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Abstract

The global hospitality industry faces increasing pressure to align with sustainable development and achieve net-zero emissions. This paper explores how gradually sustainability appeared, how begun and how evolved; in actual, how hotels are responding to these challenges through eco-friendly innovations, responsible management practices and sustainability-driven strategies. It combines theoretical frameworks such as the Triple Bottom Line (Elkington, 1997) and Circular Economy with practical examples from international hotel brands collected from online, from brand’s sites. Findings highlight best practices, barriers to adoption and opportunities for transformation. Also contains an analyse of impact of sustainability on hospitality. The study concludes with recommendations for integrating sustainability deeply into hotel operations while aligning with global environmental goals.

Research Aim and Objectives
Aim:
To investigate the integration of sustainability and net-zero strategies in the global hotel industry and their practical implications for hospitality management.
Objectives:
To examine the theoretical foundations underpinning sustainability in hospitality.
To explore global trends and initiatives influencing hotel sustainability efforts.
To identify best practices and innovations in sustainable hotel operations.
To analyse challenges faced by hotels in implementing net-zero strategies.
To provide recommendations for sustainable transformation in hotel management.



Introduction

The hospitality and hotel industry plays a pivotal role in global economic development, but its operations also significantly impact the environment through high levels of energy consumption, waste production, and carbon emissions. As climate change intensifies and consumer expectations evolve, sustainability and net-zero practices have become central to strategic decision-making within the sector. Achieving net-zero—defined as balancing emitted and removed greenhouse gases—has emerged as a critical objective in adhering to global environmental directives such as the standard from Paris Agreement or from the United Nations Sustainable Development Goals (UN SDGs).
Sustainability in the hotel industry extends beyond environmental conservation; it incorporates social responsibility, ethical labour practices, and long-term economic resilience. The application of ecological frameworks, such as the Triple Bottom Line and Circular Economy, provides hotels with a structured approach to develop environmental, societal and community goals into their daily operations (Elkington, 1997). Moreover, growing political pressure, stakeholder activism, and technological innovation are reshaping how the industry adapts to these challenges. As hotels navigate complex global markets, the adoption of sustainable and net-zero strategies is not just an ethical imperative, but a competitive necessity (Deloitte, 2023). This paper explores the intersection of theory and practice in sustainability, critically assessing the industry’s responses and future trajectory.







