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ABSTRACT
Commoditisation is a word that causes very unpleasant feelings among all top hotel brands in the world which perceive it as a great threat. It emphasises price as the dominant criterion for the selection of both the destination and hotel by potential guests. Quality and brand are consequently endangered, and all this demands urgent solutions. Among other things, we must search for solutions to reduce input costs wherever possible.
It is clear that initial awareness and organisation promise an excellent strategy in finding the best solutions. In the early stages of hotel construction, we think about isolation, sufficient daylight, segmentation of energy supply according to priorities, the positioning of the building in relation to the cardinal points, quotas for each floor, choice of energy supply, sensory automatics, etc. A good head of maintenance or technical services will be sufficiently familiar with the schedule for monitoring energy costs and will be responsible for keeping the service documents of the entire hotel equipment, for regular periodic checks, and for ensuring that the most important supplies and spare parts are in stock. There are a number of technical tricks for reducing energy costs but they must be used selectively and applied without reducing the level of quality and satisfaction of guests. Moreover, we should take this opportunity to discretely promote our activities with our guests and carefully make them aware that we care for the environment and that we carefully calculate the prices we pass on to them.
Finally, there is the selection and creation of efficient tools and forms to evaluate the proposed activities and measures to achieve our goal. If we care about energy efficiency, we contribute to the wellbeing of everyone, and behave like responsible citizens, in this case, like good corporate citizens. Corporate citizenship means behaviour in which an organization shows sensitivity and responsibility towards clients, employees, shareholders and owners, the wider social community and the environment. In simpler terms, this mis the behaviour of a “good citizen”.
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INTRODUCTION

In the commercial and institutional sectors, the hotel industry is ranked as one of the largest energy consumers and is consequently burdened by correspondingly high energy costs. However, another fact is that these costs may be controlled more efficiently than any other operating costs. Most important, the extent by which these costs can be reduced has an impact on the financial results, increases profit, and makes a hotel more price competitive. In this way, the hotel can focus on guests and on occupancy. 

In addition, energy efficiency helps us to:
· Improve the level of comfort and guest satisfaction;

· Contribute to the aesthetics of the facilities;

· Reduce maintenance costs and system failures;

· Extend the operating life of equipment and value of facilities;

· Increase corporate culture and awareness;

· Reduce harmful gas emissions which affect climate change.

This should be familiar to managers at all levels in the hotel industry. They should also know how to: 

· Calculate the energy consumption of all hotel amenities and facilities; 

· Compare this to a similar model at a facility at home or abroad;

· Adopt measures and an action plan (Energy Management Plant) aimed at cost and energy savings;

· Calculate potential savings.

GUEST ATTITUDE TOWARDS ENERGY EFFICIENCY IN A HOTEL

How “green” is my hotel? This question is being asked by an increasing number of hotel guests. A survey conducted in the USA by Kimpton Hotels & Restaurants showed that 16% of guests choose their facilities precisely because they are environmentally friendly. These results were also confirmed by the Natural Marketing Institute, which developed an innovative manner of categorising consumers according to their attitude to lifestyle, health and sustainability. 
In 2007, 19% of the population in the US stated that they had a “lifestyle of health and sustainability” (LOHAS) compared to 17% who did not find this important and who did not show any kind of responsible behaviour towards the environment. Other eco-conscious consumers, known as naturalists (focused on natural/organic packaging of goods with strict health criteria), add to the percentage of the ecologically oriented population. This marketing segment pertains to a high social and economic stratum and is thus exceptionally attractive for hotels and the receptive tourism segment generally.
Almost 90% of respondents in a survey conducted in Britain on a sample of 2,000 hotel guests believe that hotels and tourism companies have the obligation and responsibility to operate in an environmentally friendly manner. It is interesting that 54% of the respondents would like to see positive developments in the reduction of carbon emissions before their next stay.
Leading Hotels of the World is another organisation that promotes sustainable and environmentally friendly behaviour in tourism through Sustainable Travel International (STI). It encourages the donation of 50 cents for environmental and energy programmes for each overnight stay.
The results of the JD Power and Associates 2007 North America Hotel Guest Satisfaction Survey show that guests are likely to participate when they find that a hotel is conducting an ecology and energy efficiency initiative. In fact, the survey indicates that 75% of hotel guests are willing to participate in such initiatives, which means that PR and marketing activities aimed at raising such awareness may result in a significant increase in the number of guests in the hotel.

