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Abstract 
The urgency of addressing climate change has pushed the worldwide hotel sector to adopt more sustainable and ecologically responsible practices. This research study investigates the issue of sustainability and net-zero in the hotel industry, with a particular emphasis on how hotels are incorporating green solutions to reduce environmental effect while preserving operational profitability. Using a narrative literature review of academic journals, industry reports, and case studies published between 2018 and 2024, the paper identifies key practices such as green building certifications (LEED, BREEAM), renewable energy adoption, water and waste management innovations, and guest engagement in eco-friendly behaviours. Using the PESTLE paradigm, the paper assesses the political, economic, social, technical, legal, and environmental drivers and restraints that influence the industry's sustainable transformation. Case studies, such as Accor's Planet 21, Hilton's LightStay, and Six Senses' regenerative programs, demonstrate both the benefits and challenges of achieving net-zero targets. The findings indicate that, while sustainability provides clear long-term value, its implementation is hampered by financial, technical, and behavioural constraints. Strategic recommendations are offered to industry executives and researchers, highlighting the importance of retrofitting, ESG integration, and cross-sector collaboration. Finally, the paper presents net-zero as a feasible but challenging goal that necessitates concerted action across operations, policy, and people. 	 
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[bookmark: _Toc11880]Introduction 
Sustainability in the hotel sector refers to the responsible use of environmental, social, and economic resources in order to reduce negative consequences while increasing long-term value for stakeholders. In this context, net-zero explicitly refers to a situation in which a hotel's greenhouse gas emissions are completely offset by reduction measures or carbon removal initiatives, in accordance with global climate targets such as those specified in the Paris Agreement. The move to sustainable and low-carbon operations is no longer a choice; it is a strategic requirement. 
Stakeholder pressure is increasing. Governments are passing stronger environmental rules and carbon reporting mandates, investors are incorporating ESG factors into their portfolios, and guests—particularly Millennials and Generation Z—are favouring eco-friendly products. At the same time, rising energy costs, supply chain vulnerabilities, and post-COVID recovery efforts have forced hotels to reconsider their operational resilience and sustainability. 
This paper investigates the hotel industry's reaction to these difficulties by examining the implementation of sustainable techniques such as energy efficiency, green building design, waste and water management, and renewable energy integration. The report assesses the opportunities and constraints of meeting net-zero targets using a narrative literature review and a PESTLE-based impact analysis. Strategic recommendations are also provided to help industry leaders and shape future research. 
 
[bookmark: _Toc11881]Literature Review 
The worldwide hotel business is becoming more aligned with sustainable development goals by incorporating environmental practices that facilitate the move to net-zero operations. Implementing green construction standards, energy optimisation technology, and water conservation systems are among the most influential techniques, all of which lead to increased operational efficiency and environmental performance. 
Green building certifications, such as LEED (Leadership in Energy and Environmental Design) and BREEAM (Building Research Establishment Environmental Assessment Method), offer formal frameworks for monitoring and improving environmental impacts throughout the construction and operational phases. According to research, LEED-certified hotels use much less energy and water while simultaneously reporting improved brand reputation and customer satisfaction (Erdogan and Baris, 2007; Kuo et al., 2022). In the United Kingdom and Europe, BREEAM adoption has been particularly prevalent in urban hotel complexes seeking to meet stricter environmental requirements and appeal to eco-conscious travellers (BRE, 2023). However, the adoption of these certifications varies greatly by area due to variances in legislative incentives, building costs, and knowledge. 
Energy efficiency is a critical component of net-zero objectives in hospitality. Smart energy management systems, which include IoT sensors and AI algorithms, are rapidly being utilised to monitor and minimise energy use in lights, HVAC, and appliances (Zhou et al., 2021). Renewable energy technologies, such as solar photovoltaic (PV) panels and geothermal systems, are being used in both new and retrofit projects. For example, the ITC Grand Chola in India employs a combination of solar and wind energy to meet more than 60% of its energy consumption, demonstrating how large-scale renewable integration can reduce carbon footprints while generating long-term cost benefits (UNWTO, 2022). Nonetheless, energy initiatives need a significant upfront expenditure, and many small- to medium-sized hotels encounter difficulties in obtaining financing or sufficient infrastructure. 
