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[bookmark: _Toc182599847]EXECUTIVE SUMMARY
In the current study, the objective is to examine the environmental sustainability practices of Shangri-La Singapore, with a particular focus on one important principle of environmental sustainability, which is technological innovation. According to the findings of the study, hotels are now dealing with the problem of conserving electricity and water, and the other potential difficulty for them is the consumption of carbon emissions. To become a leader in company citizenship and sustainable development is the goal that they have set for themselves in order to find a solution to the problem that is being discussed. The most important findings of the study indicate that the hotel needs to enhance its technology as time goes on in order to provide guests with services that are comparable to or even superior to those they have previously received while consuming less water and electricity. In the event that hotel management does not make strategic use of the provisions or resources available to them, it will have a negative impact on the environment due to the fact that natural resources are in short supply. Because of this, hotels need to take into consideration shifting patterns of consumption. The hotel must achieve carbon neutrality in order to mitigate the problem of climate change and in order to achieve the overarching goal of achieving zero carbon footprint.
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[bookmark: _Toc182599848]INTRODUCTION 
A sizeable portion of the tourist industry is made up by hotels (Vatan & Yilmaz, 2020).  Hotel managers throughout the world have embraced environmental management in response to calls for more sustainable tourist practices (Mensah, 2007). The hotel industry and the larger tourist sector are thought to benefit greatly from the use of "green" approaches (Chou, 2014). Many of the world's leading hotel companies are now investigating ways to integrate sustainability into their operations (Persic-Zivadinov, 2009). Since the early 1990s, tourist businesses—mostly hotels—have demonstrated their commitment to sustainable tourism by participating in a range of volunteer initiatives. Environmental management systems (EMSs), eco-labels, best environmental practices, codes of conduct, and environmental performance indicators are the most common voluntary tools used in the hotel industry (Ayuso, 2006). The study's main goal is to examine how a well-known hotel chain manages its operations in an ecologically responsible manner. Analyzing the yearly patterns in the hotel's energy, water, and carbon dioxide (CO2) emissions is the secondary goal. Because of its long history of managing operations and infrastructure in an environmentally friendly manner, the Shangri-La Singapore was selected as the case study.
[bookmark: _Toc182599849]INDUSTRY OVERVIEW
[bookmark: _Toc182599850] Ecological consequences of hotels.
The hotel industry has a number of effects on the environment. Together, hotels use a significant amount of resources. Of the 5% annual worldwide CO2 emissions from the tourist sector, 2% come from hotels and other forms of accommodation. Overuse of resources is directly responsible for over 75% of hotel environmental issues.  Destinations without the necessary infrastructure and procedures to handle these issues may experience severe environmental degradation (Parambil, 2020). The use of water, energy, food, and other resources, the production of solid and liquid waste, the upkeep of the hotel's grounds, and the direct impacts on its visitors are the main causes of its environmental impact. Because they use a lot of energy and water, generate waste and materials, and use land more effectively than buildings built just to comply with building rules, sustainable buildings and hotels are essential to reducing their negative environmental impact (Persic-Zivadinov & Blazevic, 2010). With sustainability in mind, sustainable hotels are designed, constructed, and run.  Compared to hotel buildings constructed in accordance with construction rules, they make better and more efficient use of water, energy, materials, and land (Persic-Zivadinov, 2009). Environmental preservation is aided by these design, construction, and operating approaches (Ahn & Pearce, 2013).
[bookmark: _Toc182599851]Hotel environmental management
Since many hotels are now taking environmental issues seriously, they have put in place a number of eco-friendly programs, such as recycling, conserving energy and water, educating guests about the environment, managing waste, and planting trees. Government restrictions, changing customer needs and preferences, non-governmental organizations' (NGOs') lobbying and operations, and professional associations' ethical standards are all responsible for the hotel industry's developing environmental consciousness. A shift from mass tourism to sustainable tourism is represented by environmental management in hotels. A company's activities are evaluated and appropriate plans are created to reduce negative environmental consequences as part of the continuous process of environmental management, which is carried out by management choices (Mensah, 2007).