Although this research seems to show that consumers are more inclined to stay in “green” hotels, other surveys indicate that 60% of regular guests confess that they forget about their “green routine” when they are not at home. A recent survey made by STUDYOLOGIC for Starwood Hotels & Resorts confirmed that although 70% of guests save water at home, only 18% of them do so in a hotel. As many as 63% of people simply say that they rather leave the light on when leaving the room, and 70% of guests open a new mini-bottle of shampoo and conditioner for every shower.

Therefore, a programme to raise awareness and to remind and encourage guests to save energy and to be more ecologically efficient in their behaviour is essential for every serious hotel facility. 

A CHANGE IN THINKING: A STEP IN THE RIGHT DIRECTION

In most cases, a successful energy efficiency programme will require some basic changes in the way technology is used, in the way employees behave, and in the way company policies and procedures are defined. These changes need not be drastic since, in many cases, even minor improvements can bring significant results. However, it is most important to remember that no change will yield significant results by itself, but needs to be implemented in interaction with other changes. To conduct these measures, top management needs to give its support through all the hotel processes and operations. 
Technological change: lighting, machines, HVAC (heating, ventilation, air-conditioning), water, energy control, recovery devices, building envelope technologies, etc., are being permanently developed and improved to become more energy efficient.
Behavioural change: Energy is consumed both by guests and by employees so that their habits and behaviour have a strong effect related to how wisely they use it. An excellent way of achieving energy efficiency is by influencing behaviour, improving knowledge and skills, and ultimately by offering a reward.

Organisational change: top-management support is crucial. For example, establishing energy commissions or councils can include energy reduction goals in the form of job responsibilities and duties, reports on the reduction of utility costs should be presented in staff meetings, and utility costs and bills need to be regularly monitored in the accounting department.

Figure 1


Employees carry the programme 

Although energy-efficient equipment and energy saving measures contribute to lower costs, it is still people who are at the cutting edge. In order for people to feel that they are participating in the organisation of these activities, they need to be provided with clear and precise information. In other words, managers need to familiarise their staff with the heating, lighting and ventilation systems (they must know their location, and the basic technical features by which they can be operated, etc.). The staff must also be familiarised in advance with all updates and with improvements to be made in the energy-efficiency of the equipment.
Staff must be asked to participate in energy efficiency campaigns by giving their input, through the setting of clear and achievable goals and by assuming responsibility.

Employees are the organisation’s eyes and ears. Not only are they in the ideal position to notice leaks, unnecessary lighting and other signs of energy waste, they can give immediate advice in this area. Listening to their input can save even more money. If treated in this way, employees are ideally qualified as energy efficiency ambassadors to hotel guests.

Do not forget to report on the results of such initiatives. Show your staff the results of their efforts, that is, the benefit for the company and the environment. Show them how they benefit from these activities through incentive and recognition programmes – distribute part of these savings to them.

Training and awareness raising

Training and awareness raising can contribute up to 10% of total energy savings. It is necessary to differentiate between specialist training for technical staff on one hand, and in-house seminars, meetings and demonstrations for non-technical staff. An internal communication programme can include various tools, including posters, flyers and newsletters, for raising awareness about energy efficiency and everything related to it.
It is especially important to communicate energy concerns to guests as well. Since their awareness of energy efficiency and the environment is continuously increasing, it is essential to do what is expected of us as a host.

Friendly reminders can be posted about turning off lights, or guests may be given information about recently installed devices for the purpose of saving energy, helping the environment and, what is most important, keeping the prices of hotel services down. Some hotel guests are happy if they can choose to use the same towels and linen for the duration of their stay in the hotel rather than pollute the environment by changing and washing towels every day. They may even be shown how to apply these techniques in their own homes. It is important to remember that guest satisfaction and loyalty may be increased by showing that we care about energy efficiency and climate change.