Water conservation measures are another key component of sustainable practice. Hotels are among the most water-intensive commercial establishments, with guest amenities like showers, laundry, and gardening accounting for the majority of water consumption. Low-flow fixtures, smart irrigation systems, and greywater recycling have showed great promise for lowering consumption by 30-50% (EPA, 2023). Hilton's LightStay program, for example, incorporates water tracking across properties, resulting in a 22% reduction in global water use per square metre between 2008 and 2022 (Hilton, 2023). However, success is dependent on ongoing maintenance and staff training to ensure system efficiency. 
Waste management is another high-priority topic for the hotel industry's sustainability efforts. Hotels generate a substantial amount of food, plastic, and packaging waste, causing many to set zero-waste objectives and adhere to circular economy concepts. Marriott International, for example, has pledged to reduce food waste by half by 2025 with innovations such as AI-powered trash tracking and collaboration with donation networks (Marriott, 2023). 
Similarly, the Six Senses hotel company uses composting, on-site bottling, and packaging-free services as part of a closed-loop strategy (Greenview, 2022). Despite these advances, obstacles remain in standardising recycling procedures across geographies due to differences in local trash infrastructure and regulatory contexts. 
Guest participation is critical to the success of hotel sustainability initiatives. According to research, when given clear information and an ethical framework, visitors are increasingly prepared to embrace green measures such as towel reuse programs, keyless entry, and optin housekeeping (Han et al., 2020). Scandic Hotels, a Nordic company noted for its sustainability leadership, encourages guests to participate in carbon offsetting and tracks their energy savings per stay. However, guest involvement must be carefully planned to avoid views of cost-cutting disguised as environmentalism, which could undermine brand confidence (Line and Hanks, 2020). 
Despite improvements, some hurdles prevent widespread adoption of sustainable practices. The most frequently stated hurdle is financial: upgrading older buildings to meet energy and water efficiency regulations can be costly and take a long time to pay off (Jones et al., 2016). Smaller, independent hotels are particularly vulnerable because they lack access to green financing and government incentives that larger chains have. Operational disturbances, such as integrating smart technologies into traditional systems, hinder transitions. 
Greenwashing, or misrepresenting stakeholders about a company's environmental activities, also carries reputational hazards. Without precise measures or third-party certification, some hotels may overstate their sustainability claims, undermining consumer trust (Delmas and Burbano, 2011). This emphasises the importance of accurate ESG reporting, effective auditing mechanisms, and employee training in aligning operations with true environmental results. 
Finally, the literature reveals that, while sustainable hotel operations are possible, long-term sustainability necessitates an integrated approach that includes technology, transparency, leadership commitment, and genuine stakeholder engagement. 
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This study uses a narrative literature review style to critically assess sustainable practices in the hotel industry and how they contribute to achieving net-zero goals. The narrative approach enables a flexible, in-depth synthesis of varied literature, combining academic ideas and industrial practices to represent the complexities of sustainable implementation. 
Relevance, credibility, and recency were used to drive source selection. Academic journal papers were obtained from sources such as Scopus, ScienceDirect, and Google Scholar, with a concentration on publications between 2018 and 2024 to represent current trends. In addition, industry reports from hotel organisations (e.g., Marriott, Hilton), green building councils (e.g., LEED, BREEAM), and worldwide organisations such as the UNWTO and Greenview were studied to provide practitioner viewpoints and case studies. 
