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Introduction Today, the tourism industry is rapidly developing and has become 

one of the key sectors of the global economy. At the same time, tourism is one of the 

industries that has a significant environmental impact, leading to issues related to 

energy consumption, waste generation, and the use of natural resources. Therefore, 

the utilization of renewable energy sources and the development of sustainable 

energy policies in tourism have become crucial matters. 

Sustainable tourism is a form of tourism that aims to protect the environment, 

consider the interests of local communities, and ensure economic stability. This 

concept is focused on ensuring the long-term development of the tourism industry 

while preserving natural and cultural heritage for future generations. One of the core 

principles of sustainable tourism is the use of renewable energy sources. By 

harnessing solar, wind, biogas, and geothermal energy, the tourism industry can 

reduce its dependence on traditional energy sources and develop environmentally 

friendly and efficient energy systems. The widespread implementation of innovative 

solutions in this direction has a positive impact not only on the environment but also 

on the economic and social aspects of the tourism sector. 

The use of renewable energy in tourism contributes to both environmental 

sustainability and economic efficiency. The tourism sector is characterized by high 

energy consumption, as hotels, resorts, and other tourist facilities require large 

amounts of electricity. Traditional energy sources deplete natural resources and cause 
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environmental damage. Therefore, the installation of solar panels in hotels and 

resorts is becoming increasingly popular as an alternative and eco-friendly solution. 

Advantages of Solar Panels for Hotels. Hotels equipped with solar panels are 

not dependent on traditional power grids in the long term. Solar energy is a free and 

inexhaustible source, and the initial investment costs are quickly offset. Electricity 

generation through solar panels is stable and reliable, reducing the risk of power 

outages. The ability to produce electricity independently ensures energy security for 

tourist destinations. 

Utilizing solar energy helps reduce greenhouse gas emissions and lowers the 

carbon footprint. Sustainable energy sources align with the concept of eco-friendly 

tourism and contribute to attracting environmentally conscious travelers. 

Hotels and resorts that use green energy are particularly appealing to supporters of 

ecotourism, thereby attracting more tourists. This enhances brand image and 

demonstrates the hotel's commitment to sustainability principles. 

The Impact of Tourism on Energy Consumption. The World Tourism 

Organization (UNWTO) has projected that the number of international tourists will 

reach 1.6 billion by 2025. European countries, in particular, are among the most 

visited regions, with five of the world’s top ten tourist destinations located in Europe, 

according to UNWTO data. This region accounts for approximately 35% of global 

hotel capacity. Tourism plays a vital role in generating income, creating employment, 

fostering economic growth, and promoting development in underdeveloped regions. 

According to research, 90% of energy consumption in tourism occurs during 

tourists' travel to and from their destinations (43% – air transport, 42% – land 

transport, and 15% – sea and rail transport). Air transport is one of the fastest-

growing sources of carbon dioxide (CO₂) emissions and accounts for about 5% of 

global CO₂ emissions from the tourism sector. For this reason, the European Union 

(EU) has identified renewable energy as a strategic alternative for energy supply. 

These issues are centered around two key objectives: 

Reducing Europe's dependence on energy imports (currently approximately 54%).  

Transitioning to sustainable and environmentally friendly energy systems, which 

contribute to reducing greenhouse gas (GHG) emissions. 

Directive 2009/28/EC establishes a common legal framework for the promotion of 

renewable energy. Directive 2012/27/EU requires EU member states to develop 

national action plans focused on energy efficiency. The EU’s energy action plan 

identifies the service sector—including tourism—as having the potential to achieve 

up to 30% energy savings by 2020. 
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Tourism Enterprises and Their Energy Consumption Tourism businesses consume 

large amounts of energy to meet the needs of their guests. Examples include heating 

and cooling rooms, using chemical cleaning agents, irrigating golf courses, filling 

and heating swimming pools, and operating kitchens. According to the United 

Nations, each tourist generates approximately 1 kg of solid waste per day. 

Use of Renewable Energy in the Tourism Sector Renewable energy sources are 

environmentally friendly, do not pollute the environment during production, and are 

self-replenishing. In hotels, generating energy from organic waste can reduce 

operational costs and stabilize energy supply. 

Depending on the geographical location of tourism facilities, it is possible to 

utilize the available energy resources. The following types of energy can be used in 

hotels: 

 Solar energy 

 Biomass energy 

 Heat pumps 

 Wind energy 

 Geothermal energy 

   If a hotel is located in a rural area, it may have the opportunity to utilize 

biomass and wind energy. If the hotel is situated in an urban area, it is necessary to 

explore the potential of using solar energy. The amount of energy consumption varies 

depending on the size of the hotel and the range of services it offers. 