Figure 2: Energy matrix for hotels, motels and restaurants 

	Rating 
	Energy policy
	Gathering and analysis of information
	Implementation of energy and water management
	

	4
	·  Top management is completely committed to a strategy that involves an energy efficiency policy and an action plan with regular review 

□


	· Establishment of a comprehensive system for monitoring budget expenditure, identifying irregularities and savings opportunities 

· Savings are reported to guests and employees in an appropriate  manner 

□


	· Excellent hotel housekeeping and procurement department practice 

· Positive discrimination in favour of environmental and savings principles, including investment appraisal of all new objects and equipment 

□


	

	3
	· Establishment of a formal policy with minimal top management commitment

· Policy is not regularly reviewed 

· Limited awareness of staff about the existence of an energy efficiency policy 

□
	· Monitoring system established only for main users, where necessary 

· Savings are not reported to employees and guests 

□
	· Very good hotel housekeeping and procurement policy 

· Criteria used for establishing return on capital are identical to those used for any other investments 
□


	

	2
	· Savings policy originating from department managers is not adopted
 □
	· Consumption monitoring based on actual meter readings
· Analysis of trends and consumption inputs are a part of budget planning 
□
	· Solid hotel housekeeping and procurement policy 

· Investments into energy efficiency based only on short-term payback criteria 
□
	

	1
	· Only an unwritten set of instructions are used 
□
	· Annual cost reporting is based on user bills 
□
	· Limited quality of hotel housekeeping and procurement policy 
· No investments into improvement of energy efficiency 
□
	

	0
	· No energy management policy 
□
	· No meter readings or analysis of bills 
□
	· Very poor hotel housekeeping 
· Investments into energy efficiency are not considered 
□
	


Source: Office of Energy Efficiency - Natural Resources Canada
Saving Energy Dollars in Hotels, Motels and Restaurants
	
	Organisation aimed at energy efficiency
	  Communication
	Education

	
	· Energy management wholly integrated into hotel operational structure 
· Clear delegation of responsibilities for monitoring energy consumption 
□


	· Formal and informal two-way communication between department coordinators for energy, employees and guests 
□


	· Appropriate involvement of employees and guests in energy management at department level 
□



	
	· Role of department resource managers is very important 

· Department resource manager is accountable to top management for energy efficiency issues □
	· Campaign initiated to raise  awareness of energy efficiency, including  presentations targeting employees and guests 
□
	· Coordinated access to training on energy efficiency, including links with departmental energy efficiency policies 
□



	
	· Energy coordinator  appointed, but  line management and authority are unclear 
 □
	· Some training introduced to raise awareness of energy efficiency for facility users.

□
	· Only some opportunities identified for training in energy efficiency  
□

	
	· Energy management responsibilities exist but are not coordinated 
□
	· Informal contacts established between departments in relation to energy and water efficiency, as well as improvement plans 
□
	· Uncoordinated energy efficiency training among departments 
□

	
	· No resource management staff or responsibility for energy consumption 
□
	· No communication between departments in relation to efficiency in energy consumption 
□
	· No training in energy efficiency practice 
□


Average energy consumption standards in hotels per individual segment
Energy consumption costs in continental type hotels range, on average, from 15-18% of total hotel operating costs, and occupy second place among total operating costs of the hotel (immediately after labour costs). 

Energy costs are divided among individual hotel departments in the following ratios:

- heating and cooling      43%

- hot water                      15%

- kitchen                          10%


- lighting                          22%

- other                              10%

Figure 3
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Source: U.S. Environmental Protection Agency and the U.S. Department of Energy:

           Energy Star for Hospitality 2006.

The most frequent set temperatures in rooms in similar hotels according to the seasons are the following:
· summer 23ºC

· winter  20ºC

Every additional heating of a room above the set normal temperature by only 1ºC increases energy costs by 8%.

Energy consumption (electricity, gas and other resources) amounts to approximately 1.5 GJ/m2 (gigajoules), which corresponds to the size of approximately 400kWh/2 (kilowatt hours per 1m2 ).

