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Abstract

This study comprises the technical and economic analysis of the most relevant components to energy
consumption in 4 and 5 star hotels in Mexico. It also provides the necessary elements to be considered in
the energy section of the project “Voluntary Standard for Sustainable Hotels”, promoted by the Ministry
of Environment and Natural Resources (SEMARNAT, acronym in Spanish) PROY-NMX-AA-XXX-SCFI-
2013: ”Hotel Requirements and Specifications for Environmental Performance”.

The study is supported, in addition to research data, on the analysis of the electrical and thermal con-
sumption of 105, 4 and 5 star hotels. With this information we managed to establish an index of maximum
consumption of electricity allowed and thermal energy for each of the four climatic regions in which the
country was divided into (the index is expressed in kWh/m2*year).

An important part of the research consisted on evaluating energy performance of the available technologies
on the market to satisfy the most relevant hotel services: air conditioning, water heating, lighting and
cladding. We compared the yields between technologies and efficiency limits set by both national regulations
as international references. In addition, we studied renewable and waste energy-use technologies applicable
to hotels.

To find out about the viability of these proposals, we carried out a study of the cost-benefit of changing
conventional equipment to high-efficiency technologies, and we assessed emission reductions that would be
achieved through the implementation of energy saving measures in hotels via a prospective scenario towards
2030 and 2050. The result made evident that the adoption of more efficient technologies achieves significant
economic savings through invoicing, coupled with reducing emission of greenhouse gases.

1 Introduction

The tourism industry is Mexico’s third largest source
of foreign income: it contributes close to 9% of the
Gross Domestic Product (GDP) and generates more
than seven and a half million direct and indirect jobs,
which equals to more than one-sixth of the working
population. In 2012, the total number of hotel rooms
offered were 660 546, of which 46.8% correspond to
4 and 5 star hotels. It is estimated that there will
be 25 000 establishments dedicated to lodging by the
year 2025, in addition to the creation of 200 000 new
rooms, with a growth rate of 15 000 rooms per year.

The World Tourism Organization defines sus-
tainable tourism as one ”that takes full account of
current and future, economic, social and environ-
mental repercussions to satisfy the needs of visitors,
industry, environment and host communities”.

The analysis carried out showed that sustainability
practices have become common in the hotel industry.

Currently, hotels increasingly include measures for
protecting the environment, motivated, among other
factors, by the significant savings on their electric
bill. An example of this is low consumption lighting,
which has been implemented in hotels and other
buildings.

Other actions and technologies do not have a con-
siderable presence, therefore, it is necessary to make
raise awareness on them and demonstrate the eco-
nomic benefits they generate. Additionally, certify-
ing mechanisms should be created to encourage and
corroborate sustainable lodging.

2 Objective

This study intends to induce the building sector to
low carbon sustainable development in Mexico for
the 2013 - 2025 period, with targeted strategies and
projects. Its main objectives are:

• Recommend regulatory and economic instru-
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ments as well as public policies that can trans-
form the hotel sector into a low carbon economic
practice.

• Identify specific proposals for reducing green-
house gas emissions and the environmental im-
pact of hotel buildings across the country.

• Develop materials and tools for spreading aware-
ness on sustainable development and climate
change on the tourism sector.

3 Methodology

Four main sections were developed in the study, each
with a method adapted according to the nature of
the area of interest:

1. Electricity Consumption Analysis Index
(ICEE, acronym in Spanish) and the
Thermal Energy Consumption Index
(ICET, acronym in Spanish)

Information on electric and thermal consumption
was compiled from 105 hotels of the country’s
four climatic zones and, thru statistical analysis,
energy consumption indexes or average values for
each region were determined. From these values,
we defined the maximum energy consumption al-
lowed for hotels.

2. Efficient technologies

The efficiency of the design of air condition-
ing, lighting, water heating and cladding was
depicted; different technologies were compared
with the values of the following organizations:
Mexican Official Regulation (NOM), Mexi-
can Standard (NMX), Electric Energy Saving
Trust (FIDE seal), American Society of Heat-
ing, Refrigeration and Air Conditioning 90.1
(ASHRAE) and Energy Star. As a result, we
determined the best performance values which
will be included in the regulation for sustainable
hotels.

3. Cost-benefit study

Fuel and/or electricity consumption among
efficient and conventional systems were com-
pared; these savings resulted in revenue which

helped leverage the investment required for
the changes. The following parameters, among
others, were set: minimum acceptable rate for
profitability (TREMA, acronym in Spanish),
and the project’s lifespan and energy prices.
With the results obtained, we determined the
measurements’ profitability.

4. Emission’s prospective

We carried out an extrapolation of the expected
increase on the number of rooms at a national
level in 2050; we analyzed the energy consump-
tion of a conventional hotel room and an efficient
one using two methods: the first, incorporating
saving measures and in the second decreasing the
ICEE. From savings in consumption, the possible
CO2eq emission savings was estimated in both
scenarios for the years 2030 and 2050 in all 4
and 5 star hotels.

4 Results

Electricity and heat consumption analysis

The energy consumption study (ICEE, ICET) of
the 105 hotels allowed us to adjust the maximum
permissible limits proposed in 2012 (III National
Science and Technology Program). As a result,
the proposed electricity values were decreased and,
for the first time, limits for fuel consumption were
established (table 1).

Table 1: Maximum consumption permissible values
considered in the study (kWh/m2*year)

Source: MMC, 2013.

