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Abstract: Hotels are energy-intensive buildings; therefore, in this study, we investigate the indicators
used for measuring the energy efficiency of one- to five-star hotels, in temperate and tropical regions
of Asia, Europe, and Africa. There are several indicators for measuring energy intensity, but we found
that the “total average annual energy use intensity index”, measured in kilowatt-hours per square
meter per year (kWh/m? year), was most often used. Surveys and energy audits are the methods
used most often to collect the indicator data. Hotels in the tropics tend to consume more energy than
those located in temperate zones, with four- and five-star hotels consuming the most energy.

Keywords: hotels; intensive use of energy; indicators; energy consumption

1. Introduction

According to [1], hotel buildings are classified as one of the highest energy consump-
tion building categories. Hotels, together with offices and retail, consume the most energy;
for example, in the UK, these represent more than 50% of the total energy consumption; in
the USA, 64%; and in Spain, 85% [2].

Hotel buildings make intensive use of energy [1,3-18], which generally comes from
the burning of fossil fuels, such as oil and liquefied petroleum gas (LPG). Almost all of
them offer services such as air conditioning, hot water, and laundry, which in many cases
are provided by inefficient equipment [6,14]; the aforementioned aggravates the problem
of environmental pollution. The majority of these hotel buildings were designed to be used
throughout the year and with different schedules, and they also offer other services such
as restaurants, swimming pools, spa, and conference rooms [1,4,6-8,10,11,14,15,17-21]. It
should be noted that hotel guests tend to be very demanding in terms of thermal and visual
comfort, since they are paying for these services, and sometimes they indiscriminately
use these services offered in their rooms [5]. Therefore, hotels generate large amounts of
CO;,, which leads to negative impacts on the environment [4,12] and also diminishes the
companies’ profits [14] due to the high energy costs.

Effective and objective energy benchmarking for hotels comprises a meaningful and
useful method of ensuring the sustainable development of the lodging sector [22]. Monitor-
ing energy consumption in hotel buildings can be carried out by an energy audit [23], and
it is therefore important to identify the indicators that can be used to measure the intensity
of energy consumption in hotels and identify if the same indicators are being used or if
they are different.
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Core Question and Specific Questions

The aim of this study was to identify the indicators that can be used to measure the
energy efficiency of all areas in a hotel building, and their behavior in different climatic
regions, as well as in different categories of hotels (Table 1). Studies have indicated that the
following three specific questions should be considered:

1. Which indicators are used to measure the energy efficiency of hotel buildings?
2. Isthere a relationship between hotel classification and energy efficiency?
3. Isthere a relationship between the climatic region of the hotel and energy efficiency?

Table 1. Indicators for measuring hotel energy efficiency, central question, specific questions, and response variables. The
response variables of each of the specific questions are shown in the row of variables or indicators.

Central Question: What Are the Indicators to Measure the Energy Efficiency of a Hotel Building from 1995

to 2019?
Specific What types of indicators are used to measure Is there a r.eliatlc?nshlp between s there 2 rela.tlonshlp between
. .. . hotel classification and energy the climatic region of the
Questions energy efficiency in hotels? - -
efficiency? hotels and energy efficiency?
Total energy consumption vs. Floor area
Consumption of Electric Energy (EE) vs.
floor area
Consumption of Thermic Energy (TE) vs.
. Floor area . . .
Variables or . Total energy consumption vs.  Total consumption vs. climatic
. Consumption of EE vs. beds A .
Indicators hotel classification region

Consumption of TE vs. beds
EE consumption vs. overnight stays
TE consumption vs. overnight stays
EE consumption vs. rooms
TE Consumption vs. rooms

2. Methods
2.1. Strategy for Information Search

The bibliographical search for this review mainly consisted of primary documents
(original scientific papers), and the contributions from some conferences proceeding reports
were also considered. The multidisciplinary ISI Web of Knowledge database was used since
it is a system that offers a high-quality content platform and the tools to access, analyze,
and manage research information. The Scopus database and Google Scholar were also
used. The process is shown in Figure 1. Papers that were reviews, theoretical simulations,
or that only reported some hotel services, such as air conditioning, laundry, and kitchen
services, were not selected; only original papers that reported energy efficiency in all areas
of the hotel were selected for this study.
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Key question: How is the energy efficiency of a hotel

measured?

