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Preface 

Rapid technological growth and increasing concern for sustainability have become defining features 

of the modern world. Today, innovation is not only about advancement but also about responsibility 

toward society, ethics and the environment. This book, Synergy of Innovation and Sustainability, has 

been developed with the aim of exploring this important balance. It presents a collection of research 

papers and articles contributed by academicians and researchers from different fields, reflecting 

diverse ideas and experiences. 

The chapters in this volume discuss how digital innovation is transforming areas such as business, 

management, technology, information systems, governance, and social institutions. Alongside 

innovation, the authors also focus on sustainability, ethical practices, and long-term development. 

Each contribution offers meaningful insights through theoretical discussions, research findings, and 

practical examples relevant to present-day challenges. 

This edited book is the result of collective academic effort and collaboration among scholars. Care 

has been taken to ensure that all contributions maintain academic quality while addressing current 

and emerging global issues. The multidisciplinary nature of the book highlights the importance of 

integrated thinking in understanding the complex relationship between innovation and sustainable 

development. 

The editors hope that this book will be useful to academicians, researchers, students, policymakers 

and professionals. It is intended to encourage further research, thoughtful discussion and responsible 

decision-making in the digital age. 

The editors sincerely thank all the contributors for their valuable work and commitment. 

Appreciation is also extended to the reviewers and the publisher for their guidance and support in 

successfully bringing this book to publication. 
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Industry 5.0 and the Future of Sustainable Green Tourism 

S. Chidambara selvi 

Research scholar, Sree saraswathi Thyagaraja college, 

Assistant Professor, Department of Business Administration, NGM College, Pollachi. 

Selvimahivasu271980@gmail.com 

Dr. I. Siddiq 

Associate Professor of Commerce, School of Commerce, 

Sree Saraswathi Thyagaraja college, Pollachi. 

Abstract: 

Industry 5.0 in tourism represents a paradigm shift where advanced technologies like AI, IoT, and 

block chain are integrated with human-centered sustainability practices to create a more eco-

friendly and personalized travel experience. Unlike Industry 4.0, which focuses on automation and 

efficiency, Industry 5.0 emphasizes collaboration between humans and machines to promote green 

sustainability in tourism. This includes using AI for eco-friendly travel recommendations, IoT for 

smart resource management, and block chain for transparent sustainability certifications. 

Additionally, Industry 5.0 supports sustainable tourism infrastructure, regenerative practices, 

and local community empowerment to reduce environmental impacts while fostering long-term 

ecological preservation. By aligning cutting-edge technologies with sustainability goals, Industry 5.0 

offers the tourism industry a pathway to reduce its carbon footprint, optimize resources, and preserve 

natural and cultural heritage for future generations. 

This paper explores how Industry 5.0 can be harnessed to advance green sustainable tourism, 

focusing on key areas such as eco-friendly transportation, smart resource management, 

sustainable tourism design, and eco-conscious consumer behavior. By leveraging AI-driven 

personalization, tourists are empowered to make informed decisions that minimize their carbon 

footprint, opt for green accommodations, and engage in sustainable activities. Additionally, IoT-

based infrastructure helps optimize energy use, reduce waste, and ensure responsible resource 

consumption across tourism destinations. Block chain technology plays a crucial role in ensuring 

mailto:Selvimahivasu271980@gmail.com
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transparency in sustainability certifications, allowing consumers to verify the eco-friendly practices 

of businesses, from eco-resorts to local artisans. 

Keywords: Industry 5.0, Sustainable tourism, AI and IoT, Block chain transparency, Green 

resource management 

1. Introduction: 

1.1 Industry 5.0 in Green Sustainable Tourism: A New Era for Eco-Conscious Travel 

The tourism industry has long been a major driver of global economic growth, but it has also 

contributed significantly to environmental degradation, over-tourism, and unsustainable resource 

consumption. With the rise of Industry 4.0, tourism began to adopt technologies like automation, big 

data, and AI to improve efficiency. However, as environmental concerns grow, the sector is now 

entering a new era—Industry 5.0. This new phase takes things a step further by not only focusing on 

technological advancements but also emphasizing human-centric collaboration and green 

sustainability. Industry 5.0 in tourism is about creating personalized, eco-friendly travel experiences 

while ensuring that the environment is protected for future generations. 

