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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 essential factor in the rationale of industrial decisions (Schramm 1998; Mirasgedis et al. 2008; Samarakoon and Gudmestad 2011). Global climate change (Kräuchi 1993) was indeed considered as a long change in climatic factors, such as temperature changes, rainfall and wind patterns, from the meteorological conditions which have characterised the earth since the start of the twentieth century. As per the United Nations World Tourism Organization [UNWTO], within that span since 1950 and 2013, vacationers jumped from 25 million to 1087 million (UNWTO. Tourism Highlights, 2014). In addition, the hotel industry has also been recognised as a primary source to Green House Gas (GHG) carbon output. Amounting to the lack of appropriate carbon offsetting guidance system, environmental problems caused by hotels have abated.. (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). Hence it is clear that the hotel industry wants a proper Greenhouse gas management system which could be used uniformly. Sustainability, however, is a critical threat among relevant parties, and greenhouse gas emission mitigation is seen as a green new deal, as well as an important aspect of a hotel service. (Ricaurte, E; 2011). 
	Lowering environmental pollution has been an urgent necessity, even though it is imperative now for tourism sector to use traditional approaches to determine tourism-related greenhouse gases and formulate appropriate actions to curb carbon with a substantial effect on global co2 emission (themes).  It is important to measure them effectively in order to set up carbon reduction strategies. 


Literature Review  
Marriott International is a hotel chain with more than 5,700 properties spread over 110 countries, along with the flagship product of Starwood Hotels. Marriott is constantly seeking for opportunities to expand and extend its international footprint with much more than 195K rooms in the current development pipeline. Marriott is no exception to the problems it faces with climate change issues.

Differences in consumer behavioral patterns are really a risk associated to surging issues like climate change and also the  interest of customers in trying to reduce their individual environmental impact. Customers seek themselves responsible and anticipate the same from the businesses they support. In order to be more eco sustainable customers are likely to prioritise and reward companies that change their business operations. Marriott is regarded as the pioneer in the hotel sector. Consumers would expect their hotels to be "environmentally friendly" especially from  Marriott to make it a consistent customer option. The business would become less important to tourists if Marriott fails to resolve the environmental issues of climate change

A rigorous research work has been developed in order to assess current policies in environmental impact research across the planet. This study will assess the value of having a proper method of monitoring carbon emissions, not just for the hospitality business, and also for most other industrial sectors. In the Indian context, the Indian Network for Climate Change Assessment [INCCA] recently listed major factors towards Co2 emission as electricity generation (energy), heavy industrial activities and agricultural processes, land tenure transition pursuits and waste management (NCCA, 2010).
The US Global Warming Portfolio of the US Environmental Agency has encountered a similar review related and the European Environment Agency [EEA], however it has reported a similar classification for applied, chemical as well as other product uses. Based on literature review, the six key entities listed by the United Nations environment Program [IPCC] could be regarded as the primary sources of carbon emissions.
· Buildings
· Transport
· Industry
· Energy
· Waste
· Agriculture, Forestry and land use 


In terms of industry-related co2 emission, the IPCC (Intergovernmental Panel on Climate Change) also listed 'total energy efficiency' as top CO2 emission gaseous energy industry, accounting for 25 percent, while 'AFOLU' is documented it as conversely pollutant generating sector, accounting for 24 percent of total CO2 emission. The "transport" and "building" sectors compensate for 14 percent and 6.4 percent of gross manufacturing-related carbon emissions, as shown in Figure 1,
" In addition to increased environmental impacts, construction industry responsible for 12 percent, which would be the broadest contributors, while' manufacturing' sector resposible for 11 percent. It is also clear that "buildings." account for a large portion of environment greenhouse gas emissions. As (Scheuer, et al.,) suggested out and McKinsey reported that the construction industry accounts for 20 to 30 % environmental impact, buildings make a significant contribution to global environmental impacts. It's often projected that this figure will easily continue to grow significantly. The heavy use of resources by industrial buildings is able to increase the carbon footprint of construction significantly (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)

[image: Simplified model of building lifecycle stages and interface between... |  Download Scientific Diagram]

Figure 2 -Simplified model of building lifecycle Source- (Kamara, J.M.,2012).



	LCA is a proven technique for measuring the environmental effects as well as service providers along of its lifecycle. It would be generally known internationally in research as a way of improving the environmental effectiveness of products or services (Ortiz et al., 2009). It's often deemed to be the most standardized instrument for environmental review and resource, goods and service comparative analysis (Arena and de Rosa, 2003) and offers a framework for the evaluation of the 'concealed' oblique environmental effects which are essential yet widely ignored mostly in empirical studies.
	LCA calculated to assess impact of its activities or service under scrutiny and is totally and utterly systemic since it includes a range of different forms of environmental impacts (Menzies et al., 2007) However as the objective is really on climate change, which is intrinsically linked with the use of power generation through resultant Co2 emission, and even though the key psychological pressure in structures built again on surroundings pertains from the use of energy, it is not appropriate to use it. Formulation in the industrial sector of the orders of magnitude, conventional LCA.
 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). 
The objectives of LCEA is to have a clear and concise albeit accurate analysis into high level of energy use as well as associated Greenhouse gases, thus facilitate a broader understanding of the effectiveness of building structures to a global environmental impact as well as to provide as an indicator of the building's carbon performance (Fay and Treloar) (1998).
Lifecycle energy consumption in hotel building
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(Figure -3) System Boundaries, Source – (Ronning and Brekke 2009).
	