Search terms: hotel* “energy use intensity” OR “hotel* energy consumption" OR "hotel* energy use" OR
"hotel* energy management" OR “hotel* energy performance” OR “hotel* energy audit” (Scopus = 33,
WoS =20, GA = 1210)

]

The Scopus and Web of Science (WoS)
databases only show results from the Year

2005 to the year 2019 Search articles in Go.ogle Scholar (GA) between the
years 1990 to 2004
Scopus =33 Wos=20 GA =116

First filtering.
(Review titles of articles and group
those in common)

Scopus =13
WoS =0
Scopus & WoS =20

)

Scopus =6
Scopus & WoS =10

Second filtering
Review abstracts looking for if
they mention any Index (EUTI) for GA =5
- the studied hotels

Third filtering
Read articles and eliminate those that are

reviews of other articles or are theoretical ;»
| simulations or determine some EUI

partially and only for some hotel service

Scopus=4 Scopus WoS=7 GA=4

<—|_ Fourth filtering.

Articles are entered manually.

Total items = 26 Scopus=4 Scopus & WoS=7 GA=4 Manual=11

Figure 1. Flow chart showing the procedure used for the selection of the studies considered for this review.

The following main keywords in the subject and title, in English, were used in the
search: energy, hotel buildings, energy consumption, indicator, use, and intensity. The
scope of this review was from 1995, which is when the indicator that measures energy
efficiency in all areas of a hotel was published for the first time, until the beginning of 2019.
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2.2. Compilation of Information

Once the scientific papers were defined, we proceeded to collect the information in
a database, which contained the bibliographic information, keywords, abstracts, support
details, and other information (based on Scopus criteria). Additional information that was
added included the number of authors, continent, climatic zone (temperate, tropical, or
cold), number of hotels studied, the place where the study was conducted, years of data,
type of hotel, and all the indices that were found. Finally, the type of method to collect the
data was considered since it could be helpful to similar studies.

3. Results and Discussion
3.1. Characteristics of Publications

Only 26 scientific publications met the search criteria for this study. In Figure 2,
publications per year and accumulated are shown. For the review period (1995 to 2019),
the first publication was in 1995, and there were 9 years without publications, 10 years
with one publication per year, 2 years with four publications per year, 2 years with three
publications per year, and 1 year with two publications. The reasons for this behavior
are unknown.

—e— Publications per year
—a— Accumulated Publications

.A.M._/\/\_/\/

2000 2005 2010 2015 2020
Years

Figure 2. Publications per year and accumulated during the study period (1995-2019). The gray line indicates the frequency
of accumulated publications and the black line the number of publications per year. The x-axis indicates the year, and the

y-axis indicates the number of publications.

In Figure 3, the publications by type of document and source are shown. Among
the 26 publications in this review, 22 are original scientific papers and four are conference
proceeding reports. About the publications in indexed journals, 12 are published in the
journal Energy and Buildings, while 10 are published in the following journals: Energy,
HKIE Transactions, Hospitality Management, IEEE ICBEST, International Journal of Hospi-
tality Management, Journal of Cleaner Production, and Journal of Science and Technology
in Civil Engineering, and Renewable Energy and Sustainability (Switzerland). Finally,
four of the publications were presented at the following conferences: Proceedings of the
15th IBPSA Conference, San Francisco, CA, USA, 7-9 August 2017; ICEAMM 2017 IOP
Conference Series: Materials Science and Engineering, Proceedings of the 28th Chinese
Control and Decision Conference, CCDC 2016, 9th International Symposium on Heat-
ing, Ventilation and Air Conditioning (ISHVAC); and Proceedings of the ICETCE 2011
International Conference on Electric Technology and Civil Engineering.
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Figure 3. Publications by type of document and source. The x-axis indicates the type of publications and the y-axis indicates
the number of publications during the period from 1995 to 2019.

Figure 4 shows the publications by climate region and country. It should be noted
that China has 38.46% of the publications, followed by Taiwan and Greece with 11.54%
of the publications each. The remaining 38.46% of publications is distributed among the
other countries. There are 13 publications on tropical regions and 13 on temperate regions.
Among the 26 scientific papers used for this study, 65.38% are papers from Asia, 30.77%
from Europe, and 3.85% from Africa. No scientific papers were found for America or
Oceania, based on the criteria of this review.