Industry 5.0 marks the next evolution of industrial technology, where the focus is on human-

machine collaboration rather than full automation. It combines cutting-edge technologies such as 

AI, IoT, block chain, and advanced robotics, but unlike Industry 4.0, it places a strong emphasis on 

human creativity, personalization, and sustainable outcomes. Industry 5.0 aims to integrate these 

technologies in ways that foster sustainability, emotional intelligence, and responsible 

development—principles that are perfectly suited to address the challenges facing the tourism 

industry today. 

2. Review of Literature: Industry 5.0 in Green Sustainable Tourism 

The literature on Industry 5.0 and green sustainable tourism is still emerging, but it draws on 

several key themes and concepts from previous studies on Industry 4.0, sustainability, and tourism 

management. Below is a brief review of key areas relevant to this topic: 

The concept of Industry 4.0, which revolves around automation, big data, AI, and IoT, has had a 

profound effect on industries worldwide, including tourism. Studies show that data-driven decision-

making, smart technologies, and advanced robotics have improved efficiency and customer 
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experiences in tourism (Ivanov & Webster, 2019). However, Industry 4.0 often focuses on profit 

and efficiency, with less emphasis on sustainability. 

Industry 5.0 is described as a human-centered approach that integrates human creativity with 

advanced technologies to promote innovation and sustainability (Sung et al., 2020). Unlike Industry 

4.0, which emphasizes automation and machine efficiency, Industry 5.0 involves a synergy between 

humans and machines to create sustainable outcomes. This approach could redefine the tourism 

industry by personalizing eco-friendly travel experiences and minimizing negative environmental 

impacts through innovative technologies. 

Sustainable tourism refers to tourism practices that meet the needs of today’s travelers while 

ensuring that future generations can enjoy the same resources (UNWTO, 2017). The literature on 

sustainable tourism often emphasizes resource conservation, environmental protection, and local 

community involvement. A key focus is on reducing carbon footprints, promoting eco-friendly 

practices, and leveraging technologies to make tourism more responsible (Gössling et al., 2019). 

3. Objectives: 

 To understand the need for green and sustainable tourism. 

 To examine how Industry 5.0 contributes to enhancing green sustainability in the 

tourism sector. 

 To explore the roles of AI, IoT, and block chain technologies in promoting tourism 

sustainability. 

 To identify the major challenges associated with achieving green and sustainable 

tourism. 

 To determine the future directions for integrating Industry 5.0 technologies into 

sustainable tourism development. 

4. Research Methodology  

This study adopts a qualitative research approach to explore how Industry 5.0 can contribute to 

green sustainable tourism. The methodology is based on an extensive review of existing 

literature, including academic journals, policy documents, industry reports, and case studies 

related to AI, IoT, block chain, and sustainable tourism practices. Relevant sources were 

identified through purposive selection to ensure they align with the themes of human–technology 

collaboration and environmental sustainability. The collected information was analyzed using 

content analysis, allowing key concepts, patterns, and relationships to emerge naturally from the 
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reviewed materials. No software tools or statistical methods were used; instead, the findings were 

synthesized manually to provide a comprehensive understanding of how Industry 5.0 principles 

can enhance eco-friendly tourism, support resource optimization, and promote long-term 

sustainability. 

5. The Need for Green Sustainable Tourism 

Tourism is one of the most environmentally impactful industries, with significant contributions to 

carbon emissions, resource depletion, and waste generation. As international travel grows, many 

popular destinations are experiencing the negative effects of over-tourism-overcrowding, pollution, 

habitat destruction, and loss of biodiversity. At the same time, tourists are increasingly seeking 

authentic experiences, sustainability, and eco-friendly options, creating a growing demand for 

green tourism. 

With Industry 5.0, tourism can address these challenges by leveraging technological innovation in 

ways that prioritize environmental protection, resource efficiency, and cultural preservation. Here’s 

how Industry 5.0 can bring green sustainability into the tourism sector. 

6. Industry 5.0 for green sustainability into the tourism sector. 

6.1. AI-Powered Personalization for Sustainable Travel 

One of the key features of Industry 5.0 is the use of AI to offer personalized travel experiences. AI-

powered platforms can analyze data about a traveler’s preferences, behavior, and environmental 

impact to suggest eco-friendly options—from green hotels and sustainable transport to eco-

conscious tours. By using AI, travelers can be given tailored recommendations that help them 

reduce their carbon footprint while still enjoying a rich and authentic experience. 