Solar energy can be used for heating and cooling both water and air. According to 

the UNWTO, the use of solar energy can reduce the energy required for heating 

water by up to 80%. This can lead to a return on the initial investment within 2 to 10 

years. In addition, photovoltaic panels can be used to generate electricity from solar 

energy, and wind turbines can also be employed. Geothermal heat pumps utilize the 

Earth's natural energy to provide heating during cold weather and cooling during the 

summer. 

Literature Review on the Topic In recent years, numerous studies have been 

conducted on sustainable tourism and the use of environmentally friendly energy. 

These studies highlight that solar, wind, biogas, and geothermal energy sources are 

effective tools for supporting tourism infrastructure. International organizations, 

including the United Nations, have provided recommendations for the development 

of eco-tourism within the framework of the Sustainable Development Goals (SDGs). 

The literature review was based on the Alreahi methodology [1], with the goal of 

identifying research related to the use of renewable energy in green hotels for 

sustainability. Today’s consumers are increasingly paying attention to these issues 
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and are demanding ―green-minded‖ businesses in the management of hotel 

operations [2]. 

Verma and Chanda emphasize that hotels are responding to the "green wave" by 

transforming their operations into ―green hotels‖ or ―environmentally friendly 

hotels,‖ and by incorporating eco-friendly features into their services [3]. 

However, small and medium-sized hotels often face significant barriers when 

implementing green practices. These include limited financial and human resources, 

time constraints, as well as the hotel manager’s knowledge, interest, and motivation 

to effectively implement environmental management strategies [4]. 

Materials and Methods. This study employed statistical data, analytical methods, 

and comparative approaches. The research focused on hotels, tourist centers, and 

ecotourism destinations that utilize renewable energy sources. Based on the collected 

data, assessments of energy efficiency and environmental impact were conducted. 

Analysis and Results. Renewable energy sources such as solar, wind, hydro, and 

geothermal energy play a crucial role in reducing the environmental impact of 

tourism. By replacing fossil fuels with clean energy, the tourism sector can 

significantly reduce carbon dioxide (CO₂) emissions, protect the environment, and 

conserve natural resources. Furthermore, renewable energy supports local economies 

by creating new jobs and promoting sustainable development. 

Solar energy, in particular, offers considerable advantages for the development of 

sustainable tourism. Its versatile applications, cost-effectiveness, and minimal 

environmental impact make it highly valuable in the tourism sector. 

One of the most effective ways to utilize solar energy in tourism is through the 

operation of eco-friendly hotels. Increasingly, hotels, resorts, and accommodation 

facilities are using solar energy to meet their energy needs. 

Solar panels can be installed on hotel rooftops or other available spaces to 

generate energy for lighting, heating, cooling, and powering electrical appliances. 

This reduces dependence on traditional energy sources and lowers long-term 

operational costs. 

Solar water heaters are also widely used, allowing hotels to provide hot water for 

guests without relying on gas or electricity. By integrating solar energy into hotel 

infrastructure, it is possible to deliver sustainable services to eco-conscious tourists. 

Remote and off-grid locations that are popular among travelers can particularly 

benefit from solar energy. In such areas, connecting to a traditional power grid is 

often expensive and technically challenging. Solar energy serves as an independent, 

stable, and cost-effective solution. 
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Portable solar panels, solar-powered lights, chargers, and kitchen appliances help 

enhance the tourist experience in remote areas without causing harm to the 

environment. These solutions are especially important for adventure tourism and 

ecotourism, as they aim to preserve the natural environment. 

Solar-Powered Transportation Transportation is one of the main contributors to 

tourism’s carbon footprint. Solar energy offers effective solutions to mitigate this 

impact. Solar-powered electric vehicles (EVs)—including cars, buses, and boats—

are increasingly being adopted. These vehicles produce zero emissions and can be 

charged through solar panels, making them an ideal option for environmentally 

friendly travel. 

In addition, solar-powered charging stations can be installed along tourist routes, 

providing a convenient and sustainable energy source for electric vehicles. Solar-

powered bicycles and scooters are also becoming popular as eco-friendly alternatives 

for short-distance travel and urban exploration. 