Vietnam
Taiwan
Singapore
Nigeria

Indonesia

Tropical

China

Portugal
Italy
Greece
France
Europe
Spain

Temperate

China
0 1 2 3 4 5

Number of Publications

Figure 4. Publications by climate region (temperate and tropical) and country. The x-axis indicates the number of
publications and the y-axis indicates the country by climate region.
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3.2. Indicators, Units, and Their Description

It was found that the indicator most often used is the total average annual energy
use intensity index (avg EUI total) in kWh/m? per year (kWh/m? year), defined as the
annual energy consumption per gross floor area (energy use intensity (EUI)), used in 20 of
the 26 reviewed publications [1,3,4,7,9,10,12-16,18,20,21,23-28] (Table 2); and it is also the
indicator that is used by governmental instances in their guidelines [1,24,25]. The range of
EUI varies from 621.14 [23] to 70.2 kWh/m? year [15], which shows that there is a huge
variation in the index values. Four scientific papers presented their results for avg EUI
totals in kWh/room and three presented their results for avg EUI totals in kWh/overnight
stay. Another 19 indicators are also reported, but these show partial indices.

Table 2. Indicators, units, and the description of the terms related to energy efficiency. The first
column shows the indicators and their units, and the second column lists the description of terms.

List of Indicators and Their Units Description of Terms
Avg EUI = Average Energy Use Index (Average

1.  Avg EUI EE (kWh/room) ’ .
2. Avg EUI EE (kWh/bed) Eﬁgll‘;gs}kfl)Usage Index, for its acronym in
3. Avg EUI EE (kWh/overnight stays year) EE = Electric Power
4. Avg EUIET (kWh/room) ET = Thermal Energy
5.  Avg EUIET (kWh/bed) m? = gross floor area
6. Avg EULET (kWh/overnight stays) HVAC = Heating, ventilation and air
7. Avg EUIEE (kWh/m? year) conditioning
8. Avg EUIHVAC/EE (%) Hotel classification:
9.  Avg EUI lighting/EE (%) O 1star
10.  Avg EUI Vertical transport/EE (%) o 2 star,s
11.  Avg EUI Miscellaneous/EE (%) O 3star ’
12.  Ratio of EE to total (%) o 4 star’s
13. Ratio of ET to total (%) o 5 stars’
14. Avg EUI Total (kWh/room) o season/al
15.  Avg EUI Total (kWh/overnight o ammual ,
stays year) ) ] )
16. Avg EyUI Total (kWh/m? year) Climatic region:
17.  Avg EUI HVAC/Total (%) O  Tropical
18.  Avg EUI lighting/Total (%) O  Temperate
19.  Avg EUI Vertical transport/Total (%) O  Cold

20. Avg EUI Miscellaneous/ Total (%)
21.  EUIET (kWh/m? year)

3.3. Methods Used to Collect the Data in the 26 Scientific Papers

Figure 5 shows the methods that were used in the publications to collect the data.
Surveys were the most frequently used method in 42.30% of the publications, followed by
energy audits in 30.77%, both cases and interviews in 11.54%, and an audit with software
in 3.85% of the publications.
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Audit with  Energy Case Survey Interview
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Method

Figure 5. Methods used to collect data. The x-axis indicates the method used and the y-axis indicates the number

of publications.

3.4. Average Energy Use Index for Hotels from 1 to 5 Stars

The average energy use index for hotels by category (one to five stars) is shown in
Figure 6. Hotels in the tropics have higher average annual energy use intensity (avg EUI)
rates than those in the temperate zones; the range of indexes in the tropical zone varies
from 143.6 kWh/m? year in one-star hotels to 621.14 kWh/m? year in four-star hotels;
while in the temperate zone the range is of 70.2 kWh/m? year for one-star hotels and
237.15 kWh/m? year for four-star hotels. The index of the four-star hotels was higher
than that of the five-star hotels for the two climatic regions, temperate and tropical. The
reason for this behavior was that the four-star hotels studied were older than 20 years;
therefore, most of their HVCA systems and electrical installations were obsolete, which
caused reduced performance and high energy consumption [23]. Regardless of the climate
zone, the highest category hotels (i.e., five-star hotels) have a higher energy use index
(429.1 KWh/m? per year) than the one-star hotels (106.9 kWh/ m? year).
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S Star Hotels —_

