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Abstract  

Green libraries are designed and operated with a focus on environmental sustainability, energy 

efficiency, and responsible resource management. Artificial Intelligence (AI) has emerged as a powerful tool to 

support green library initiatives by optimizing energy consumption, improving environmental monitoring, and 

enhancing operational efficiency. However, the implementation of AI in green libraries is accompanied by 

several significant challenges. These include financial constraints, lack of technical expertise, infrastructure 

limitations, data privacy and security concerns, interoperability issues with existing systems, and 

organizational resistance to technological change. Additionally, the environmental cost of AI systems 

themselves, including energy consumption and hardware requirements, raises questions about their 

sustainability. Libraries, particularly in developing countries, face additional barriers such as inadequate 

funding, insufficient digital infrastructure, and lack of institutional support. This paper examines the major 

challenges associated with AI implementation in green libraries and proposes recommendations to overcome 

these barriers. The study highlights the importance of strategic planning, staff training, policy development, 

and investment in sustainable AI technologies to ensure successful and environmentally responsible adoption. 

Keywords: Artificial Intelligence (AI), Green Libraries, Sustainable Libraries, Energy Management, Smart 

Buildings, Environmental Sustainability, IoT in Libraries, Library Automation, Data Privacy, Digital 

Infrastructure, Sustainable Technology, Building Management Systems (BMS), Renewable Energy 

Integration, Smart HVAC Systems, Change Management in Libraries. 

Introduction 

Green libraries are institutions that adopt environmentally sustainable practices in their buildings, 

services, and operations. These libraries aim to reduce energy consumption, minimize 

environmental impact, and promote sustainability awareness among users. With the advancement of 

digital technologies, Artificial Intelligence (AI) has become an important tool in supporting green 

library initiatives. AI technologies can help libraries optimize heating, ventilation, and air 

conditioning (HVAC) systems, monitor energy consumption, predict maintenance needs, and 

improve resource management. AI can also assist in smart lighting systems, occupancy detection, 

and environmental monitoring, contributing to energy efficiency and sustainability goals. Despite 

these benefits, implementing AI in green libraries is not without challenges. Libraries face technical, 

financial, organizational, and ethical issues that can hinder successful AI adoption. Understanding 

these challenges is essential for planning effective AI implementation strategies. 

Objectives of the Study 

The main objectives of this study are: 

1. To identify the challenges in implementing AI in green libraries. 

2. To examine technical, financial, and organizational barriers. 

3. To analyze ethical and sustainability concerns related to AI adoption. 

4. To suggest recommendations for effective and sustainable AI implementation in green 

libraries. 
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Literature Review 

Recent studies highlight the growing importance of AI in 

sustainable building management and library services. 

According to Kumar and Singh (2022), AI-based systems 

can significantly reduce energy consumption in smart 

buildings through predictive analytics and automated 

control systems. 

Patel (2023) noted that green libraries benefit from AI 

applications such as smart energy monitoring, automated 

lighting systems, and environmental sensors. However, the 

study also emphasized challenges such as high 

implementation costs and lack of technical expertise. 

Sharma and Verma (2021) identified data privacy and 

security as major concerns in AI adoption, especially when 

systems collect user behavior and occupancy data. Similarly, 

IFLA reports emphasize the importance of digital 

infrastructure and staff training for successful AI 

integration in libraries. 

These studies indicate that while AI offers many 

advantages, implementation challenges must be carefully 

addressed. 

Methodology 

This study is based on a qualitative research approach using: 

• Review of existing literature on AI and green libraries 

• Analysis of case studies of AI implementation in 

libraries 

• Examination of reports from library organizations and 

sustainability initiatives 

Secondary data sources include journal articles, conference 

papers, and institutional reports. 

 

 

Challenges of AI Implementation in Green Libraries 

1 Financial Challenges 

One of the biggest challenges is the high initial cost of AI 

implementation. Libraries need to invest in: 

• AI software and platforms 

• IoT sensors and smart devices 

• Hardware infrastructure 

• System integration and maintenance 

Many libraries, especially public and academic libraries, 

operate under limited budgets. High upfront costs for 

sensors, AI platforms, and training deter adoption, 

especially in developing regions. Legacy Library 

Management Systems resist integration, requiring costly 

upgrades. In India, urban libraries face power instability 

complicating AI-IoT rollout. 

