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Introduction 

	Global warming is perceived to be one of the most significant environmental challenges facing humans today, and environmental concerns are also an important factor in justifying industrial decisions (Schramm 1998; Mirasgedis et al. 2008; Samarakoon and Gudmestad 2011). The long-term variation in climate parameters, such as temperatures, precipitation and wind speeds, from the temperatures and precipitations that have characterized the planet since the beginning of the 20th century, is known as global climate change (Kräuchi 1993). ccording to United Nations World Tourism Organization [UNWTO] international tourists have increased from 25 million to 1087 million during the period between 1950 and 2013 (UNWTO. Tourism Highlights, 2014). Moreover, as a primary contributor to Green House Gas (GHG) pollution, the hotel sector has been recognized. Emissions caused by hotels have gone unnoticed due to the absence of a proper carbon pollution monitoring mechanism. (Ricaurte, E, 2011), also pointed to the monitoring of GHG emissions as an effort for a sustainable approach (Deng, S.M., Burnett, J. A 2000). It is therefore obvious that the hotel industry needs a proper system for monitoring GHG emissions that can be used universally. However, as sustainability is a major concern among stakeholders, and carbon emission reporting, which is seen as a sustainability initiative, as well as an essential feature of a hotel service (Ricaurte, E; 2011). 
	The reduction of greenhouse gas pollution has become an urgent need, and with the tourism industry having a massive effect on global carbon emissions, it is time to use conventional methods to evaluate tourism-related greenhouse gases and take the appropriate measures to reduce emissions (themes).  It is important to measure them effectively in order to set up carbon reduction strategies. 


Literature Review  
To classify the existing practises in carbon emission reporting around the world, a systematic literature survey was conducted. This review will determine the importance, not only for the hotel industry, but also for many other industries, of providing a proper method of tracking carbon emissions. The Indian Network for Climate Change Assessment [INCCA] has identified the key contributors to GHG emissions recorded in the Indian context as power generation (energy), industrial and commercial activities and agricultural activities, land use and land change activities and waste handling (NCCA, 2010).
A similar classification was reported by the US Greenhouse Gas Inventory of the US Environmental Protection Agency [USEPA]  and also a similar classification was reported by the European Environment Agency [EEA] for addition, solvent and other product use. The following six groups identified by the Intergovernmental Panel on Climate Change [IPCC] may be identified as the primary sources of carbon emissions, based on the literature.
· Buildings
· Transport
· Industry
· Energy
· Waste
· Agriculture, Forestry and land use 


The IPCC (Intergovernmental Panel on Climate) Change has recognised 'electricity and heat output' as the leading GHG emitting sector in terms of industry-related carbon emissions, accounting for 25 percent, while 'AFOLU' is reported as the second-highest greenhouse gas emitting sector, accounting for 24 percent of total carbon emissions. As shown in Figure 1, the "transport" and "building" industries account for 14 percent and 6.4 percent of the overall carbon emissions related to manufacturing, respectively.

"Buildings account for 12 percent in terms of indirect carbon emissions, which is the highest contribution, while "industry" accounts for 11 percent. It is also clear that a large portion of industry-related carbon emissions are accounted for by "buildings." Buildings make a major contribution to global environmental impacts, as (Scheuer, et al.,) observed, and McKinsey, suggested that the construction industry accounts for 20 to 30 percent of the global carbon footprint. It is also expected that this number will likely continue to rise in the future. The heavy use of energy by commercial buildings is likely to further increase the carbon footprint of buildings (Filimonau, et al.,).  Just 10 percent of hotels have in-depth energy management systems, according to Dascalaki and Balaras, and far fewer hotels have tackled the resulting carbon emissions.
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Figure 1 GHG Emission by Industry. Source - (Based on IPCC (2014) Figure 1.7 pp. 47).



Life Cycle Assessment (LCA) and Life Cycle Energy Analysis (LCEA)
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Figure 2 -Simplified model of building lifecycle Source- (Kamara, J.M.,2012).