For instance, AI can help suggest local restaurants that source ingredients sustainably, transportation 

options that minimize carbon emissions (such as electric vehicles or bikes), and off-the-beaten-path 

destinations that are less crowded and more eco-friendly. 
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6.2. Smart Resource Management with IoT 

The integration of IoT (Internet of Things) into tourism infrastructure is a crucial part of Industry 

5.0’s green sustainability initiatives. IoT sensors in hotels, public spaces, and transportation systems 

can monitor and optimize the use of energy, water, and waste in real time, reducing consumption and 

minimizing waste. 

For example, IoT-powered smart cities and tourist destinations can track energy use in 

accommodations, monitor water consumption, and control lighting and heating in real time, making 

adjustments to optimize efficiency. This helps reduce the environmental impact of tourism while 

ensuring that resources are used responsibly. 

In addition, smart waste management systems in tourist hotspots can optimize waste collection and 

recycling processes, ensuring that destinations remain clean and sustainable while minimizing 

landfill use. 

6.3. Block chain for Transparent Sustainability 

Block chain technology has the potential to revolutionize the way sustainability is tracked and 

verified in the tourism industry. By offering transparent and immutable records, blockchain can 

ensure that tourism businesses are held accountable for their environmental claims. This is 

particularly useful for sustainable certifications and eco-labels, as tourists can trust that businesses 

labeled as “green” are genuinely following sustainable practices. 

For instance, block chain can track the carbon footprint of a hotel’s operations, from energy usage to 

waste management, ensuring that customers can verify the hotel’s commitment to sustainability. 

Block chain also enables decentralized rewards systems where tourists can earn eco-points or 

rewards for making environmentally conscious choices, such as staying in green-certified hotels or 

using sustainable transport options. 

6.4. Eco-Friendly Transportation: The Future of Green Mobility 

Transportation is one of the largest contributors to the environmental impact of tourism. Industry 5.0 

promotes the use of autonomous electric vehicles (EVs), electric buses, and drones for more 
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sustainable travel options. These vehicles, powered by renewable energy, can reduce carbon 

emissions and help alleviate traffic congestion in popular tourist areas. 

AI-powered mobility systems can guide tourists to the most eco-friendly transport options, optimize 

routes to reduce fuel consumption, and suggest electric bike-sharing programs or walking tours to 

minimize the environmental footprint of their travel. 

Furthermore, smart traffic management systems powered by AI and IoT can regulate the flow of 

vehicles to reduce congestion, minimize air pollution, and improve overall transportation efficiency 

in tourist-heavy cities. 

6.5. Empowering Local Communities through Sustainable Tourism 

Industry 5.0 doesn’t just focus on technology—it also emphasizes human collaboration and local 

empowerment. Through technology, tourism businesses can create more inclusive and sustainable 

economic growth for local communities. For example, digital platforms can connect travelers with 

local artisans, eco-guides, and community-based tourism projects, promoting responsible travel while 

supporting local economies. 

Additionally, Industry 5.0 encourages collaboration between tourism providers, local authorities, and 

community leaders to ensure that tourism development is aligned with both environmental and 

cultural preservation goals. AI and IoT systems can be used to balance visitor numbers at popular 

destinations, reducing the negative impacts of over-tourism while helping less-visited regions attract 

tourists in a more sustainable manner. 

6.6. Wildlife Conservation and Eco-Tourism 

Sustainability in tourism extends to the protection of natural environments and wildlife. AI, drones, 

and IoT sensors can be used to monitor wildlife populations, track endangered species, and detect 

illegal activities like poaching in conservation areas. This ensures that eco-tourism practices support 

wildlife protection and help preserve natural habitats for future generations. 

Additionally, eco-tourism businesses can use Industry 5.0 technologies to create educational 

experiences that teach tourists about wildlife conservation efforts and the importance of protecting 

natural ecosystems, further promoting a culture of sustainability. 
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7. Role of AI, IoT, and Block chain in Tourism Sustainability 

 Artificial Intelligence (AI): AI has the potential to revolutionize the tourism sector by 

offering personalized travel experiences that also prioritize sustainability. Studies have 

shown that AI can be used to optimize energy consumption in hotels, recommend 

sustainable travel options (e.g., eco-friendly accommodations or transportation), and predict 

tourism demand, thus reducing overcrowding in sensitive areas (Rauch et al., 2021). 