Solar Energy in Tourist Destinations Many tourist destinations have the potential 

to enhance sustainability by utilizing solar energy. Solar panels can be used to 

generate electricity for museums, parks, and resorts. For example, amusement parks, 

with their large areas—such as parking lots and rooftops—can install solar panels to 

meet a significant portion of their energy needs through solar energy.   Use of 

Renewable Energy in Tourism Companies.  In a 50-room hotel in Izmir, Turkey, 

30% of the required heating energy is provided by solar heating systems and cooling 

equipment throughout the year. 

       The IBIS hotel chain provides hot water for 178 days a year using solar energy 

systems.  The Novotel and IBIS hotel chains earn €46,000 annually through waste 

recycling centers.    A hotel in Turkey generates 177,867 kWh of electricity through 

2,000 m² of solar photovoltaic panels.  The Port Royal Sun Gate Hotel in Antalya 

(3500 rooms) reduced its electricity expenses by $55,034 annually by using water-to-

water heat pump technology. Benefits of Solar Energy for Sustainable Tourism 

(Table 1) 

        The SWOT analysis of solar energy for sustainable tourism could be as follows: 

         Reduction in Carbon Emissions: Solar energy generates clean electricity 

without releasing greenhouse gases, reducing the environmental impact of tourism. 

         Cost Savings: While the initial investment is high, solar energy significantly 

reduces costs in the long term.  Energy Independence: Solar energy is a reliable 

power source that does not depend on external supply chains. Enhanced Guest 

Experience: By using eco-friendly energy, tourism facilities can become more 

attractive to eco-conscious tourists.  
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Increased Environmental Awareness: Through the use of solar energy, tourists 

may gain more knowledge about sustainability. 

   Barriers and Challenges. Although the advantages of solar energy are numerous, 

there are some challenges: 

   Initial Investment Costs: Installing solar energy systems requires significant 

capital.  

Lack of Technical Expertise: Specialized trained personnel are required to manage 

solar systems.  

 Infrastructure Issues: In some areas, integrating solar energy may present 

difficulties. 

SWOT 

Analysis 

Description 

 

 

Strengths 

1. Reducing carbon emissions – an eco-friendly energy 

source. 

2. Long-term cost savings. 

3. Energy independence – not dependent on external 

supply. 

4. Creating a more eco-friendly experience for guests. 

5. Increasing environmental awareness among tourists. 

 

Weaknesses 
1. High initial investment costs. 

2. Lack of technical expertise and skilled personnel. 

3. Dependence of solar energy on weather conditions. 

4. Underdeveloped infrastructure in some areas. 

 

 

 

Opportunities 

1. Development of solar-powered microgrids. 

2. Implementation of building-integrated photovoltaic 

systems in hotels and tourist facilities. 

3. Application of solar-powered water purification 

technologies. 

4. Increasing tourism efficiency through solar-powered 

drones and robots. 

5. Expanding education and awareness campaigns on 

solar energy. 

 1. The high initial costs of solar energy technologies may 
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Threats 

pose challenges for small businesses. 

2. If government subsidies and incentives are 

insufficient, the development of the sector may slow down. 

3. Technical service and maintenance issues of solar 

energy systems in tourism facilities. 

4. Competition from traditional energy sources and 

fluctuations in prices. 

 

Future Trends. 

1. Solar-powered Microgrids – A convenient solution for providing energy to 

remote tourist destinations. 

2. Building-integrated Photovoltaic Systems (BIPV) – Integrating solar 

panels into the design of hotels and tourist facilities. 

3. Solar-powered Water Purification – Improving drinking water supply in 

tourist destinations through solar energy. 

4. Solar-powered Drones and Robots – New technologies to enhance the 

efficiency of tourism facilities. 

5. Solar Energy Education and Advocacy – Raising awareness among 

tourism industry representatives about sustainable energy sources. 

Research Findings. The research shows that tourist facilities using solar and 

wind energy are environmentally beneficial and reduce energy costs. Furthermore, 

the use of alternative energy increases the attractiveness of tourism facilities and 

contributes to the development of ecotourism. 

Conclusion and Recommendations. Hotel operations require a significant 

amount of energy. Therefore, investing in renewable energy sources and 

implementing efficient energy solutions can lead to energy savings, reduced 

operational costs, and lower overall energy consumption. This not only provides 

economic benefits for hotels but also contributes to enhancing the environmental 

sustainability of tourism. 

The use of renewable energy sources in tourism not only positively impacts the 

environment but also improves economic efficiency. In this regard, the following 

recommendations are proposed: 

Widespread integration of renewable energy sources into tourism infrastructure. 

Supporting projects aimed at improving energy efficiency in hotels and resorts. 

Developing sustainable tourism programs through public-private partnerships. 
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