[bookmark: _Toc182599852]Shangri-La Singapore's carbon footprint
An increasingly used statistic for assessing a business's climate change impact is the carbon footprint (De Grosbois & Fennell, 2011). Carbon footprints and climate change are two of the most important challenges in society today, and they are also important components of corporate responsibility (Hrasky, 2012). Only the carbon dioxide (CO2) emissions that are directly and indirectly related to an activity are measured by a hotel's carbon footprint (Wiedmann & Minx, 2007). Value chains and mitigation plans are among the many global standardized frameworks for measuring and controlling greenhouse gas (GHG) emissions that the Greenhouse Gas Protocol has created for the public and private sectors (Greenhouse Gas Protocol, 2020).  In addition to direct and indirect emissions, greenhouse gases are further classified into Scope 1, Scope 2, and Scope 3 emissions under the Greenhouse Gas Protocol (Jones, 2009, p. 161). Direct emissions are under scope 1 and come from sources that the organization owns or controls (Girella, 2018).  Indirect scope 2 emissions come from the purchase of electricity, heat, steam, or cooling. All indirect emissions from a company's operations that come from sources that the company does not own or control are included in Scope 3 (Mazhar, Bull, Lemon & Bin Saleem Ahmad, 2019).
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Figure 1. Scope 1,2 and 3 at Shangri-La Singapore
Following the post-pandemic recovery of the hotel sector, Shangri-La Singapore had a 16% increase in Scope 1 and Scope 2 emissions in 2023. They updated their goals and committed to reducing carbon emissions intensity by 23% by 2030 compared to their baseline in 2019. At 112 kg CO2 e/m2, the carbon emission intensity was 24% lower than the baseline for 2019 and remained below the target level of 144 kg CO2 e/m2. Managers at Shangri-La understand how important it is to record and account for indirect greenhouse gas emissions associated with their value chain. They plan to conduct a comprehensive assessment in 2024 to deepen their understanding of the carbon footprint and identify opportunities for improvement in order to improve their Scope 3 disclosure. No instances of non-compliance with relevant local laws and regulations pertaining to air and greenhouse gas emissions have occurred this year, and this has had no appreciable impact on hotel performance (Shangri-La, 2024).
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Figure 2. Scope 1,2 and 3 at Shangri-La Singapore
[bookmark: _Toc182599853]Energy intensity at Shangri-La Singapore
Due to their bigger rooms and energy-intensive features like restaurants and swimming pools, hotels usually use more energy per visitor than residential buildings. The application of strategic energy management may benefit all parties involved with hotels. The hotel's owners and managers benefit since a well-run business requires fewer employees and has lower operating costs. The savings might be used to expand or improve the hotel's amenities. Furthermore, the environment has a benefit. Reducing the use of non-renewable energy sources helps preserve the energy supply and lessens some of the negative consequences associated with using fossil fuels, such air pollution (Kirk, 2011).
As the main source of their Scope 1 and 2 carbon emissions, energy consumption in Shangri-La Singapore hotels has increased since the recovery of the hospitality industry. Overall hotel energy use increased by 14% in 2023 compared to 2022. The energy intensity remained below the 2023 reduction target of 267 kWh/m2, falling to 240 kWh/m2, a 12% decrease from the baseline in 2019. However, they will continue to track and improve energy efficiency in keeping with their updated 2030 pledge to achieve a 23% decrease in energy intensity relative to the baseline in 2019 (Shangri-La, 2024).
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Figure 3. Shangri-La Singapore Energy consumption
[bookmark: _Toc182599854]Water management at Shangri-La Singapore
A hotel's water use may vary greatly. On average, each room in an economy-type property uses around 40,000 gallons (181,843 liters) of water each year. While resorts may use up to 150,000 gallons (681,914 liters) per room yearly, a premium facility may use 80,000 gallons (363,687 liters) per room annually (Holt, 2010). 
Reducing water usage is one of the hotel's main goals for this decade, which motivates them to continuously find and implement water-saving measures. Water usage increased by 25% in 2023 over 2022. Water intensity per occupied room night, which is the basis for the hotel's goals, has decreased to 1.65 m3/occupied room night (-7% from the baseline in 2019). This accomplishment exceeds the 2023 water intensity goal of 1.77 m3 per occupied room night. The hotel's updated 2030 goal of 8% less water intensity compared to the 2019 baseline is in line with the water consumption reduction. No instances of non-compliance with relevant local laws and regulations pertaining to discharges into land and water occurred this year, which had a major impact on the hotel's operations. Additionally, Shangri-La Singapore had no trouble obtaining water fit for its intended use in 2023 (Shangri-La, 2024).
