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The hotel industry has been significantly impacted by the COVID- 19 pandemic, 

leading to changes in guest behaviour and hotel operations.  Adopting artificial intelligence 

(AI) technologies has become increasingly popular to improve efficiency, sustainability, and 

the overall guest experience.  This review article focuses on implementing AI in the post-

pandemic context of Chiang Mai, Thailand, to develop a sustainable business model that 

reduces energy consumption and improves resource management. More specifically, hotels 

in Chiang Mai which depended mostly on international tourists before the pandemic, have 

had to adapt their ways of working and include new technology to make the area more 

appealing to guests. The research analyses the opportunities and challenges of AI adoption 

in the hotel industry, drawing from successful examples of AI implementation in the hotel 

industry.  The study also explores the potential for sustainable business development in 

Chiang Mai using AI, highlighting the importance of considering local values and engaging 

with the community to promote responsible tourism practices. Although there may be initial 

investment costs and challenges associated with changing consumer behaviour, adopting a 

sustainable business model incorporating AI can lead to long- term benefits for both the 

environment and the hotel industry. Using AI for energy management, waste reduction, and 

personalised guest experiences can improve efficiency, reduce costs, and enhance the 

overall guest experience. By embracing AI technologies and sustainable practices, the hotel 

industry can adapt to the post- pandemic context and contribute to a more sustainable 

future. 
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Introduction 

Artificial intelligence (AI) has the potential to significantly enhance sustainability in the 

hotel industry, both by reducing energy consumption and by improving resource management. 

One way AI can help with sustainability in the hotel industry is by optimising hotel energy use 

(Chuan et al., 2024). For example, AI algorithms can monitor energy consumption patterns and 

identify areas where energy use can be reduced. They can adjust lighting, heating, and cooling 

systems automatically to minimise energy consumption while maintaining guest comfort.  In 

addition to energy conservation, AI can help hotels manage their waste more efficiently.  For 

example, AI can help hotels sort and recycle waste more effectively, reducing waste sent to 

landfills (Szczepaniuk & Szczepaniuk, 2023). 

The hotel industry in Chiang Mai suffered a major decrease in tourist visitors and 

occupancy soon after COVID-19 spread. According to the publication, hotel revenue in Chiang 

Mai dropped by 75% in 2020 (Tourism Authority of Thailand, 2020). Because of this, hotels in 

the region are, now, integrating digital facilities and launching green initiatives to appeal to 

local people and follow the new health and environmental regulations ( Chiang Mai Citylife, 

2020). 

Another area where AI can make a significant impact is in water conservation.  AI can 

monitor water usage in hotels, identifying areas where water is wasted and recommending 

reducing consumption.  AI can also help hotels optimise their water treatment processes, 

reducing the amount of water wasted during treatment. Finally, AI can help hotels personalise 

their guest experience in a way that also reduces waste.  For example, by analysing guest 

preferences and behaviour patterns, hotels can better anticipate and provide the services and 

amenities their guests will appreciate while avoiding unnecessary waste from offering amenities 

that guests are unlikely to use.  According to Booking.com (2020) , 82% of tourists in Thailand 

are now more concerned about green travel which is why hotels in Chiang Mai should quickly 

adapt their business practices. These artificial intelligence programs have proven that they can 

directly help hotels save energy and resources which in turn helps reduce their carbon 

footprint (Sustainability Times, 2019). Thus, using AI in Chiang Mai, Thailand's hotel sector, can 

be a valuable tool for promoting sustainability by effectively managing resources and 

minimising wastage; it can ensure guests have a pleasant and eco- friendly experience during 

their stay (Debnath et al., 2024; Rhallab, 2024). 
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Opportunities and Concerns Regarding AI in the Sustainable Hotel Industry 

Kim and Lee ( 2018)  highlight the potential of AI to enhance the tourism experience, 

particularly in the areas of personalised recommendations and virtual assistants.  By analysing 

large volumes of consumer preferences and behaviour data, AI algorithms can generate 

tailored recommendations for travellers, improving their overall experience.  Additionally, AI-

powered virtual assistants can provide 24/ 7 customer service and support, enhancing 

responsiveness and reducing the need for human staff.  Tussyadiah and Park ( 2018)  explore 

the potential benefits of hotel service robots which AI can power.  These robots can perform 

various tasks, from providing information to guests to cleaning rooms and delivering room 

service.  By automating these tasks, hotels can reduce labour costs and increase efficiency 

while giving guests a novel and engaging experience. 