 Internet of Things (IoT): IoT enables smart tourism by connecting devices and systems to 

improve resource management. Smart destinations use IoT sensors to monitor and optimize 

water usage, waste management, and energy efficiency in real-time (Gao et al., 2020). IoT 

applications have helped tourism destinations reduce their environmental footprint, making 

sustainability an integral part of operational efficiency. 

 Block chain: Block chain technology is gaining traction in the tourism sector, particularly in 

ensuring transparency in sustainability certifications and eco-labels. By tracking 

environmental impact through decentralized systems, block chain provides tourists with 

verified data on the sustainability of travel options, thereby empowering informed decision-

making (Cheng & Lee, 2020). 

8. Challenges to Green Sustainable Tourism 

While there is significant potential for Industry 5.0 to enhance sustainability in tourism, several 

challenges persist: 

 High Implementation Costs: The adoption of advanced technologies like AI, IoT, and Block 

chain often requires substantial investment, which may be out of reach for smaller tourism 

businesses (Ivanov & Webster, 2020). 

 Technology Adoption: There is resistance to adopting sustainable technologies due to lack 

of awareness, training, and infrastructure in some regions (Lee et al., 2020). 

 Overcoming Green washing: The challenge of green washing—where businesses falsely 

claim to be environmentally friendly—remains prevalent. Block chain and other digital 

verification systems are seen as a solution to combat this issue, providing authenticity and 

accountability in eco-tourism practices. 
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9. Future Directions 

The integration of Industry 5.0 technologies into sustainable tourism presents opportunities for 

transformative change, yet it also necessitates new frameworks for collaboration between 

governments, tourism businesses, and travelers. As consumers increasingly demand more eco-

conscious travel options, the future of tourism will likely be shaped by technologies that not only 

make tourism more efficient but also ensure that it is aligned with the UN Sustainable Development 

Goals (SDGs), particularly in areas like climate action and life on land and below water 

(UNWTO, 2021). 

10. Suggestions 

 Promote Awareness and Education: Tourism stakeholders, including consumers, should be 

educated about the importance of green technologies and eco-friendly travel practices. 

Industry training programs can help businesses adopt and optimize Industry 5.0 

technologies for sustainability. 

 Government Support and Incentives: Governments can provide financial incentives, 

subsidies, and policy frameworks that encourage tourism businesses to adopt sustainable 

technologies. Support for small and medium-sized enterprises (SMEs) is critical to ensure 

equitable access to these innovations. 

 Collaborative Industry Partnerships: Collaboration between technology providers, 

tourism operators, and local governments is essential. This can foster the sharing of 

resources, expertise, and best practices, facilitating the smoother implementation of Industry 

5.0 technologies. 

 Innovation in Sustainable Infrastructure: Future investments should focus on developing 

eco-friendly infrastructures, such as smart hotels and energy-efficient transport systems, 

that leverage IoT and AI for resource optimization. 

 Enhanced Data Transparency and Accountability: Using Block chain for sustainability 

certifications can help reduce green washing and build consumer trust. Clear and verified 

data on eco-tourism practices will empower tourists to make informed, sustainable choices. 

 Long-Term Research and Monitoring: Continuous research and monitoring of 

environmental impacts of Industry 5.0 applications in tourism will help assess their 
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effectiveness in achieving sustainable development goals (SDGs) and ensure that they 

contribute positively to both local communities and the environment. 

11. Conclusion 

As the tourism industry faces growing pressure to reduce its environmental impact, Industry 5.0 

offers a sustainable pathway forward. By integrating AI, IoT, block chain, and collaborative 

technologies, Industry 5.0 enables tourism to evolve into a greener, more responsible industry. From 

personalized, eco-conscious travel recommendations to smart resource management and community 

empowerment, this new industrial revolution allows for the creation of sustainable travel experiences 

that protect the planet while meeting the demands of the modern traveler. 

With Industry 5.0, the tourism sector can not only contribute to sustainable development goals but 

also build a future where both tourism and environmental preservation can thrive together. 
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