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Figure 4. Water consumption at Shangri-La Singapore
[bookmark: _Toc182599855]Shangri-La Singapore Waste Management
The hotel industry is now very concerned about waste management and hotel greening (Ball and Talb, 2011).  Solid waste management is, in fact, a key element of hotel environmental management today. This is because food waste (FW) generated by hotel operations has a detrimental impact on the environment (Kasavan, Mohamed & Halim, 2019).
In comparison to their 2019 baseline, Shangri-La Singapore is committed to reducing the hotel's overall single-use plastic intensity by 50% by 2026. They have set a further, more ambitious goal to reduce single-use plastic intensity by 65% by 2030 compared to the baseline of 2019. They are on track to achieve this goal. Through a variety of programs in the food and beverage, rooms, and other operating areas, they have so far successfully reduced the usage of single-use plastics. Their 2023 goal of 132g per occupied room night was met when the intensity of single-use plastics dropped from 150g per occupied room night in 2022 to 104g per occupied room night in 2023, a 41% decrease from the baseline in 2019. This decline is consistent with their updated 2030 goal (Shangri-La, 2024).
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Figure 5. Single-use plastics at Shangri-La Singapore
[bookmark: _Toc182599856]RECOMMENDATIONS
According to the study of the Shangri-La Hotel in Singapore, the most significant results highlighted the success that was generated by the hotel's people and culture strategy, which emphasized workers above luxurious outlooks. This approach was responsible for the hotel's performance. In addition to this, the study emphasized the relevance of initiatives that fall under the category of Corporate Social Responsibility (CSR), particularly those that deal to environmental measures. On the other hand, it also brought to light the fact that there is still a great deal more work to be done, as well as the absence of comprehensive reporting on the achievements that the hotel management has achieved. In addition, the employment of smart room technologies, which include automated lighting, climate management, and occupancy sensors, is an additional way that may be utilized to significantly reduce the amount of energy that is consumed. In order to guarantee that the hotel only uses energy when it is absolutely required to do so, it is possible to install sensors in the doors and lights throughout the establishment. LED bulbs have a lower energy consumption per wattage compared to other types of lighting. This indicates that not only are these technologies able to detect movement, but they are also designed to use less energy overall. Furthermore, in-room paper products like as menus, TV guides, and promotional brochures are examples of items that add considerably to the amount of rubbish that is created. It is possible for Internet Protocol Television (IPTV) to take its place by providing digital material that may be viewed directly through the television. Because of this, there is no longer a requirement for printed materials, and the information that is already accessible is guaranteed to be complete and accurate at all times. Digital check-in and check-out processes reduce the number of printed receipts and paper forms that are required to be employed (Innovationinbusiness, 2024). This is because digital procedures eliminate the need for paper forms and receipts.
By providing visitors with real-time feedback on their consumption, technology has the potential to motivate guests to participate in sustainability projects. This would result in guests having a greater understanding of the impact that they have on the environment. The implementation of incentive programs that encourage guests to minimize their consumption of water and energy while they are staying at the hotel is one way that hotels have the capacity to promote sustainable behaviour; these programs may be implemented in hotels. For the purpose of monitoring water usage, the hotel may make use of water meters that are integrated with the Internet of Things (IoT). This will allow for the tracking and monitoring of the water consumption of visitors in real-time (Shiji, 2024).
[bookmark: _Toc182599857]CONCLUSIONS
Through the course of this research, the methods that can be devised and put into action in order for a big hotel chain to run its operations in an ecologically friendly manner have been investigated. In summary, the purposes of this study were to evaluate the potential actions that may be implemented. It has been said previously that hotels are responsible for a considerable percentage of energy use. There are still further steps that may be taken to lower the amount of energy that is consumed, despite the fact that Shangri-La Singapore has implemented a wide range of activities to cut down on its energy usage during the entirety of the study. 
When it comes to the sustainability of their hotel as well as the communities that they serve, the management of Shangri-La Singapore is aware that climate change may be the most critical set of challenges they face. As a result, they are focusing their efforts on improving the organization's ability to foresee, plan for, and react to any and all dangers that are posed by a changing climate. These dangers might be categorized as "physical" because they are the consequence of specific occurrences or patterns of climate, or they can be classified as "transitional" because the transition to a lower-carbon economy will include disruptions in the domains of policy, law, technology, and the market.
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