4 Star Hotels I !

3 Star Hotels i

Temperate

2 Star Hotels |

1 Star Hotels 1

5 Star Hotels 1

4 Star Hotels =

3 Star Hotels

Tropical

2 Star Hotels I

1 Star Hotels 1

0 100 200 300 400 500 600 700
Avg EUI (kWh/m? year)

Figure 6. Total average annual energy intensity use index for hotels from 1 to 5 stars per climate zone.
The black bars show the value of one standard deviation. For hotels without standard deviation,
only one hotel was considered in the evaluation. The x-axis indicates the average annual energy use
intensity (avg EUI) measured in kWh/ m? year, and the y-axis indicates the category of the hotels by
climatic zone.

3.5. Average Energy Use Index for All the Studied Hotels

Figures 7 and 8 show the results for all publications that reported the total average
annual energy intensity use index by hotel type and climate zone, in kWh/m? year. Various
combinations of hotels were included, such as four- and five-star luxury hotels, hotels used
all year, seasonal hotels, and averages by climate zone in general, which were reported in
this way in the publications studied.

2, 3, 4 and 5 star hotels 1
3, 4 and 5 star hotels e |
4 and 5 star hotels H
5 Star Hotels 1

Tropical

4 Star Hotels i

3 Star Hotels
2 Star Hotels 1
1 Star Hotels 1

Seasonal operation 1

Annual operation =
3, 4 and 5 star hotels 1
4 and 5 star hotels .
5 Star Hotels _—

Temperate

4 Star Hotels
3 Star Hotels 1
2 Star Hotels 1
1 Star Hotels 1

0 100 200 300 400 500 600 700
Avg EUI Total (kWh/m? year)

Figure 7. Total average annual energy intensity use index by hotel type and climate zone. Hotels without a standard
deviation line included one case. The black bars show the value of one standard deviation. The x-axis indicates the total
average annual energy use intensity index (avg EUI total) measured in kWh/m? year, and the y-axis indicates the category
of all the studied hotels by climatic zone.
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Figure 8. Total average annual energy use intensity index by climate zone. The gray bars show the
value of one standard deviation. The x-axis indicates the climate zone, and the y-axis indicates the
total average annual energy use intensity index (avg EUI total) measured in kWh/m? year.

The behavior of the energy consumption index of hotels in the tropics is determined
by the average monthly temperature, which, in turn, influences the use of air conditioning
systems [1,4,7,11,16,18-21]. The air conditioning, ventilation, and heating (HVAC) systems
are usually powered by electrical power, and the highest consumption is in hotels located
in tropical areas (Figure 9).

80%

70%

54%

Temperate Tropical General Average

Figure 9. Relationship between the electric energy consumption (i.e., electrical power (EE)) with respect to the total
consumption (%) for the temperate and tropical zones, as well as the general average. The x-axis indicates the climate zone

and the y-axis indicates the electrical power (EE).

Hotels in tropical climates used more electricity than hotels in temperate zones since
hotels in temperate zones use less air conditioning than hotels in tropical zones, but hotels
in temperate zones use more heating than those in the tropics, which is usually obtained
through burning fuel. Hence, in the temperate zones, the use of electrical energy decreases,
but the use of thermal energy increases.
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4. Conclusions

The energy efficiency of hotel buildings is measured by energy use intensity (EUI)
indicators; 21 indicators were found in the 26 publications and used for this review (Table 2).
The most widely used indicator is measured in kWh/m? year. A wide interval was observed
between the measurements of these indicators ranging from 60 to 700 kWh/m? year, which
is explained by the fact that they are found in two climatic regions, that is, temperate and
tropical, in addition to the fact that categories from one- to five-star hotels were considered.

The selection criteria for this review only resulted in the use of 26 publications for this
study, which reported studies carried out only in Asia, Europe, and Africa. We did not find
scientific publications for the other continents, which indicates an area of opportunity for
future studies.

The most widely used indicator for measuring energy efficiency in hotel buildings is
the total average energy use intensity index measured in kWh/m? year. This represents a
base indicator and is recommended for future studies in the area of energy efficiency in
hotel buildings.