A theme synthesis technique was used to categorise findings into core sustainability dimensions—energy, water, waste, and stakeholder engagement—that corresponded to either the Triple Bottom Line (TBL) framework (people, planet, profit) or Environmental, Social, and Governance (ESG) indicators. This dual-lens facilitated the assessment of both environmental effect and organisational performance. Themes were critically examined across sources to uncover consistent tactics, innovations, and barriers, resulting in a comprehensive picture of the hospitality sector's journey towards sustainable transformation. 
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Political Factors 
Political influences have a considerable impact on hotel sustainability policies through government legislation, subsidies, and construction requirements. Governments in Europe and North America have provided financial incentives to hotels obtaining green certifications like as LEED or BREEAM (BRE, 2023). These frameworks, which are often integrated in local laws, encourage developers to use energy-efficient technology and sustainable materials when building or renovating. For example, the EU Green Deal promotes carbon neutrality by requiring higher energy performance criteria for commercial buildings, including hotels (European Commission, 2022). 
Adoption is slowed in developing nations due to a lack of enforceable green legislation or inadequate regulatory competence. Even if policies exist, they may not be consistently applied or supported by enough resources. As a result, regulatory settings differ greatly, and many hotel chains choose to implement sustainability initiatives based on area legal duties and available subsidies. 
Economic Factors 
Sustainability projects are increasingly viewed as financially prudent investments. While the initial investment for retrofitting or green construction is significant, long-term benefits like as energy cost reductions, operational efficiency, and increased visitor loyalty frequently result in positive returns. Marriott's Serve360 program, which incorporates sustainability into procurement, energy, and trash procedures, has resulted in millions of dollars in annual utility savings and increased investor trust (Marriott, 2023). 
Furthermore, hotels that adopt renewable energy, smart lighting, and HVAC systems can lower their energy expenses by up to 30% over time (Zhou et al., 2021). Scandic Hotels, a sustainability pioneer in the Nordic region, reveals that 97% of its locations use renewable energy, greatly lowering operational costs and emissions. Smaller and independent hotels, on the other hand, may struggle to achieve comparable results due to limited access to funding and extended ROI horizons, especially in areas lacking green financing infrastructure. 
Social Factors 
Consumer values have shifted, making sustainability a mainstream expectation rather than a specialised concern. Eco-conscious tourists, particularly Millennials and Generation Z, are increasingly choosing hotels based on environmental performance (Han et al., 2020). Hotel businesses with visible green commitments, such as Accor's Planet 21 program, which incorporates local sourcing, water conservation, and biodiversity programs, claim higher brand loyalty and guest satisfaction (Accor, 2023). 
Internal stakeholders are also considered part of social sustainability efforts. Training employees on environmental practices and including them in ESG goals boosts morale and operational support. However, superficial engagement or greenwashing risks reputational harm, particularly among socially conscious consumers who want transparency and impact reporting (Delmas and Burbano, 2011). 
Technological Factors 
Technological innovation is a driving element in hotels' ability to meet sustainability and netzero goals. The use of green technology such as IoT-enabled energy monitoring systems, AIbased predictive maintenance, and building management systems (BMS) has transformed energy optimisation in huge hotel chains. For example, Hilton's LightStay platform uses realtime data analytics to manage and minimise energy and water consumption across its global portfolio, resulting in a 44% reduction in carbon emissions since its inception. 
Smart thermostats, keycard-activated lighting, and occupancy sensors allow for more efficient resource use while maintaining guest comfort (Zhou et al., 2021). However, deploying such systems in older buildings or independent properties presents difficulties due to high initial expenditures, technological complexity, and the requirement for staff retraining. Furthermore, successful deployment necessitates alignment with overall digital transformation plans to avoid fragmented or underutilised technology investments. 
Legal Factors 
Mandatory carbon reporting, energy efficiency disclosure rules, and environmental compliance regulations are all shaping the legal landscape for sustainability in hospitality. Many jurisdictions now mandate hotels to disclose Scope 1 and 2 emissions, water usage, and waste management data as part of ESG compliance frameworks (UNEP, 2022). 