According to Sigala (2020), the COVID-19 pandemic has severely affected the tourism 

industry and requires innovative solutions for recovery and future development.  One such 

solution is AI, which can enhance the flexibility and responsiveness of tourism products and 

services. Additionally, AI can aid in implementing new health and safety protocols by enabling 

chatbots to screen guests for COVID- 19 symptoms and offer appropriate guidance.  Overall, 

these studies suggest that AI has the potential to bring significant benefits to the hotel industry, 

from enhancing the guest experience to improving efficiency and reducing costs.  However, it 

is essential to note that there may be challenges associated with implementing AI, such as 

ensuring data privacy and security and managing the impact on human workers.  Therefore, 

careful planning and consideration are needed to ensure that the benefits of AI are maximised 

and any potential drawbacks are minimised.  Artificial intelligence ( AI)  is a powerful tool that 

can be applied to various problems in the hotel industry, including sustainability.  Using AI 

algorithms and machine learning techniques, hotels can optimise their energy consumption, 

reduce waste, water conservation and provide a more personalised guest experience. Here are 

some specific ways that AI can help promote sustainable hotel: 

Energy conservation 

Payne and Rawlins (2019) discuss the potential of AI to help hotels reduce their energy 

consumption, focusing on occupancy sensors, machine learning algorithms, and other AI tools. 

Therefore, AI can help hotels monitor and reduce their energy consumption in several ways. 

One approach is to install occupancy sensors in hotel rooms, which can detect when guests 

are present and automatically adjust the lighting, heating, and cooling systems accordingly. 
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Nguyen et al. (2020) present a summary of the status of research on occupancy-based energy 

management in hotels, including the use of occupancy sensors, smart thermostats, and other 

AI tools. Which discussed by adapting AI tools in hotel management not only saves energy but 

also improves guest comfort by ensuring that rooms are not too hot or too cold.  Another 

approach is using machine learning algorithms to analyse data on energy usage patterns, 

identifying areas where energy is wasted and making recommendations for improvement.  For 

example, hotels can use this data to identify rooms or areas that use more energy than others 

and then take steps to optimise energy usage in those areas. By optimising energy usage in this 

way, hotels can reduce their carbon footprint and save money on their utility bills. 

Waste management 

Singhal et al.  ( 2020)  review the literature on innovative and sustainable waste 

management in hotels, including using computer vision, machine learning, and other AI tools 

to optimise waste sorting and recycling. Therefore, AI can help hotels manage their waste more 

effectively, reducing waste in landfills. One approach is to use computer vision technology to 

sort and recycle waste more efficiently. For example, cameras can be installed at waste sorting 

stations to identify and sort recyclable materials automatically.  Sim et al.  ( 2019)  describe a 

machine learning algorithm that was developed to optimise waste collection routes in hotels, 

reducing the amount of fuel consumed by waste trucks and improving the efficiency of waste 

collection, which indicates that AI can be used to optimise waste collection routes, reducing 

the amount of fuel that is consumed by waste trucks.  This not only saves money but also 

reduces greenhouse gas emissions. 

Water conservation 

Water is a precious resource, and hotels consume large amounts of it.  Singhal et al. 

( 2019)  provide an overview of the current state of research on hotel water management, 

including using machine learning algorithms to detect leaks and optimise water treatment 

processes. AI can monitor and reduce water usage in several ways, such as by analysing water 

consumption patterns and identifying areas where water is being wasted.  For example, AI 

algorithms can detect leaks in water systems and alert hotel staff to the problem to address 

it quickly.  Majumdar et al.  (2021) describe the potential of AI to help hotels conserve water, 

with a focus on machine learning algorithms, computer vision, and other AI tools; AI can be 

used to optimise water treatment processes, reducing the amount of water that is wasted 

during treatment. 
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Personalised guest experience 

Sadhwani and S.  P.  Singh ( 2021)  discuss the potential of AI to provide a more 

personalised guest experience in the hotel industry, with a focus on machine learning 

algorithms, chatbots, and other AI tools, indicates AI can also help hotels provide a more 

personalised guest experience while minimising waste. Herrero et al. (2020) review the current 

state of research on personalising hotel guest experience, including using machine learning 

algorithms to analyse guest feedback and preferences.  For example, by analysing guest 

preferences and behaviour patterns, hotels can anticipate and provide the services and 

amenities that guests are most likely to use and appreciate. This can help reduce waste from 

amenities provided but not used by guests. 