2. Literature review

The hospitality sector, as one of the fastest-developing sectors worldwide, significantly contributes to environmental degradation through energy consumption, carbon emissions to atmosphere, exhaustive water usage and waste generation. In response to the urgent need for climate action, hotels are increasingly embracing sustainability and net-zero commitments. “Net-zero refers to the balance between greenhouse gas emissions produced and removed from the atmosphere” (UNFCCC, 2015) , which has become a guiding objective for many global organizations.
This research aims to investigate how sustainability and net-zero strategies are being adopted in the hotel industry. By linking theoretical concepts with practical applications, the study provides insight into how hospitality operations can be transformed to align with global sustainability standards.
2.1. Theoretical Concepts
Triple Bottom Line (TBL) by Elkington (1997) emphasizes sustainability across three dimensions: People, Planet, and Profit. Circular Economy promotes reducing, reusing, and recycling resources within the value chain to minimize waste. Net-Zero involves reducing greenhouse gas emissions and offsetting the remainder to achieve a carbon-neutral footprint, less as possible.
Carbon reduction and the pursuit of net-zero emissions have emerged as critical areas of focus within the sustainability agenda of the hospitality industry. Hotels, as energy-intensive establishments, contribute significantly to greenhouse gas (GHG) emissions through heating, cooling, lighting, laundry, food production, and transportation (Jones, Hillier and Comfort, 2020). Consequently, carbon management and decarbonization strategies have become essential components of sustainable hospitality operations.
Recent literature highlights that the drive towards net-zero has intensified following the 2015 Paris Agreement and the establishment of global initiatives such as the UN Sustainable Development Goals (SDGs) and the Race to Zero campaign, which directly challenge industries—including hospitality—to decarbonize operations (UNFCCC, 2015; United Nations, 2015). In response, hotels are increasingly adopting renewable energy systems, improving energy efficiency through smart building technologies, and offsetting unavoidable emissions through verified carbon credits (Kumar and Dixit, 2023).
2.2. Sustainability in Hospitality
Hotels are highly resource-intensive. Traditional operations contribute to high energy usage, extensive food waste, and substantial carbon emissions. Sustainable hospitality involves adopting practices that reduce this impact, such as energy-efficient systems, sustainable procurement, and green certifications (e.g., LEED, Green Key).
Major global hotel brands have demonstrated leadership in this space. Hilton’s “Travel with Purpose” program, for example, aims to cut Scope 1 and Scope 2 emissions by 75% across its managed portfolio by 2030 (Hilton, 2023). Similarly, Accor’s Planet 21 initiative focuses on reducing carbon intensity per room and investing in sustainable building practices (Accor, 2023). Marriott’s “Serve 360” also includes carbon tracking tools and the integration of low-carbon materials in construction. These programs have shown tangible benefits, such as reduced utility costs, enhanced brand reputation, and improved investor confidence through Environmental, Social and Governance (ESG) reporting (Deloitte, 2023).
However, recent critical reviews reveal several limitations. Despite the adoption of net-zero targets, many hotels lack clear implementation roadmaps, especially concerning Scope 3 emissions—those indirect emissions from supply chains and guest travel (Bohdanowicz and Zientara, 2022). Smaller or independent hotels often face financial and technical barriers to investing in renewable infrastructure or retrofitting older properties (Jones et al., 2020). Moreover, concerns around “greenwashing” persist, as some brands promote sustainability more aggressively in marketing than in measurable operational outcomes (Peattie and Crane, 2005). On paper, green tendencies are reforming, in reality are more or less in implementing stages, which is a continuous improvement.
2.3. Global Influences
International frameworks such as the United Nations Sustainable Development Goals (SDGs) and the Paris Climate Agreement are catalysing sustainability in hospitality. Pioneer’s initiatives been standardized and defined to be achieved by criteria. Organizations like the Sustainable Hospitality Alliance provide strategic roadmaps for hotel brands to achieve environmental targets.
Global forums such as the Sustainable Hospitality Alliance (SHA) and World Travel & Tourism Council (WTTC) provide critical frameworks and toolkits for operationalizing sustainability. SHA’s “Pathway to Net Positive Hospitality” outlines best practices for reducing emissions, including guidelines for sustainable procurement, energy audits, and carbon reporting systems (Sustainable Hospitality Alliance, 2024). Meanwhile, WTTC’s Net Zero Roadmap emphasizes collaboration, digital transformation, and access to green finance for accelerating climate action in the hospitality sector (WTTC, 2023).
In conclusion, while the hospitality industry has made substantial progress in carbon reduction, gaps in execution, financing, and standardization remain. Future research and practical interventions must focus on bridging these gaps through cross-sector collaboration, innovative technologies, and transparent measurement systems.


















3. Methodology


This qualitative research adopts a case study approach using secondary data from industry reports, journal articles, and sustainability disclosures of major hotel groups (e.g., Marriott, Accor, IHG). Data been collected mostly online from academic theoretical books and articles and from certain hotel/ brand’s online sites. Where is now and where is going. Thematic analysis was applied to identify patterns related to sustainable practices, challenges, and outcomes. Historical evolution of sustainability has been studied from samples, then theoretical terms explained, definitions and key concepts developed, how been implemented in hospitality, current situation in industry studied deep to the individual sample, by brand, country and hotel indeed. Same way, by samples, what hotels are doing in sustainability, considering tendencies but also industry challenges, reality was assessed in connection with emerging trends and future of hospitality. With collected data on the case studied, a PEST Analysis on the Impact of Sustainability in hospitality, considering strengths and limitations for each factor. A big part of the online databases been resume on few simple lines, as patterns, various efforts are synthetised by purposes and their certification, brands are following a frame scheme, strategical management of corporations could bring a fresh perspective, innovation creating the step further in subject.









4. Findings and Analysis
4.1. Best Practices in Sustainable Hotel Operations from samples of actual
Energy Efficiency: Hilton’s “Travel with Purpose” program achieved a 35% reduction in energy use across properties through LED lighting, motion sensors, and smart climate systems.
Waste Management: Accor's Planet 21 program emphasizes zero-waste kitchens and digital menus to cut paper use.
Water Conservation: Marriott utilizes low-flow fixtures and linen reuse policies to reduce water consumption by 15% globally.
Sustainable Procurement: IHG prioritizes local and organic sourcing, reducing transportation emissions and supporting local economies.
Green Building Design: Boutique eco-hotels use passive design, solar panels, and green roofs.

4.2. Stakeholder Engagement as common trait
Guests increasingly prefer eco-certified hotels and are willing to pay more for green accommodations.
Staff engagement is key, with training programs on sustainability practices enhancing performance and accountability.
Investors are scrutinizing ESG (Environmental, Social, Governance) performance as part of financial risk assessments.