Water consumption amounts to 800 litres or 0.8m3 per day and per occupied room as parameters for water consumption in the entire hotel.

According to current readings from a particular hotel in Croatia, water consumption was between 50 and 60 m3 which matches the world average since approximately 70 rooms were occupied during measuring. However, it should be borne in mind that in warmer months of the year water consumption will be above average due to the watering of plants and washing the area in front of the hotel.

The standard for gas consumption as the main ecological energy resource for the heating of facilities is approximately 400,000 m3 annually. 
APPLICATION OF STANDARDS WHEN PLANNING AND BUILDING NEW HOTELS

The most recent analysis and survey conducted by the magazine Hotels shows that out of 200 leading hotel managers in the world 51% have incorporated a sustainable energy-environmental concept in their newly built or renovated facilities, and 33% are planning to do so in the near future. The basis for this, in their opinion, is energy management. Key players, such as the Marriot, Starwood, Hilton and Wyndham have, therefore, asked for the introduction of standards which include a series of criteria according to which these new hotels could be judged energy efficient and ecologically acceptable. 

Luckily, even without this, the practice of hotel construction according to energy efficiency standards, including maintenance in the operating stage, already exists. The initiative for such a practice was launched by Leadership on Energy and Environmental Design (LEED), an organisation of professionals trained for planning and building ecologically acceptable and sustainable buildings. Marriott has already built its first LEED certified hotel – this is the Inn & Conference Center by Marriott near the University of Maryland (USA). 
The construction of such hotels is believed to be much more expensive than conventional construction. However, research has shown that these costs are not that high when measured against the benefits during the active phase, that is, during the operating life of the facilities (CoreNet and Jones Lang LaSalle's survey). The most important principles for the construction of energy efficient and ecologically acceptable hotels are the following:

· using energy-efficient apparatus;

· using ecologically sustainable materials; 

· using recyclable materials; 

· using materials produced in accordance with standards for reduced or no chemical toxins;
· positioning of the facility depending on appropriate exposure to sun;

· installing insulation materials in external walls while respecting the principle of thermal bridges;

· installing heat recovery devices. 

INVESTMENTS IN ENERGY EFFICIENT EQUIPMENT AND UPGRADING

The installation of energy efficient equipment and devices not only saves money but, more importantly, increases the value of the facility itself in the event of sale. When installing such equipment and devices it is important to do so gradually, favouring those with the shortest payback period. This practice is referred to as cherry picking, that is, we first pick those that may be picked from the ground and then those that require climbing the tree, which requires more time and effort. In other words, the ability to invest in upgrading energy efficiency with a longer payback period is based on rapid savings based on investments in equipment for the same purpose and with shorter payback. Fig 4 shows the payback period on investments for the most important energy efficiency items.
Fig. 4

	System (position)
	Estimated energy savings
	Approximate payback

	Lighting  
	0.06 GJ/m2
	4 years

	Machinery
	0.02 GJ/m2
	5 years

	HVAC (heating and cooling)
	0.20 GJ/m2
	6 years

	Water consumption
	0.09 GJ/m2
	4 years

	Control devices
	0.07 GJ/m2
	5 years

	Building envelope
	0.03 GJ/m2
	8 years


Source: Office of Energy Efficiency - Natural Resources Canada:
Saving Energy Dollars in Hotels, Motels and Restaurants

The table shows that investments in more energy efficient equipment reduce costs by up to 20%. In addition, such measures contribute to facility aesthetics and to the comfort level which encourages guests to revisit, which, of course, brings extra money which is not calculated in the above table. 

TIPS AND INSTRUCTIONS FOR INDIVIDUAL ENERGY SEGMENTS
This chapter is cited from the text by the same title prepared by the Office of Energy Efficiency, Natural Resources Canada. 

Guest rooms

· Instruct housekeepers to avoid turning on the TV while cleaning rooms. As soon as the room is clean, all lights and appliances should be turned off or, in the case of smart rooms, set to appropriate values.
· Open drapes and shades curtains when cleaning rooms in order to let daylight in, and close them after cleaning to achieve additional thermal insulation. 