	LCA is a proven method for measuring, over its lifecycle, the environmental effects of goods or services. It has wide international recognition in science as a means of enhancing the efficiency of goods or services in the environment (Ortiz et al., 2009). It is considered to be the most systematic tool for environmental assessment and comparison of resources, goods and services (Arena and de Rosa, 2003) and provides a framework for assessing the 'hidden' indirect environmental burdens that are relevant but rarely discussed in the literature.
	LCA assesses the total impact of the product or service under consideration and is genuinely holistic since it encompasses a number of various types of environmental impact (Menzies et al., 2007). However, since the emphasis here is on climate change, which has a direct connection to the use of energy with related GHG emissions, and since the primary environmental mental burden of buildings emerges from the use of energy, it is not reasonable 

to implement the full-scale multi-impact, traditional LCA in the building sector. Like the conventional LCA, the cornerstone of the LCEA is the lifecycle inventory, where energy flows are identified and quantified within the system under analysis, and the impact evaluation, where energy usage data are translated into GHG emissions (Menzies et al., 2007). LCEA was not planned to replace traditional LCA (Fay et al., 2000); instead, it was intended to provide a more comprehensive energy analysis of goods and services whose key environmental burden is considered to derive from the use of energy (Menzies et al., 2007). LCEA aims to provide a short and simplistic, yet accurate, insight into the energy usage of the building and related GHG emissions, to promote a deeper understanding of the contribution of buildings to the global carbon footprint and to serve as a measure of the carbon efficiency of the building (Fay and Treloar (1998), cited by Huberman and Pearlmutter, 2008; Fay et al., 2000).
Lifecycle energy consumption in hotel building
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(Figure -3) System Boundaries, Source – (Ronning and Brekke 2009).
	

The crucial aspects of energy usage, i.e., the greatest contribution to energy requirements, need to be defined in order to carry out the LCEA on hotels. It is recognized that it is possible to criticize the comparison of energy consumption values assigned to various phases of the construction lifecycle (Fig. 2) since the cases described in the literature vary in geography, climatic conditions, building size, styles and categories of use, approximate building life frame and its particular components, and data sources. Since the 'indirect' energy in buildings is the most difficult problem to solve, the aim here is to determine the relative importance of the energy requirements of the operational and embodied building and then compare the numbers found against other studies, an approach used by Sartori and Hestnes (2007).

Hotel’s Operational Energy Usage
According to Energy Solutions, energy is the second largest expense category for a hotel after employee salaries, accounting for 3 percent to 6 percent of hotel operating costs and accounting for about 60 percent of its CO2 emissions. 

As illustrated in the following table, energy use is affected by different technological, architectural, local and management factors. All of these factors can cause major energy consumption fluctuations, making it difficult to identify and estimate energy goals. 
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Description automatically generated](Table-1) Source - (“HNN - How to reduce energy consumption in hotels,” n.d.)





Due to the increased in occupancy, but also due to new ways of living and consuming, energy consumption in hotels has risen from 25 percent to 30 percent over the past decade. This is most apparent in the increasingly demanding requirements (more facilities and services), the more extensive use of electronic technology (computers, TVs, music devices), and the growth of operating equipment (electric cooking, cold rooms, elevators). It is expected that this exponential curve will continue for the next few years, with a 10% to 25% rise forecasted, according to Vlasta Zanki Alujevic´.

How is the consumption of hotel energy split?
According to REST 2005, energy in hotels is primarily used by temperature control, which on average accounts for 69 percent of energy consumption (63 percent for heating and hot water and 6 percent for air conditioning). In extreme climatic conditions, where temperature control within properties requires much more resources, these figures may be even more significant.
By first determining average temperature levels within properties to prevent excessive temperatures (e.g. too hot, too cold) and seeking a balance between suitable temperatures for visitors and sufficient energy usage, operators may minimize energy consumption. According to different global health agencies, an appropriate average is 19 °C (66 °F).
To a lesser degree, kitchens and other unidentified" outlets are other major energy end-users (11 percent each). Surprisingly, in this grouping, lighting/TV/radio ranks fifth (4 percent), followed by laundry (4 percent).
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Figure 2 Energy distribution in Hotel industry, Source – (Energy Dynamics, 2016)