Author Contributions: Conceptualization, L.M.D.-A., S.Q., and EM.C.-G.; methodology, LM.D.-A.,
and S.Q.; investigation, LM.D.-A., EM.C.-G., and M.C.R.-U,; resources, L. M.D.-A.; writing—original
draft preparation, L.M.D.-A_; writing—review and editing, M.C.R.-U.; supervision, 5.Q. and EM.C.-G.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Van Dat, M.; Quang, T.N. A study on energy consumption of hotel buildings in Vietnam. J. Sci. Technol. Civ. Eng. NUCE 2018, 12,
109-116.

2. Pérez-Lombard, L.; Ortiz, J.; Pout, C. A review on buildings energy consumption information. Energy Build. 2008, 40, 394-398.
[CrossRef]

3. Qi,M.;;Shi, Y;; Li, X. A Bottom-up Method to Assess Energy Consumption of Main Departments in Five-star Hotels in China. In
Proceedings of the 15th IBPSA Conference, San Francisco, CA, USA, 7-9 August 2017; pp. 1347-1357.

4. Priyadarsini, R.; Xuchao, W.; Eang, L.S. A study on energy performance of hotel buildings in Singapore. Energy Build. 2009, 41,
1319-1324. [CrossRef]

5. Sheng, Y;; Miao, Z.; Zhang, J.; Lin, X.; Ma, H. Energy consumption model and energy benchmarks of five-star hotels in China.
Energy Build. 2018, 165, 286-292. [CrossRef]

6.  Beccali, M.; La Gennusa, M.; Lo Coco, L.; Rizzo, G. An empirical approach for ranking environmental and energy saving measures
in the hotel sector. Renew. Energy 2009, 34, 82-90. [CrossRef]

7.  Huang, K.T.; Wang, ].C.; Wang, Y.C. Analysis and benchmarking of greenhouse gas emissions of luxury hotels. Int. ]. Hosp.
Manag. 2015, 51, 56-66. [CrossRef]

8.  Gao, X.; Zhang, D. Analysis of the rule of influence of hotel occupancy ratio on energy consumption. In Proceedings of the
2011 International Conference on Electric Technology and Civil Engineering (ICETCE), Lushan, China, 22-24 April 2011; pp.
1009-1014.

9.  Oluseyi, PO.; Babatunde, O.M.; Babatunde, O.A. Assessment of energy consumption and carbon footprint from the hotel sector
within Lagos, Nigeria. Energy Build. 2016, 118, 106-113. [CrossRef]

10. Pieri, S.P; Tzouvadakis, I.; Santamouris, M. Identifying energy consumption patterns in the Attica hotel sector using cluster
analysis techniques with the aim of reducing hotels” CO, footprint. Energy Build. 2015, 94, 252-262. [CrossRef]

11. Deng, S.M.; Burnett, J.; Yik, EW.H. Audit of electricity use for hotels in hong kong. HKIE Trans. Hong Kong Inst. Eng. 1999, 6,
75-78. [CrossRef]

12.  Bohdanowicz, P.; Martinac, I. Determinants and benchmarking of resource consumption in hotels-Case study of Hilton Interna-
tional and Scandic in Europe. Energy Build. 2007, 39, 82-95. [CrossRef]

13. Santamouris, M.; Balaras, C.A.; Dascalaki, E.; Argiriou, A.; Gaglia, A. Energy conservation and retrofitting potential in Hellenic

hotels. Energy Build. 1996, 24, 65-75. [CrossRef]


http://doi.org/10.1016/j.enbuild.2007.03.007
http://doi.org/10.1016/j.enbuild.2009.07.028
http://doi.org/10.1016/j.enbuild.2018.01.031
http://doi.org/10.1016/j.renene.2008.04.029
http://doi.org/10.1016/j.ijhm.2015.08.014
http://doi.org/10.1016/j.enbuild.2016.02.046
http://doi.org/10.1016/j.enbuild.2015.02.017
http://doi.org/10.1080/1023697X.1999.10667797
http://doi.org/10.1016/j.enbuild.2006.05.005
http://doi.org/10.1016/0378-7788(95)00963-9

Sustainability 2021, 13, 1754 11 of 11

14.

15.

16.
17.