Noncompliance not only results in penalties, but it can also limit investment opportunities, particularly as institutional investors increasingly apply ESG filters to their portfolios. 
For example, the UK's Streamlined Energy and Carbon Reporting (SECR) regime requires big hospitality companies to disclose their carbon footprint. Compliance necessitates internal auditing systems and verifiable sustainability KPIs, which increases demand for environmental consultants and green accounting technologies (DEFRA, 2022). Hotels that fail to fulfil these changing regulatory obligations may suffer reputational damage and have limited access to green bonds or sustainable finance channels. 
Environmental Factors 
The hotel sector has a significant environmental impact, including energy use, water consumption, and garbage generation. Transitioning to net-zero entails not just lowering emissions, but also protecting biodiversity and promoting resource circularity. Chains such as Six Senses demonstrate this greater environmental responsibility by including permaculture gardens, wildlife conservation collaborations, and regenerative architecture into their brand strategy (Greenview, 2022). 
However, net-zero claims must be supported by public measures. Some businesses rely largely on carbon offsets rather than internal savings, which has sparked criticism from environmental groups. A truly circular approach—minimising extraction, increasing reuse, and rebuilding ecosystems—requires systemic thinking, long-term commitment, and a willingness to rethink existing operating paradigms. 
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Achieving net-zero in the hotel sector is both required and achievable, but it requires systemic change at all operational levels. Sustainability must be integrated into the strategic alignment of technological adoption, personnel involvement, and process reform. While progress has been made in areas such as energy efficiency, waste reduction, and guest involvement, the transformation must be maintained via ongoing monitoring, innovation, and open reporting. Long-term success will depend on hotels adopting a comprehensive, accountable approach that balances environmental goals with business viability and social responsibility, assuring the industry's resilience and relevance in a low-carbon future. 
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For Industry Leaders 
To speed up progress towards net-zero standards, hotel operators must prioritise investment in upgrading existing buildings with energy-efficient technologies and renewable energy systems. Retrofitting measures, such as adding smart energy management systems, solar panels, and low-flow water fixtures, not only reduce environmental impact, but also result in long-term economic benefits (Zhou et al., 2021). 
Sustainability should be built into the fundamental business strategy, not viewed as an afterthought. This entails incorporating environmental goals into procurement strategies, brand values, and performance evaluation models. Programs like Accor's Planet 21 and Marriott's Serve360 show how connecting sustainability to brand identity and guest experience may increase impact and loyalty (Accor, 2023; Marriott, 2023). 
Furthermore, hospitality organisations should teach employees at all levels in environmental practices and involve visitors through visible, voluntary green initiatives. Staff training improves compliance and morale, and guest-facing efforts like digital check-ins, carbon offset choices, and opt-in linen reuse promote co-responsibility and behaviour change (Han et al., 2020). 
Robust ESG reporting and auditing systems are critical for monitoring progress and preserving transparency. Businesses can use these tools to benchmark their performance, find areas for development, and fulfil investor and regulatory expectations. As stakeholder pressure grows, ESG integration becomes a competitive advantage as well as a regulatory need. 
Finally, green collaborations with local suppliers, sustainability experts, and environmental organisations can help to drive innovation while also ensuring compliance with changing standards. Collaborative approaches also enable hotels to better use knowledge and scale their sustainable impact. 
For Future Research 
There is a need for more lifetime impact studies on the use of sustainable building materials and technology in hospitality, particularly in different temperature zones. Such research would aid in determining long-term environmental advantages and guiding smarter purchase selections. 
Cost-benefit assessments for other hotel types, such as independent hotels, budget chains, and luxury resorts, are also necessary. Current models tend to generalise ROI assumptions without considering scale, location, or operational complexity. 
Finally, behavioural studies on visitor eco-engagement can help understand how sustainability activities affect customer pleasure, loyalty, and willingness to pay. Understanding the psychological factors driving pro-environmental conduct will aid in the development of more effective program design and communication tactics. 
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