4.3 Sustainability and Net-Zero in the Hotel Industry: Concepts, History, and Future Outlook
1. Definitions and Key Concepts
Sustainability
“Sustainability refers to the capacity to meet the needs of the present without compromising the ability of future generations to meet their own needs|” (Brundtland Report, 1987). In hospitality, it encompasses environmental, social and economic dimensions of operations.
Net-Zero
Net-zero refers to reducing greenhouse gas (GHG) emissions to as close to zero as possible, with any remaining emissions being offset through carbon removal measures (IPCC, 2022).
Triple Bottom Line (TBL)
A sustainability framework that evaluates performance based on three pillars: People (social), Planet (environment), and Profit (economic) (Elkington, 1997) Between all three is future tend.
Circular Economy
An economic system aimed at eliminating waste and the continual use of resources, applicable to hotel supply chains, energy use, and product life cycles (Ellen MacArthur Foundation, 2019).
2. History and Evolution
Early Environmental Awareness (1970s–1990s)
Hotels began introducing basic conservation practices (e.g., towel reuse).
UN Earth Summits laid the groundwork for global environmental policy (e.g., Rio 1992).
Rise of Sustainable Hospitality (2000s–2015)
Green certifications (e.g., LEED, Green Globe, EarthCheck) gained prominence.
Hotels began reporting environmental performance.
The Global Sustainable Tourism Criteria (GSTC) were adopted.
The Paris Agreement and the SDGs (2015–Present)
The Paris Agreement (2015) and UN SDGs (2015) created a framework for global carbon reduction.
Many hotel groups adopted ESG reporting and science-based targets.
3. Current Situation in the Hotel Industry
Adoption of Sustainable Operations
Brands like Marriott, Hilton, Accor, and IHG have adopted sustainability frameworks (e.g., Marriott’s Serve 360, Hilton’s Travel with Purpose).
Carbon reduction, renewable energy, green design, and waste management are key practices.
Carbon Neutral and Net-Zero Goals
Scandic Hotels: First hotel chain to be 100% carbon-neutral in operations.
Accor aims to eliminate single-use plastics and reach net-zero carbon by 2050.
Industry Challenges
High capital cost for green infrastructure
Limited staff training and awareness
Regulatory gaps in certain regions (Jones, 2016)
4. Emerging Trends and the Future of Sustainability in Hospitality
Trend 1: Smart and Green Technology
Use of AI, IoT, and smart thermostats to monitor and reduce energy use.
Touchless guest services reducing environmental impact (Bharwani, 2021).
Trend 2: Regenerative Hospitality
Moving beyond sustainability to regenerate ecosystems (Hunt, 2020) (e.g., 1 Hotels, Six Senses).
Trend 3: Scope 3 Emissions and Supply Chain Focus
Addressing indirect emissions from suppliers and guest activities (Sustainable Hospitality Alliance, 2024).
Trend 4: Guest-Centric Sustainability
Personalised green experiences (carbon offset options, green loyalty rewards) (Statista, 2024).
Increased guest demand for visible eco-practices.

4.4. PEST Analysis: The Impact of Sustainability on the Hotel Industry, analysed as impact to hospitality and industry response to impact, also strengths and limitation for each factor.
1. Political Factors
Impact:
Governments and international bodies are imposing stricter climate regulations, emissions targets, and green certifications. Hotels must comply with national and regional sustainability laws or face penalties.
Industry Responses:
The European Union's Green Deal and “Fit for 55” require hospitality businesses to reduce emissions and energy usage (European Commission, 2022).
Scandic Hotels voluntarily achieved 100% carbon neutrality in operations to align with national Scandinavian climate policies.
Strengths:
Enhances long-term brand credibility through regulatory compliance.
Public–private partnerships (e.g. tax incentives) can reduce implementation costs.
Limitations:
Regulatory fragmentation across regions causes uncertainty for global hotel chains.
Compliance may be financially burdensome for small and medium-sized hotels.
2. Economic Factors
Impact:
Sustainability influences operational costs, ROI, and consumer spending. Energy-efficient technology and sustainable procurement may require high upfront investments but can yield long-term savings (Deloitte, 2023).
Industry Responses:
Hilton's Travel with Purpose program cut energy use by 35% while saving on utility costs.
Marriott's Serve 360 includes a green procurement policy that improves supply chain efficiency.
Strengths:
Sustainable practices (LEDs, smart HVAC) reduce costs over time.
Increasing demand from eco-conscious travellers willing to pay premium rates.
Limitations:
ROI from green investments often takes years, discouraging short-term-focused stakeholders.
Inflation and global crises ( i.e. COVID-19, war ) shift priorities away from sustainability.
3. Social Factors
Impact:
Growing public awareness around climate change has shaped guest expectations and staff engagement. Travelers increasingly seek eco-certified accommodations and transparent sustainability communications.
Industry Responses:
Accor's Planet 21 engages guests in sustainability (e.g., towel reuse programs) and invests in staff training.
Six Senses Resorts offer fully immersive sustainable guest experiences including organic dining, nature restoration, and community engagement.
Strengths:
Builds emotional connection with guests, driving loyalty and positive reviews.
Improves employee morale and retention when staff are involved in green initiatives.
Limitations:
Consumer expectations vary across cultures; not all guests value or understand sustainability efforts (Peattie, 2005).
“Greenwashing” — superficial or misleading eco-claims — can backfire and damage trust (Peattie, 2005).
4. Technological Factors
Impact:
Advances in green technology, automation, and digital monitoring tools support sustainability goals. Technologies improve efficiency, reduce waste, and enable carbon tracking.
Industry Responses:
IHG’s Green Engage System uses AI and big data to measure energy and water use across properties.
Many hotels implement IoT-enabled smart rooms to monitor lighting and HVAC usage based on occupancy.
Strengths:
Enables data-driven sustainability management and real-time monitoring also, can integrate into marketing tools to promote green credentials.
Sustainability can be a competitive advantage, appealing to a growing market segment because enables cost savings, brand trust, and future-proofing against regulations.
Limitations:
High cost of adoption, especially for older buildings requiring retrofitting.
Technological failures or mismanagement can reduce sustainability gains.
High costs of implementation and slow ROI deter especially small or independent operators.
Cultural variation and inconsistent guest participation affect success.
Risk of greenwashing undermining genuine efforts.
Requires strong leadership and internal change management to succeed.