For ability to take out the LCEA for lodging, it's indeed necessary to analyze the core aspects of energy use, i.e. the greatest contribution to energy requirements. 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) Although this example mentioned in the literature may differ in location, temperature and precipitation factors, scale of building works, styles and areas usability, estimated life frame of the building and its basic components, and sources of data. Since 'indirect' energy in buildings is the most challenging task, the objective is to analyze value of the functional and integral hotel's energy output and then compare the figures found against other studies, a method used by (Sartori and Sartori 2007). 

Hotel’s Operational Energy Usage
Energy seems to be the 2nd biggest expenditure classification for a hotel after hiring practices, accounting for 4 percent to 7 percent of operational expenditure which accounts for 60 percent of its Carbon emissions, according to Energy Solutions.
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.)





Across the last years, energy consumption in lodging has risen from 26 percent to 31 percent due to the rise in demand, and moreover due to new lifestyles and consumption. Which is most significant throughout the growing demanding applications (more products and services), the broader use of electronic technology (computers, televisions, music devices) also, the growth of operating equipment’s.  This exponential curve is predicted to continue rise up to 10% to 25% as per Vlasta Zanki Alujevic.
How is the consumption of hotel energy split?
According to REST 2005, air temperature largely requires electricity in hotel industry, which accounts for 69 percent of global greenhouse gas consumption on average (6 percent for air conditioning and 63 percent for heating and hot water). This statistic might be even more essential in harsh weather, whereby thermoregulation within properties involves much more electricity.
Service providers could cut energy expenditure by first assessing average temperature levels within properties to prevent unnecessary intense heat (e.g. too hot, too cold) and understand the difference between adequate guest temperature levels and increasing energy use. The appropriate temperature is 19 ° C (66 ° F), according to myriad global health agencies.
Kitchens and other unspecified sources are other major energy end-users to a lesser degree (11% each). Oddly, lighting/TV/radio ranks fifth in this grouping (4%), 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 
In terms of greenhouse gas emissions, hotel companies must be at their option all range of tools and techniques which can be successfully accomplished, vary based on the hotel's position. In addition, hotel operators are quite often hesitant to take sustainability initiatives, mostly in the much more cost-sensitive economic segments, where eco-friendly measures are considered expensive Conversely, as the costs of these steps were to vary, there'd be important environmental benefits and cost benefits, explaining the investment projects. Besides that, in some of the implied interventions listed in table below, there are no financial costs; they also influence community effort and concern.
	It is appropriate to understand  that challenges and expenditure of execution stated are generic and focused on an industry standard. They will largely depend on whether the lodging has been operating and planned, and whether the construction occurs or not. Indeed it is easier to incorporate eco friendly technological requirements when constructing a new project, 


instead of modifying 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. When referred to the airline sector, whereby organizations are joined together under global alliances, there are few strategies between hoteliers, which both have several actors. Distinct stated objectives create a competitive balance between the owner's profit target and the lodging brand's generic standards, making it difficult to develop coordinated and worldwide sustainability actions involving all actors. For e.g., a hotel management might be reluctant to introduce the new energy-efficient air conditioning system to the hotel because it may recognize it as complex and expensive, irrespective of the fact that the new system will reduce the environmental impact as well as energy bills. This is especially true in the lower hotel classes, which are more cost-sensitive because they have reduced economic muscle.

When establishing a sustainable approach, capital is an important aspect to take into account. Furthermore each property is unique and different and influenced by a variety attributes, from category to destination, structure to services, making it very difficult for each property to find a reasonable baseline and to collaboration with leading Hotel operators have a significant impact on the tourism industry because of their volume, the number of hotels they operate, freehold agreements or franchise agreements in different parts of the globe, their financial muscle, and their relationship with the international organizations. Every year, they attract a large number of tourists from all across the globe and the key organizations are renowned globally.


They have a duty to advocate, first within their properties and then in every hotel, for the adoption of eco -friendly initiatives, since hotels are so directly applicable. This duty is made clearer by the fact that sustainability is now a legitimate concern for tourists, who are increasingly aware of environmental issues. By advancing technologies, environmentally friendly products are also popularized, making them more competitive and less expensive.

However, as hotel demand continues to rise, consumption increases and creates an important need for ecosystem measurement and in our case, for energy use to be regulated, as the degradation of our environment is not reversible, their future efforts to make the hospitality industry more environmental friendly and it is extremely vital.

Conclusion 
Life Cycle Energy Analysis (LCEA) has immense concern for future assessment of hotels because it cannot be applied in this area previously. LCEA provides a rapid and precise glimpse into the hotel's resource use as well as analyses its corresponding Gas ( ghg ) emissions, reflecting the additional hidden' energy. It conducts units and impact measures that are easy to understand and makes it an appropriate stance platform 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. Conservation is just as dull or expensive or just not taken as seriously as it was for certain proportion of the population, even though knowledge of the subject is growing. Changing mindsets and making the law and not the law will take time. 

But this can be achieved with the involvement of all stakeholders and communication with staff, industry, investors/owners and visitors, except for eco-friendly instruments.
Whilst also one of the most significant economies in the world is the hospitality business, it's not really compelled by significant global legislation and largely depends on the rules established in each country.  For an example 4-star hotel in France, there are different conditions than for a 4-star hotel in the United States or in China. And hotels do not all use the same metrics for measuring capacity.
Strategic recommendation 
Technology solutions such as heat pumps, superior temperature insulation, LED lights and automatic light controls need to be used by hotels with intelligent sensors that switch off lights when they are not in use, heat recovery shower systems that catch and reuse boiler energy, and sun pipes that minimise the need for artificial lighting by increasing natural light.
Via low-flow showerheads, measures to minimize water usage often have the knock-on effect of reducing the energy required for water heating. In the construction of these properties, the company has also implemented low-carbon strategies using wooden construction methods from recycled wood.
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