· Install a weatherboard in housekeeping common areas in order to constantly remind housekeeping staff of weather conditions so that they can set the appliances in hotel guest rooms as required
· Check for worn or cracked door and window caulking, including those that are permanently closed.

· Increase the level of lighting in rooms by installing translucent lampshades. 

· Place stickers and tent cards in rooms with energy efficiency tips for guests.

Front Desk and Public Areas

· Keep windows and outside doors closed while heating and air-conditioning systems are operating.

· When preparing and cleaning conference facilities, lower thermostat settings in winter and increase them in summer. The lighting level should also be reduced, and heating or air-conditioning, as well as lighting, should be completely turned off when these premises are not in use.

· Position thermometers appropriately in larger open areas of the hotel, in particular in vertical communication where warm air naturally rises, in order to ensure equal temperature in the entire room.
· Turn off office equipment when not in use.

Pools 

· Cover pools when they are not in use in order to reduce evaporation and heat loss.

· Where possible, install steam catchers and heat recovery ventilators in larger pools to ensure pool reheating. 

· Rinse backwash filters only when the pressure in them is lower than prescribed by the manufacturer. 

· Eliminate or reduce any unnecessary lighting, except if necessary for security reasons.

· Regularly check pool temperature to ensure that the thermostat is functioning properly. The pool temperature should not exceed 27ºC.

Laundry

· For maximum efficiency, ensure washers and dryers run only when fully loaded.

· Use the lowest water temperature that ensures regular laundry washing and disinfection. 

· Check belts, pulleys, drain valves and balance of pressure on appliances.
· Schedule the running of machines at off-peak periods to reduce cost.
· Install steam catchers in the laundry and use proper installations and heat recovery ventilators to warm water.

Main kitchen

· Establish periodical checks of the start-up and shut-down schedule of all main kitchen appliances, in particular of air-deck ovens.

· Significant energy savings are achieved by pre-heating air-deck ovens, broilers and fryers. 

· Try to break the bad morning habit of starting up all kitchen appliances regardless of their use.

· Cover pots and pans to reduce cooking time.

· Prevent fans from blowing directly onto kitchen surfaces and appliances. 

· Use sinks full of water instead of running water to wash pots and vegetables. 

Dishwashers

· Add extra insulation to prevent heat loss in water heaters and tanks for sorting and heating of plates. 

· Do not over-dry dishes. Set the power of dryers to deliver heated air for just as long as necessary to dry dishes.

· Check the rhythm of the proper rinsing of dishes to allow boosters to create the minimal required temperature.

· Regularly remove hard-water lime deposits from spray nozzles, tanks and heaters. 

Food refrigeration

· Refrigerators operate most efficiently if the set temperature is 3.2ºC, and freezers if the temperature is -18 to -15°C.
· Food needs to be cooled before being placed into a refrigerator or a freezer.
· Do not overfill refrigerator boxes. Proper refrigeration requires sufficient air circulation.

· Regularly check fans, condensers and compressors. Clean them regularly because dirt reduces efficiency.

· Ensure tight and proper closing of doors. Keep door gaskets and seals in good condition. This can be checked by inserting a piece of paper between the door and the frame – if the paper is easily withdrawn, this means that the door does not fit property. 

· Ensure regular checking of compressor belts for proper tension. Replace damaged and worn belts. Regularly check compressor cables since the increased presence of frost may indicate impaired insulation. 

· Defrost freezers from time to time since increased frost reduces efficiency when not in use. 

· Ensure that curtains in freezers are always in a vertical position in order to keep out warm air.

· Oil stains near the compressor indicate the need for emergency service.

Fryers

· Ideal fryer temperature should be set between 163°C and 177°C.
· Regularly clean grease and food remains from exhaust hoods.