2 Lack of Technical Expertise 

Library staff may not have sufficient knowledge or training 

in AI technologies. Challenges include: 

• Lack of AI specialists in libraries 

• Limited training opportunities 

• Difficulty in managing and maintaining AI systems 

This skills gap can slow down or prevent successful 

implementation. Collections of data and interoperability 

problems hinder seamless AI deployment. Over-reliance 

risks system failures during outages, undermining green 

goals. Scalability challenges arise in multi-branch setups 

without robust cloud infrastructure. 

3 Infrastructure Limitations 

AI systems require advanced digital infrastructure, 

including: 

• High-speed internet connectivity 

https://rlgjaar.com/


 

Royal International Global Journal of Advance and Applied Research 
Peer Reviewed International, Open Access Journal. 

ISSN: 2998-4459 |  Website: https://rlgjaar.com Volume-3, Issue-2 | February - 2026 
 

89 

 

• Modern electrical and sensor systems 

• Cloud computing and data storage facilities 

Older library buildings may not support these requirements. 

4 Data Privacy and Security Concerns 

AI systems often collect and analyze user and 

environmental data. This raises concerns such as: 

• Privacy of library users 

• Risk of data breaches 

• Unauthorized access to sensitive information 

Libraries must ensure compliance with data protection 

policies. AI biases in resource recommendations perpetuate 

inequities; data governance lags. User privacy breaches 

from vast data processing erode trust 

5 Integration with Existing Systems 

Many libraries use traditional building management 

systems that may not be compatible with AI technologies. 

Integration challenges include: 

• Compatibility issues 

• System complexity 

• High integration costs 

6 Resistance to Technological Change 

Library staff and management may resist adopting new 

technologies due to: 

• Fear of job displacement 

• Lack of awareness 

• Preference for traditional systems 

Change management is essential for successful adoption. 

7 Sustainability Concerns of AI Systems 

Although AI supports sustainability, AI systems themselves 

consume energy. Challenges include: 

• Energy consumption of servers and data centers 

• Environmental impact of hardware production 

• Electronic waste management 

This creates a paradox in green library initiatives. 

8 Lack of Institutional Support and Policy Framework 

Successful AI implementation requires: 

• Institutional commitment 

• Clear policies and guidelines 

• Long-term planning 

Without proper support, AI projects may fail. 

Challenges Table 

Category Specific Issues Green Library Impact 

Financial High costs, funding shortages Delays solar/AI pilots 

Technical Integration failures Inefficient energy optimization 

Human Training gaps, resistance Slow adoption, errors 

Ethical Bias, privacy risks Inequitable services 

Environmental High AI compute emissions Undermines carbo 

Discussion 

AI has great potential to support green libraries by 

improving energy efficiency, reducing costs, and enhancing 

sustainability. However, multiple barriers must be addressed 

before successful implementation can occur. 

Financial limitations and lack of technical expertise are the 

most critical challenges. Infrastructure modernization and 

staff training are essential. Libraries must also address 

ethical and privacy concerns to maintain user trust. 

Developing countries face additional challenges due to 

limited funding and infrastructure. 

Recommendations 

The following recommendations can help overcome 

challenges: 

1. Provide training programs for library staff in AI 

technologies 

2. Start with pilot AI projects before full implementation 

3. Secure funding through government grants and 

institutional support 

4. Develop strong data privacy and security policies 

5. Upgrade digital infrastructure gradually 

6. Collaborate with technology providers and experts 

7. Adopt energy-efficient AI technologies 

8. Create clear institutional policies for AI adoption 

Conclusion 

AI has the potential to transform green libraries by 

improving energy efficiency and supporting sustainable 

operations. However, the implementation of AI presents 

significant challenges, including financial constraints, lack of 

technical expertise, infrastructure limitations, privacy 

concerns, and resistance to change. 

To successfully implement AI, libraries must invest in 

infrastructure, staff training, and policy development. 

Institutional support and strategic planning are essential. 

By addressing these challenges, libraries can effectively use 

AI to achieve sustainability goals and enhance their role as 

environmentally responsible institutions. AI 

implementation challenges in green libraries demand 

balanced approaches prioritizing ethics, affordability, and 

true sustainability. For management education, overcoming 

them equips future leaders; targeted research in Indian 

contexts is essential. 
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