In summary, there is a growing body of literature on using AI in the hotel industry to 

promote sustainability and provide a more personalised guest experience.  These studies 

demonstrate the potential of AI to help hotels reduce their environmental impact while 

improving the guest experience and operating costs.  Overall, AI can be a powerful tool for 

promoting sustainability in the hotel industry.  By optimising energy consumption, reducing 

waste, conserving water, and providing a personalised guest experience, hotels can reduce 

their environmental impact while still providing high- quality services.  While there are some 

concerns about the use of AI in the hotel industry, there is not a significant amount of negative 

literature on the topic.  However, some potential downsides have been identified by 

researchers, such as: 

- Privacy concerns:  the use of AI in the hotel industry may involve collecting and 

processing personal data, which can raise concerns about privacy and data protection. 

Some guests may feel uncomfortable having their data collected and analysed by AI 

algorithms (Abbasi & Alghamdi, 2019; Chen, W., & Li, X.,2021).  

- Job displacement:  AI in the hotel industry may lead to job displacement, as some 

tasks that human employees currently perform may be automated.  This could have 

negative consequences for employees who are replaced by AI systems ( Choi & Choi, 

2019; Xie, Liang, Li, & Wang, 2020). 

- Dependence on technology:  AI in the hotel industry may make hotels more reliant 

on technology, which could be problematic if the technology fails or malfunctions. 

This could lead to disruptions in hotel operations and dissatisfied guests ( Abbasi & 

Alghamdi, 2019; Xie, Liang, Li, & Wang, 2020). 
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- Cost: the implementation of AI systems in hotels can be expensive, which may make 

it difficult for smaller hotels to adopt these technologies (Choi & Choi, 2019; Chung & 

Koo, 2019). 

Opportunities of using AI after Covid-19 Pandemic in the Hotel Industry 

The COVID- 19 pandemic has caused significant changes in the hotel industry, with 

guest behaviour and hotel operations being significantly affected. AI technologies can help the 

industry adapt to these changes, increasing efficiency and sustainability.  AI can be used for 

contactless check- in and check- out, predictive analytics for demand forecasting, enhanced 

cleaning protocols, personalised guest experiences, and sustainability initiatives.  AI- powered 

chatbots and voice assistants for contactless check- in and check- out can reduce contact 

between guests and staff, minimising the risk of transmission of COVID-19 and other infectious 

diseases.  Predictive analytics can help hotels forecast demand and optimise their pricing and 

inventory decisions.  AI- powered robots and drones can perform routine cleaning tasks and 

detect areas that require additional attention, ensuring a safe and hygienic environment for 

guests.  AI-powered systems can also help hotels reduce environmental impact by optimising 

energy consumption, reduce waste, water conservation and provide a more personalised guest 

experience.  In summary, AI can help hotels reduce their environmental impact while still 

providing high-quality services to their guests. 

Challenges 

While there are some potential downsides to using AI in the hotel industry, it is 

essential to note that careful planning and implementation can address many of these 

concerns.  Researchers and industry experts also widely recognise the benefits of using AI for 

sustainability, efficiency, and guest experience.  The topic of AI reducing human touch in the 

service industry has been the subject of much discussion in recent years, with some arguing 

that the growing reliance on AI could have negative implications for service quality and 

customer satisfaction. A critical literature review of this topic, citing relevant studies to support 

the analysis. 

Several studies have highlighted the potential risks associated with relying too heavily 

on AI in the service industry.  For example, Zhang et al.  (2020)  argue that using chatbots and 

other forms of AI- driven customer service can lead to a " dehumanisation"  of the service 

experience, as customers may feel less connected to the brand and less satisfied with the 

level of service they receive. Similarly, Mora et al. (2020) note that AI may be less effective in 
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handling complex customer queries, leading to customer frustration and dissatisfaction. 