Motors

Motors are used to run HVAC systems (heating, ventilation and air-conditioning), elevators and other equipment and may consume more than 50% of the overall energy used in a hotel. During its typical 10 year operating life, a motor may use energy valued at up to 50 times its original cost. For example, a €1,000 motor may use energy that will cost up to €50,000 during its operational life.
· Energy-efficient motors are a very good investment. Even if they contribute by only 2-8% to energy savings, they give returns in 2.5 to 5 years compared to less energy-efficient motors.  
· Adjustable speed drivers regulate motor speed according to the work required. Reducing motor speed by 10% may reduce power consumption by 27%, while a 20% speed reduction can reduce consumption by 49%. These drives are particularly useful in the case of high-efficiency motors because they run faster than conventional motors. An additional benefit is reduced noise which contributes to guest-room comfort.
· Power factor correction capacitors are devices that store electrical charges and reduce power consumption needed by the motor to generate magnetic fields. This is particularly important when these devices are classified into a lower tariff category according to nominal power.

· Energy efficient drive belts have longitudinal teeth that improve grip and reduce slippage, and are only a little more expensive than standard belts. Of course, it is necessary for inspections to be performed every few months and for the belts to be replaced when worn.

· Choosing the right motor. Motors that are more powerful than required are inefficient. This is particularly worrying if the motor is loaded under 50% of its capacity.

HVAC (HEATING, VENTILATION AND AIR-CONDITIONING)

This segment is the biggest energy consumer, but is also highly important for guest comfort and satisfaction. Excessive heat or cold, that is, insufficient air circulation in guest facilities, will cause guest complaints. Optimum efficiency requires that one part of the system complements the other – in particular when the ventilation system helps distribute hot and cold air.
Common HVAC-related measures

· Choose the right system when replacing the HVAC units, usually at the end of their life cycle. In addition to other criteria, the most important aspects to consider are energy efficiency, maintenance costs, noise level, etc.
· Outdoor air economisers should include air-handling units to be able to use outdoor air for natural air-conditioning during spring, autumn or cold summer nights when air humidity is not that high. 
· Smart thermostats have preset heating and cooling limits – they override unnecessarily high or low settings by guests or staff
· Heat recovery ventilators are very sophisticated units that use the heat from ventilation exhausts which they reapply, for example, to heat water. Their payback is up to 3.5 years.
· Zone isolation and control ventilation reduce air-flow when a low carbon-dioxide level indicates that a room is not in use. This system includes the use of variable-frequency drives and shut-off dampers. The benefits lie not only in decreased air distribution, but in the fact that less air needs to be heated or cooled.  
· Replaceable insulation for pipes, valves and fittings is made of non-combustible materials and yields payback in less than four months. Traditional insulation is often not replaced when it is removed or when it gets damaged. This results in enormous heat loss or heat gain. In contrast, replaceable insulation simplifies maintenance and access to thermal barriers. 
· Proper and timely maintenance is of crucial importance for any system since it contributes to the reduction of operating costs, extends operating life and prevents expensive repairs. This is particularly important in relation to cooling towers (chillers), which may have problems with deposits, clogged nozzles, biological growth, poor air flow and reduced pump functions. The mentioned problems may lead to reduced performance and raise operating costs by 10-20%. In new boilers, proper maintenance could result in savings up to 20%. 
Heating-specific measures

· High efficiency condensing boilers may save a great amount of energy when the time comes to replace old boilers. Such a unit may achieve seasonal efficiency above 96% (compared to 75% for old boilers). Incremental paybacks of 2 to 6 years are usual compared with purchasing mid-range boilers, but initial costs may be twice as high. For example, the piping network and terminal heating units may have to be redesigned for condensing boilers. 
· Boiler flue gas economisers are heat exchangers that preheat water using boiler-stack and exhaust gases. With a price of approximately €25,000, economisers increase efficiency by 5 -10%, and, in large facilities, the payback period is 10 years. 

· Air preheaters use hot stack gas to preheat fuel before combustion. These units cost approximately €10,000 and have a payback period of 2.5 to 3.5 years.

· Boiler combustion and oxygen-trim systems minimise energy loss and reduce the amount of excess air or fuel in a boiler stack. This automated system ensures the proper fuel-to-air mixture is maintained. With a price of €7,000 for a 300-horsepower boiler, this system provides energy savings of 1-5% and a payback of approximately five years.