18.
19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

Wang, ].C.; Huang, K.T. Energy consumption characteristics of hotel’s marketing preference for guests from regions perspective.
Energy 2013, 52, 173-184. [CrossRef]

Tang, M.; Fu, X.; Cao, H.; Shen, Y,; Deng, H.; Wu, G. Energy performance of hotel buildings in Lijiang, China. Sustainability 2016,
8, 780. [CrossRef]

Shiming, D.; Burnett, ]. Energy use and management in hotels in Hong Kong. Int. ]. Hosp. Manag. 2002, 21, 371-380. [CrossRef]
Dascalaki, E.; Balaras, C.A. XENIOS—A methodology for assessing refurbishment scenarios and the potential of application of
RES and RUE in hotels. Energy Build. 2004, 36, 1091-1105. [CrossRef]

Deng, S.M.; Burnett, J. Study of energy performance of hotel buildings in Hong Kong. Energy Build. 2000, 31, 7-12. [CrossRef]
Trung, D.N.; Kumar, S. Resource use and waste management in Vietnam hotel industry. J. Clean. Prod. 2005, 13, 109-116.
[CrossRef]

Yao, Z.; Zhuang, Z.; Gu, W. Study on Energy Use Characteristics of Hotel Buildings in Shanghai. Procedia Eng. 2015, 121,
1977-1982. [CrossRef]

Wang, ].C. A study on the energy performance of hotel buildings in Taiwan. Energy Build. 2012, 49, 268-275. [CrossRef]

Chan, W. Energy benchmarking in support of low carbon hotels: Developments, challenges, and approaches in China. Int. J.
Hosp. Manag. 2012, 31, 1130-1142. [CrossRef]

Biantoro, A.W. Analysis of electrical audit and energy efficiency in building Hotel BC, North Jakarta. IOP Conf. Ser. Mater. Sci.
Eng. 2018, 343, 012033. [CrossRef]

Farrou, I.; Kolokotroni, M.; Santamouris, M. A method for energy classification of hotels: A case-study of Greece. Energy Build.
2012, 55, 553-562. [CrossRef]

Gongalves, P.,; Gaspar, A.R.; Silva, M.G. Da Energy and exergy-based indicators for the energy performance assessment of a hotel
building. Energy Build. 2012, 52, 181-188. [CrossRef]

Rossell6-Batle, B.; Moia, A.; Cladera, A.; Martinez, V. Energy use, CO; emissions and waste throughout the life cycle of a sample
of hotels in the Balearic Islands. Energy Build. 2010, 42, 547-558. [CrossRef]

Zongjie, D.; Shanliang, Z.; Wei, S.; Shulin, S. Study on energy consumption of hotel based on extended STIRPAT model. In
Proceedings of the 28th Chinese Control and Decision Conference (CCDC 2016), Yinchuan, China, 28-30 May 2016; pp. 2052-2056.
Lai, ].H.K. Energy use and maintenance costs of upmarket hotels. Int. . Hosp. Manag. 2016, 56, 33—43. [CrossRef]


http://doi.org/10.1016/j.energy.2013.01.044
http://doi.org/10.3390/su8080780
http://doi.org/10.1016/S0278-4319(02)00016-6
http://doi.org/10.1016/j.enbuild.2004.03.007
http://doi.org/10.1016/S0378-7788(98)00067-X
http://doi.org/10.1016/j.jclepro.2003.12.014
http://doi.org/10.1016/j.proeng.2015.09.195
http://doi.org/10.1016/j.enbuild.2012.02.016
http://doi.org/10.1016/j.ijhm.2012.02.001
http://doi.org/10.1088/1757-899X/343/1/012033
http://doi.org/10.1016/j.enbuild.2012.08.010
http://doi.org/10.1016/j.enbuild.2012.06.011
http://doi.org/10.1016/j.enbuild.2009.10.024
http://doi.org/10.1016/j.ijhm.2016.04.011

	Introduction 
	Methods 
	Strategy for Information Search 
	Compilation of Information 

	Results and Discussion 
	Characteristics of Publications 
	Indicators, Units, and Their Description 
	Methods Used to Collect the Data in the 26 Scientific Papers 
	Average Energy Use Index for Hotels from 1 to 5 Stars 
	Average Energy Use Index for All the Studied Hotels 

	Conclusions 
	References