However, it is also worth noting that AI can bring significant benefits to the service industry, 

particularly in improving efficiency and reducing costs. For example, Luo et al. (2019) find that 

using chatbots in customer service can reduce the time and expense of handling customer 

queries while improving response times and customer satisfaction.  Wirtz et al.  ( 2018)  also 

suggest that AI can lead to more accurate and personalised service. AI algorithms can analyse 

large volumes of customer behaviour and preferences data to make tailored 

recommendations. 

In conclusion, the literature on this topic suggests that the impact of AI on human 

touch in the hotel industry is complex and multifaceted. While certain risks are associated with 

relying too heavily on AI, such as a potential reduction in service quality and customer 

satisfaction, there are also significant benefits, such as improved efficiency and more 

personalised service.  Therefore, service providers need to balance using AI to augment and 

enhance the service experience while maintaining a strong focus on human interactions and 

customer relationships. 

Cases studies 

Examples of Existing AI in the Hotel Industry 

Here are some specific examples of how AI can be applied to promote sustainability 

in the hotel industry: 

- Energy conservation:  The InterContinental Davos hotel in Switzerland installed 

occupancy sensors in their guest rooms that automatically adjust the lighting, heating, 

and cooling systems based on whether the room is occupied.  This has helped the 

hotel reduce its energy consumption by up to 20% (Siemens, n.d. ) .  The Yotel hotel 

chain uses machine learning algorithms to analyse data on energy usage patterns, 

identifying areas where energy is wasted and making improvement recommendations. 

For example, they discovered that certain appliances in their guest rooms used more 

energy than necessary and could optimise their usage to reduce energy consumption 

(Hotel Management, 2019). 

- Waste management:  The Marriott hotel in Orlando, Florida, uses computer vision 

technology to sort and recycle waste more efficiently. Cameras are installed at waste 

sorting stations to identify and sort recyclable materials automatically. This has helped 

the hotel divert over 50% of its waste from landfills (Waste360, 2019). The Citizen M 
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hotel chain uses AI to optimise waste collection routes, reducing the fuel waste trucks 

consume.  By analysing data on waste production and collection routes, they can 

determine the most efficient collection routes and reduce the number of trucks 

needed for waste collection (Sustainability Times, 2019). 

- Water conservation:  The Hilton Hotel in New York City uses machine learning 

algorithms to detect leaks in their water systems, reducing the amount of water lost 

due to leaks.  This has helped the hotel reduce its water consumption by up to 5% 

(GreenTech Media, 2018). 

The Crowne Plaza Hotel in Copenhagen, Denmark, uses AI to optimise its water 

treatment processes, reducing the amount of water wasted during treatment.  By analysing 

data on water quality and usage patterns, they can adjust their treatment processes to 

minimise water waste (Green Journal, 2019). 

- Personalised guest experience: The Henn-na Hotel in Japan uses AI-powered robots 

to provide a more personalised guest experience. The robots can interact with guests 

and learn their preferences over time, tailoring their recommendations and services 

to meet better the needs and preferences of individual guests (The New Yorker, 2018). 

The Hilton hotel chain uses machine learning algorithms to analyse guest reviews and 

feedback, identifying which amenities and services guests are most likely to use and 

appreciate.  This helps them tailor their offerings better to meet the needs and 

preferences of their guests, reducing waste by avoiding amenities that are not 

commonly used (Hilton, 2017). 

In summary, AI can be applied in various ways to promote sustainability in the hotel 

industry, from reducing energy consumption and waste to conserving water and providing a 

more personalised guest experience. These examples demonstrate the potential of AI to help 

hotels reduce their environmental impact while improving the guest experience and operating 

costs. 

A Case Study of Sustainable Business Model in Hotel Industry in Chiang Mai, 

Thailand 

Five Steps of Sustainable Business Model Development 

This study focuses on transforming an approximately 140 rooms medium- scale local 

hotel into a sustainable business model and AI- powered hotel in Chiang Mai, Thailand, which 

includes five steps (Figure 1): 
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Figure 1: Five Steps of Sustainable Business Model Development in Chiang Mai Hotel 

 

 

 

 

 

 

 

 

Source: Researcher’s contributed 

 

- Step 1: Conduct market research: To begin, it's essential to conduct thorough market 

research to understand the local demand for sustainable and tech- enabled hotel. 