How to reduce the use of energy in hotels 
Hoteliers have at their disposal a number of tools and procedures that can be conveniently applied, depending on the condition of the hotel, in order to minimize energy consumption. Hotel owners are often reluctant to adopt sustainability measures in general especially in the more cost-sensitive economic segments, where eco-friendly measures are viewed as costly.
However, even if the costs of the following measures will vary, the environmental benefits and cost savings would be substantial, justifying the required investments. In addition, there are no financial costs for some of the suggested actions listed in the table below; they also require human investment and care.
	It is important to point out that the implementation difficulties and expenses mentioned are descriptive and based on an industry average. They can vary based on whether the hotel is already opened or scheduled, and whether or not the building exists. Indeed when designing a new building, it is easier to incorporate environmentally friendly technical specifications instead of changing the technical characteristics (shape, insulation, basic [image: Table

Description automatically generated]construction materials, equipment) of an already designed building.
Table 2 Source -  (“HNN - How to reduce energy consumption in hotels,” n.d.)





Role of the hotel’s chain
It is not an easy task to implement sustainability initiatives in the hospitality industry. There are few synergies between hotel chains, which each have multiple stakeholders, as opposed to the airline industry, where businesses are grouped together under multinational alliances. Divergent priorities and goals create a challenging mix between the profit goal of the owner and the standard criteria of the hotel chain, making it difficult to develop concerted and global sustainability actions involving all stakeholders. For example, a hotel owner might be hesitant to adopt the brand's new energy-efficient air conditioning system because he sees it as costly and wasteful, regardless of the fact that the new system would minimize the effect on the environment as well as energy bills. In the lower hotel groups, which are most cost-sensitive because they have lower financial strength, this is particularly true.

Cost is a primary parameter to take into account when setting up a sustainable strategy. In addition, each hotel is unique and defined by different factors, from category to location, size to facilities, making it difficult for each property to find a correct benchmark and "models" to apply. Due to their scale, the concentration of hotels they own, run, lease or franchise in various parts of the world, their financial strength, and their relationship with the international community, hotel chains have a strong influence on the tourism industry. They host a huge number of visitors from all over the world each year and the main businesses are globally renowned.

They have a responsibility to advocate for the introduction of sustainability initiatives, first inside their properties and then in every hotel, because hotel chains are so influential. The fact that sustainability is now a real concern for visitors, who are increasingly aware of environmental concerns, makes this duty easier. Environmentally sustainable goods are often popularized by the advancement of innovations, making them more affordable and less costly.

However, their upcoming work to make the hospitality industry more sustainable is important and vital, as hotel demand continues to grow, consumption increases and creates a crucial need for environmental measurement and in our case, for energy usage to be controlled, as the deterioration of our environment is not reversible.

Conclusion 
As it hasn't been applied in this field before, Life Cycle Energy Analysis (LCEA) has great potential for environmental evaluation of hotels. LCEA provides a quick, yet accurate insight into the energy usage of the hotel and calculates the related GHG emissions, taking into account the additional,' secret' energy It operates units and impact measures that are easy to understand and makes it an appropriate decision-support tool for hotel managers and policy makers. A further benefit of LCEA for tourism is that it is possible to broaden its scope of application from hotels to other components of tourism, i.e., transport and activities’ and carbon requirements embodied in the energy production capital infrastructure. 
	Sustainability initiatives in any hotel are still a long way from being enforced, but the sector is waking up and stakeholders are beginning to get involved. In order to join a chain, hotel chains play their part in operating contracts that set rules and conditions a hotel has to follow. Monitoring systems and low-cost measures to reduce energy usage, which is 60% of the CO2 emissions of hotels, Instant impact on energy bills. Sustainability initiatives will however, function only with the participation of all stakeholders. Even if awareness of the topic is rising, sustainability is still as boring or costly and not taken as seriously as it should be for a part of the population. It will take time to change mindsets and make the law and not the 

exception to eco-friendly instruments, but this can be done with the participation of all stakeholders and contact with employees, industry, investors/owners and guests. Even if the hospitality industry is one of the world's most important economies, it is not bound by strong international regulations and depends primarily on the rules defined in each country. There are different requirements for a 4-star hotel in France than for a 4-star in the United States or in China. And hotels do not all use the same energy calculation metrics.
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