The findings support the theoretical argument that sustainability must be integrated into the strategic core of hospitality management. However, gaps persist between ambition and execution. For example, while some brands excel in environmental innovation, others lag due to budget limitations or fragmented regulations.
Additionally, the complexity of measuring carbon neutrality accurately, along with inconsistent guest behaviour and regional challenges, hinders uniform adoption. Still, the alignment of industry practices with net-zero targets shows promising momentum.



















Conclusion
The hotel industry is making notable progress in embracing sustainability and net-zero practices. Through energy efficiency, responsible sourcing, and green certifications, hotels are reshaping their operations. Yet, challenges generated by high investment costs, lack of regulation, and operational inertia remain. The hotel industry has a impacting position in the global transition toward sustainability and net-zero emissions. Carbon reduction strategies, renewable energy adoption, and ESG reporting have become central to operations, driven by regulatory, social, and market pressures. While large hotel brands show measurable progress, challenges remain, particularly for smaller operators lacking resources. Technological innovation, industry collaboration, and credible measurement frameworks are vital for future success. To remain competitive and ethically responsible, the hospitality sector must embed sustainability not as an option, but as a core element of business strategy.

Recommendations 
Based on the evaluation of carbon reduction and net-zero practices, several actionable recommendations are proposed for the hospitality and hotel industry:
Develop Scalable Net-Zero Strategies
Hotels of all sizes should adopt tiered sustainability roadmaps based on operational scale, starting with low-cost actions such as energy audits, water conservation, and staff training. Larger properties can invest in renewable energy and carbon offsetting, while smaller operators may collaborate in shared green initiatives through regional alliances.
Standardize Measurement and Reporting
The industry needs universal standards for tracking and reporting carbon emissions, especially Scope 3 (indirect) emissions. Adoption of tools like the Hotel Carbon Measurement Initiative (HCMI) and participation in platforms like Global Sustainable Tourism Council (GSTC) can improve transparency and benchmarking.
Invest in Training and Guest Engagement
Sustainability success depends on behaviour change. Staff at all levels should receive regular sustainability training, and guests should be engaged through clear communication of environmental practices, such as towel reuse, local sourcing, and energy-saving features.
Encourage Public–Private Partnerships
Hotels should seek collaboration with local governments, NGOs, and technology providers to access grants, green financing, and pilot new innovations like smart energy systems and circular supply chains.
Embed Sustainability in Corporate Strategy
Finally, sustainability should move beyond marketing into the core of hotel operations, governance, and brand identity. Leaders must align sustainability targets with performance metrics, strategic planning, and long-term business models to achieve meaningful and measurable impact.
Also, last but not least, Set Measurable ESG Targets: Hotels should adopt clear, transparent goals aligned with global sustainability standards.
Invest in Innovation: Adoption of IoT and AI can enhance energy and waste monitoring.
Train and Engage Employees: Staff awareness and empowerment are essential to sustainable transformation.
Educate Guests: Promoting sustainable behaviours among guests can support operational goals.
Collaborate Across the Supply Chain: Partnering with sustainable suppliers strengthens the value chain.
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