According to a 2020 survey by Booking. com, 82%  of Thai travellers prioritise 

sustainable travel, and 75% say they want to stay in eco-friendly accommodations. In 

addition, Chiang Mai has a growing tech industry, which could suggest a demand for 

AI-powered services. 

- Step 2:  Develop a sustainability strategy:  Based on the market research, the hotel 

could develop a sustainability strategy that addresses areas like energy and water 

conservation, waste reduction, and responsible sourcing of food and materials.  For 

example, the hotel could install solar panels, implement water- saving measures like 

low- flow showerheads and faucets, and implement recycling and composting 

programs. The hotel could also source local, organic produce from nearby farms and 

use environmentally friendly cleaning products.  The Global Sustainable Tourism 

Council has developed criteria for sustainable hotel operations, which could serve as 

a helpful guideline for creating a sustainability strategy. 

- Step 3:  Identify opportunities for AI integration:  Once the sustainability strategy is in 

place, the hotel could identify areas where AI technologies could be integrated to 

enhance sustainability and efficiency.  For example, the hotel could install smart 

sensors to monitor energy usage and automatically adjust heating and cooling 

systems.  AI- powered waste sorting robots, like those developed by Clean Robotics, 

could help to reduce waste by automatically separating recyclables from non-

Conduct Market Research Develop Sustainability Strategy 

Identify AI Integration Opportunities 

Develop Technology Plan 

Implement & Monitor Progress 
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recyclables.  The hotel could also use machine learning algorithms to optimise 

inventory management and reduce food waste, as the Green Hotel in Amsterdam did. 

The hotel could also consider integrating AI- powered chatbots or other customer 

engagement tools to improve the guest experience. 

- Step 4: Develop a technology plan: With the sustainability and AI integration plans in 

place, the hotel could develop a technology plan that outlines the specific systems 

and technologies to be used.  This could involve selecting vendors for smart sensors 

and waste sorting robots, identifying software platforms for inventory management 

and food waste reduction, and developing an Application Programming Interface (API) 

for chatbot or other AI- powered services.  The hotel could also invest in high- speed 

internet and other infrastructure to support tech-enabled services. 

- Step 5:  Implement and monitor progress:  Once the hotel is up and running, it's 

essential to implement the sustainability and technology plans and continually 

monitor progress towards sustainability goals.  This could include tracking energy and 

water usage, waste reduction efforts, and customer feedback on the hotel's AI-

powered services. The hotel could also consider pursuing sustainability certifications, 

such as Leadership in Energy and Environmental Design ( LEED)  or Green Key, to 

demonstrate their commitment to sustainability. 

In conclusion, setting up a sustainable and AI- powered hotel in Chiang Mai would 

require careful planning, investment, and ongoing monitoring to ensure that the hotel's 

sustainability and technology initiatives align with the local market and the property's unique 

needs. 

Sustainable Business Model with AI Technology 

Here is an example of a sustainable business model for a hotel that incorporates the 

use of AI technology to enhance sustainability and guest experience: 

- Revenue streams: The hotel could generate revenue through room bookings, as well 

as additional services like dining, spa treatments, and tours of local sustainability 

initiatives. 

- Cost structure:  To minimise costs and enhance sustainability, the hotel could 

prioritise energy and water conservation, waste reduction, and responsible sourcing of 

materials and products.  This could involve installing energy- efficient lighting, water-

saving technologies like low-flow showerheads and faucets and using environmentally 
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friendly cleaning products. The hotel could also implement recycling and composting 

programs and source local, organic food and products to reduce transportation 

emissions.  These sustainable practices could result in long- term cost savings and 

reduce the hotel's environmental footprint. 

- Key resources:  The hotel's key resources include staff, physical property, and 

technology infrastructure.  To ensure the hotel's sustainability and AI initiatives are 

successful, the hotel would need to train staff on sustainable practices and develop 

and maintain a technology infrastructure that supports AI-powered services. 