Efficient technologies

We found that the most efficient technologies for
operating air conditioning nowadays were electric
chillers, used in central systems and applicable in
hotels. The least efficient are in-room-type air condi-
tioners. An accessory that improves the performance
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of an existing equipment is the frequency converter,
since it allows energy savings greater than 15%.

Table 2: Air conditioning technologies efficiency co-
efficient (COP, acronym in Spanish)

Fuente: CMM, 2013

The most efficient current lighting technology is
LED (Light-Emitting Diode), followed by compact
fluorescent lamps and the integration of occupancy
control systems, timers and dimmers. The study’s
proposal is a gradual replacement of conventional
bulbs for efficient lightning as well as their instal-
lation on new hotels built. Both measures provide
important economic benefits for the developer: in
the first case, the investment recovery for replacing
lightning is estimated in less than one year. One
out of ten consumed watts by a hotel is used to
illuminate, with the substitution of efficient lamps,
this ratio can be reduced by 75%.

The maximum allowed electric power per metric
unit to illuminate a particular space in the building,
known as the Electric Power Density Lighting
(DPEA, acronym in Spanish), measured in W/m2,
is regulated by NOM-007. We found that its
parameters have been overcome by new lightning
technologies much more efficient and by state of the
art, available in the market. For the purpose of the
Sustainable Hotel Regulation, we propose modifying
them starting from the ASHRAE Standard 90.1-2010
values, commonly used in the United States and
Canada.

For water heating, boilers are one of the equipment
that dominates in 4 and 5 star hotels. Efficiencies
established in the NOM can be improved between one
and two percent by implementing saving measures,
making it possible to update existing values. In addi-
tion, we found that the less pollutant fuel is natural
gas, although its use depends on the availability of
nearby distribution networks. Similarly, the study
for the Sustainable Hotels Regulation recommends

the complementary use of solar energy in order to
produce at least 30% of the hot water, which will
contribute significantly to reduce emissions.

The result of the cladding study indicates that a
hotel can reduce thermal gain by 26% if it complies
with the provisions of NOM-008-ENER-2001 and up
to 55% or more if they also comply with the values
the of the global thermal transfer coefficient in the
hotel building elements included in the proposal
for the Regulation for Sustainable Hotels, based on
parameters set by the ASHRAE code.

Cost-benefit study

An evaluation was carried out on new and existing
hotels. In the first ones, the proposed energy effi-
ciency measures generated an initial cost overrun,
when buying high-efficiency equipment rather than
conventional ones. In the operation, most of the
proposed projects were profitable, with significant
cost savings in their invoicing. In existing hotels,
replacing lighting systems were the most viable.

One of the best evaluated measures in existing
hotels consisted on incorporating electronic charge
controllers and the power factor for air conditioning
systems. Investment in solar collectors for water
heating is recoverable if it has a fuel with a high
price, like diesel and LP gas: in the case of diesel,
the recovery period would be 5.2 years and almost 7
years with LP gas. If we have a low price fuel such
as natural gas, the project is not profitable.

Emission’s prospective

Based on the average emission values as well
as growth trends in 4 and 5 star hotels sector, it
was possible to estimate savings close to 47 47 Mt
CO2eq by 2050, provided that a progressive emission
reduction policy is established in order to archive
that all hotel buildings from this subsector have 0
greenhouse gas emissions, annual emissions of CO2eq
by 2013 (in 4 and 5 star hotels), due to electricity
consumption, is estimated at 1.9 Mt CO2eq.The
expected goals are the following (Table 3):
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Table 3: Expected goals to achieve emissions reduc-
tion in the hotel sector

Source: MMC, 2013.

This will be possible if energy efficiency measures
are implemented, new technologies are developed and
employed, and renewable sources are used to meet the
hotels’ energy demand.

5 Conclusions and recommendations

Energy efficiency in buildings arises along proper
planning and design. An efficient cladding will allow
saving energy over the building’s lifespan, reducing
the capacity and time of use of air conditioning, and
taking advantage of natural lighting.

To make a hotel be energy efficient the following
elements should be considered: the building design
should take into account the climatic conditions of
the site, proper sizing and choice of equipment (those
with greater efficiency) and appropriate integration
of themselves, in addition to a proper operation and
maintenance (i.e., stick to manufacturer recommen-
dations).

This study shows that the ICEE limits estab-
lished by the NMX-AA-164-SCFI-2012: ”Green
Building” can be reduced. The recommended values
are: 80 kWh/m2*year for mild warm weather,
140 kWh/m2*year for warm dry weather, 140
kWh/m2*year for warm sub-humid weather and 150
kWh/m2*year during warm humid weather.

We found that technologies most recommended for
hotels are the following: for air conditioning, electric
chillers, preferably with frequency converter; for
lighting, fluorescent lighting, LED and T5, preferably
with motion detectors; for water heating, high

efficiency package boilers or cogeneration systems, in
addition of including a percentage of solar heaters;
in general, use of high efficiency electric motors
with variable load, and to prefer burning natural
gas instead of diesel or LP gas. High-efficiency
technologies are profitable, especially assessing the
case of new hotels.

If the PROY-NMX-AA-171-SCFI-2013, ”Hotel Re-
quirements and Specifications for Environmental Per-
formance”, is implemented properly, it is possible to
mitigate about 47 MtCO2 in 4 and 5 star hotels by
the year 2050.
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