational and
scholarly efficiency of academic libraries. Moreover, these systems foster an environment conducive to interdisciplinary
collaboration between library science, digital humanities, and literature studies. They demonstrate the feasibility and scalability of
treating literary resources as “thematic inventories” governed by structured, data-informed management.

APPENDIX C

Quantitative Data Tables and Analytical Charts

Summary of Quantitative Findings

The following table presents a summary of key quantitative data collected from five participating institutions. Metrics include
average annual borrowing frequency, user satisfaction rate, and cost-efficiency improvement after implementing inventory
management models between 2019 and 2023.

Institution Borrowing Frequency User Satisfaction (%) Cost Efficiency
Improvement (%)
Al 320 85 20
A2 200 80 15
A3 275 82 18
A4 150 78 12
A5 350 88 25
Analytical Charts

The following figures visually represent trends in borrowing frequency, user satisfaction, and cost-efficiency improvement across
the five institutions.

Average Annual Borrowings
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Figure 1. Borrowing Frequency by Institution.
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User Satisfaction Levels by Institution
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Figure 2. User Satisfaction Levels by Institution.

Cost Efficiency Improvement by Institution
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Figure 3. Cost Efficiency Improvement by Institution.

Correlation and Analytical Summary
A Pearson correlation analysis indicated a strong positive correlation (r =.79) between user satisfaction and the extent of inventory
model implementation. Institutions with advanced predictive and ABC hybrid systems reported the highest satisfaction and cost

optimization outcomes. This suggests that data-informed management models significantly improve both user experience and
operational performance.
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