- Key activities:  The hotel's key activities would include providing high- quality guest 

experiences, implementing sustainable practices, and integrating AI technologies to 

enhance sustainability and guest experience.  This could involve developing 

personalised recommendations for guests based on their preferences using machine 

learning algorithms or smart sensors to optimise energy and water usage. 

- Value proposition:  The hotel would offer guests a unique, sustainable, and 

technology- enabled experience that aligns with their values.  By implementing 

sustainable practices and integrating AI technologies, the hotel could differentiate 

itself from competitors and appeal to eco-conscious and tech-savvy travellers. 

- Customer relationships:  The hotel could foster customer relationships by providing 

high-quality, personalised experiences and engaging guests through AI-powered tools 

like chatbots or voice assistants.  The hotel could also communicate its sustainability 

initiatives to guests and invite feedback to improve and refine its approach continually. 

- Channels:  The hotel could reach customers through online travel agencies, social 

media, and its website.  The hotel could also partner with sustainability organisations 

or local businesses to promote its sustainability initiatives and engage with the 

community. 

Overall, this business model would prioritise sustainability and AI integration to offer 

guests a unique and valuable experience while reducing the hotel's environmental footprint 

and long-term costs. This is just one example of a sustainable value business model, and many 

other approaches could be taken depending on a business's specific context and goals (Shukla 

et al., 2024; Talukder et al., 2024; Tan, 2021). 
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Five Sustainable Values Business Model 

Elkington (1998) introduced the "triple bottom line" concept to measure sustainable 

business performance.  The triple bottom line measures social, environmental, and economic 

performance.  The business model aims to create value across all three dimensions in this 

study. The design strives to use sustainable practices that reduce the environmental footprint, 

such as implementing energy- efficient technology and minimising waste.  This study also 

considers social impact by providing training and development opportunities for the local 

employees and engaging with local communities.  Additionally, this business model aims to 

ensure the business is economically sustainable by pursuing revenue growth and profitability. 

Lüdeke- Freund ( 2019)  argues that sustainable entrepreneurship requires a co-

evolutionary approach, which includes innovation and transformation.  This business model 

will follow a co- evolutionary approach by continuously innovating and transforming our 

operations to improve sustainability. For example, the business model considers implementing 

sustainable practices in the supply chain and exploring new revenue streams that align with 

the sustainability goals.  Schaltegger and Wagner ( 2011)  propose that sustainable 

entrepreneurship and sustainability innovation are distinct but related categories. This business 

model will aim to create value in both categories by pursuing sustainable innovation and 

entrepreneurship.  This study will explore new sustainable business opportunities and 

encourage innovation among local employees to achieve sustainability goals.  By embracing 

sustainable entrepreneurship and innovation, the business model aims to create long- term 

value and positively impact the environment and society. 

Regarding value captured and evaluated, performance is measured in terms of social, 

environmental, and economic impact.  Using indicators such as carbon footprint, employee 

satisfaction, and profitability to assess the success of creating sustainable values.  By tracking 

and analysing the performance, we can identify areas for improvement and continue to create 

value circularly and sustainably.  Finally, the business model should be ensured to align with 

the United Nations' Sustainable Development Goals (SDGs).  To focus on sustainable practices, 

social impact, and economic sustainability aligns with several SDGs, including goal 8 ( decent 

work and economic growth) , goal 12 ( responsible consumption and production) , and goal 13 

( climate action) , by aligning with the SDGs to create the sustainable values and contribute to 

global sustainability efforts. The innovative business model for the sustainable hotel in Chiang 

Mai could be extended to include value proposed, value created, value delivered, value 
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captured, and value evaluated, which this paper proposes (Figure 2):  Five Values of Sustainable 

Business Model. 

Value proposed: Offering sustainable and eco-friendly accommodations with a focus 

on reducing waste, conserving energy, and preserving the local environment; providing 

personalised and technologically- enhanced experiences to guests through the use of AI and 

automation technologies; supporting the local community by sourcing materials and products 

from nearby suppliers and promoting local culture and traditions; and encouraging sustainable 

tourism practices among guests and stakeholders, promoting responsible and ethical travel. 