· Boiler blowdown heat recovery uses a heat exchanger to extract thermal energy from hot water that is continuously drained from a boiler. Depending on the additional steam parts, the price range is from €7,000 to €22,000, and the payback period is about 6.5 years.
· Automatic vent dampers for boilers prevent residual heat from being extracted from warm stacks, reduce the amount of air that passes through boiler-heat exchangers and improve comfort conditions in winter by helping maintain humidity in a building.

Special measures concerning air-conditioning
· Energy-efficient chillers have better controls, condensers and compressors than ordinary ones. Their costs, however, may not always yield reasonable paybacks and may not make up for inefficiencies in other parts of the air-conditioning system.

· Refrigerants themselves can save energy. For example, chillers (coolers) that use an HCFC-123 refrigerant currently have the highest energy efficiency at 0.49 kW per ton.

· Thermal energy storage (TES) enables you to store cool water for later use as an air coolant. This function is particularly important in summer during increased consumption. Approximate payback is 10 years.

Water-related energy efficiency measures

Hot water

It is most important to pick the right water heating system. Laundry requires water heated up to 71ºC while water in guest-room taps should be around 49ºC. In some types of facilities, depending on the capacity and service possibilities, it is reasonable to have separate heating units for individual purposes in order to be able to implement savings measures more efficiently.  

· Water heater timers ensure the operation of the heater only during active periods. Insulating jackets for water heaters are also an effective and very sound investment.
· Flow aerators are very efficient devices on a showerhead or tap which reduce water flow by 50% and give paybacks in less than one year.
· Ozone laundry uses electrically generated ozone gas which serves to clean the laundry. This method reduces water and energy use by at least 30%, thoroughly disinfects laundry, reduces chemical use, extends machine operating life and contributes to a better work environment for staff. 

Cold water
Domestic cold water is also important when considering energy efficiency in a hotel since energy is often used for toilet water pumps, fountains, coolers, humidification, purification of drinking water, etc.

· Low-flow toilets, urinal sensors and similar devices may reduce water consumption by up to 20%
Building envelope

Windows

· Different options and types of windows contribute to a better thermal building envelope, depending on types of window frames with thermal bridges and insulation glass panels which may be applied, and a special reflective film. Wood and vinyl frames are more energy efficient than aluminium.
· A more cost-effective option than installing new windows may be the upgrading of existing ones with solar glazing or a reflective film. This may save up to 20% of energy, with an approximate payback of up to 3 years.
· Daylighting panels are translucent units that diffuse the light within a space and reduce glare with higher R-values than ordinary windows.

· Other window coverings such as shutters, drapes and curtains provide thermal insulation by preventing heat from entering rooms in summertime. 

Doors

· Revolving doors are the best choice for the entrance into the hotel since they provide optimal protection against wind and weather and are very practical, provided that their frame is periodically checked. 
CONCLUSION

Currently, the hotel industry is faced with a series of problems and challenges. Globalisation brings in new destinations and new brands to compete with existing destinations. Online communication (click and view) provides maximum transparency and is leading to strong pressure on prices which are increasingly becoming a criterion in the selection of the hotel and destination. This pressure is reflected in all inputs – costs and prices, of which some have more and some less room to be rationalised, given that quality and guest comfort may not deteriorate. Since the staff cost component is rarely questioned (UNWTO indicators track a constant growth) just as other minor forms of rationalisation are not debated, increasing energy efficiency and reducing costs appear as a necessary choice, especially since they can bring additional positive benefits. The immediate one is the positive effect on the environment, that is, space, which is the most important element in the hotel industry and in tourism in general because these sectors rely on it and build upon it as their primary resource.
Media reports on natural disasters resulting from climate change strengthen personal and public opinion that a change in behaviour is necessary, including, among other things, more efficient energy use. Therefore, this is the chance for the hotel industry to use its PR and other marketing activities to additionally increase its appeal, achieve necessary symbiosis with guests, and, finally, earn the status of corporate citizenship.
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