Value created:  Creating a positive impact on the environment by reducing waste, 

conserving energy, and preserving natural resources; enhancing guest experiences by providing 

personalised and efficient services using AI and automation technologies; generating economic 

benefits for the local community by supporting local suppliers and promoting cultural tourism; 

fostering a culture of responsible and sustainable tourism, promoting ethical and 

environmentally friendly travel practices. 

Value delivered: Providing sustainable and eco-friendly accommodations with state-

of- the- art amenities and personalised services; supporting the local community by sourcing 

products and services from local suppliers and promoting cultural tourism; educating guests 

and stakeholders on sustainable tourism practices and promoting responsible travel; and 

fostering a culture of innovation and sustainability in the hotel industry. 

Value captured:  Generating revenue through hotel room sales, food and beverage 

services, and other complementary offerings; reducing operational costs by implementing 

sustainable practices and technologies; building brand reputation and loyalty among 

customers who value sustainable and eco- friendly accommodations; and attracting socially 

and environmentally responsible investors and partners. 

Value evaluated:  Measuring the impact of the circular business model on the 

environment, local community, and guest satisfaction; analysing the financial performance of 

the hotel in terms of revenue, costs, and profits; gathering feedback and insights from guests 

and stakeholders to improve the hotel's sustainability practices and services continuously; and 

tracking progress towards achieving SDGs and other sustainability targets. 
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Figure 2: Five Values of Sustainable Business Model (PCDCE) 

 

 

 

 

 

 

 

Source: Researcher’s contributed 

 

Conclusion  

The research explores the hotel industry development of a sustainable business 

model throughout Chiang Mai, Thailand, by incorporating artificial intelligence technology into 

sustainable practices. The study designed a complete change process that would transform a 

medium-scale hotel with 140 rooms into an AI-operated sustainable hospitality operation after 

the recovery of the pandemic. This research analyzed various content elements, starting with 

AI sustainability methods and moving through AI implementation barriers together with 

detailed applications of AI for energy efficiency, waste reduction, water resource protection 

and customer- specific personalized service delivery.  These elements demonstrate how 

technology is vital for businesses to enhance environmental stewardship and operational 

performance. 

The text evaluated the future possibilities and the multiple obstacles that AI systems 

have introduced to hotel companies since the start of COVID- 19.  It took note of personnel 

replacement challenges, security matters, monetary implications and technology reliability 

concerns.  A five- step sustainable business model development framework with market 

research as its first step was introduced, with sustainability strategy formulation, AI integration, 

technology planning and implementation, and a continuous monitoring framework, offering 

practical guidance to hoteliers and policymakers. 

Besides, the study advises improving the skillset of employees with specific courses in 

digital fields, program monitoring and data safety, to facilitate AI adoption in each department. 

Because of these strategies, employees will adjust well to AI- driven changes and use AI in 

different areas.  Research findings also point to customized strategies that fit the size of each 

Value Proposed Value Created Value Delivered 

Value Captured Value Evaluated 
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hotel. It is possible for large hotels to automate their systems and invest in smart infrastructure. 

Medium- scale hotels ought to use smart energy management systems and guest service 

chatbots that are easy to adjust as needs change.  On the other hand, small hotels might use 

cloud- based reservation software and property management software which saves on costs. 

Because education is delivered in stages, both inclusivity and sustainability can be guaranteed 

even if resources are limited. 

Researchers created a sustainable business model canvas that includes vital 

components comprising revenue streams, cost structure, key activities, value propositions, and 

customer relationships. The model incorporates Elkington’s Triple Bottom Line framework and 

extends to the Five Sustainable Values Framework for comprehensively understanding 

sustainable business development. 

Applying sustainability strategies integrated with AI creates successful operational 

improvements together with satisfied guests and allows hotels to directly help achieve 

multiple United Nations Sustainable Development Goals ( SDGs)  8, 9, 11, 12, 13 and 17.  The 

hotel industry of Chiang Mai presents a game-changing opportunity to implement sustainability 

practices together with innovative technologies for achieving economic as well as 

environmental and social value. As a result, if AI strategies are tailored to different hotel sizes, 

focus on strengthening people and make sustainability central, the service- oriented model in 

Chiang Mai could be greatly improved.  The case shows that other regional hotels can adapt 

to develop responsible innovation methods for long-lasting sustainability achievements. 
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