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Abstract

Hotels have high energy consumption levels that mainly arise from fossil fuel; this causes their CO2 emis-
sions to contribute to GHG. This is why the Mario Molina Center (MMC) through this study intends to gain
knowledge on electricity consumption behavior in several hotels in order to propose to the establishments
upper management, administrators and maintenance managers, efficient practices on energy management
which will be disseminated through the publication of a voluntary implementation regulation and the elabo-
ration of an energy efficiency assessment manual for hotels electric installations. We showed the assessment
manual’s applicability in two real cases in hotels located in Mexico City.

The Sustainable Tourism area of investigation started in 2012 as a continuation to a series of studies on
commercial buildings’ energy consumption behavior in 2010. This allowed establishing consumption lim-
its through the Mexican Standard NMX-AA-164-SCFI-2013 “Edification sustainable-criteria and minimum
environmental requirements” and in PROY-NMX-AA-171-SCFI-2013 “Requirements and environmental per-
formance specifications of hotels”.

1 Introduction

Climate change is one of the most important chal-
lenges that Mexico and the world will face during
the coming years. This is the relevance of increasing
the efficient use of energy in the building sector,
since the country’s production of electricity comes
predominantly from fossil fuels, considered as global
warming precursors.

Tourism in Mexico generates 9% of the Gdp, its
dynamics places it as the third activity in foreign ex-
change collection and it generates close to 7.5 million
jobs. The industry’s growth and operation demands
high energy consumption, associated with pollutant
emissions and GHG’s. That is why the MMC decided
to detail the average consumption from the entire
hotel industry in Mexico which will serve as base
to implement strategies that promote the country’s
sustainable and competitive development.

2 General objective

The study aims to assist both businesses in the ho-
tel industry as well as Mexican authorities so build-
ings destined to the hotel industry increase their en-
ergy performance through the incorporation of effi-

cient technologies and a better management of energy
use.

2.1 Particular objectives

• To know electricity consumption of hotels classi-
fied as medium category or lower.

• Describe the electricity consumption baseline of
the Mexican hotel industry.

• Establish methodologically energy consumption
limits of Proy-NMX-AA-171-SCFI-2013, “Envi-
ronmental Performance in Hotels”.

• Develop tools to disseminate knowledge on en-
ergy efficiency and climate change in the Mexican
tourism industry.

3 Methodology

The present study had the objective of knowing a
hotel building’s average energy consumption, in order
to define the baseline for good energy performance
of these types of buildings. The data is the result of
the work made with the collected information by the
MMC and other institutions such as Grupo Posadas,
the Faculty of Engineering from the National Au-
tonomous University of Mexico (Unam) and the
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”Mexican-German Program for NAMA”, from the
German Society for International Cooperation (Giz),
without whom this project would not have been
possible. The analysis is made up of a database of
521 hotels located in national territory.

The efficiency analysis in energy consumption from
the hotel industry was divided by the size of the
construction and by category of each establishment.
In the previous 2013 (Conacyt III) work, an
electric consumption diagnosis of hotels of great size,
on category 4 and 5 star hotels was conducted. On
this second phase of the study the diagnosis was
completed by including hotels of lower categories
(1,2,3 stars and hotels with no classification).

In order to know the hotels’ electricity con-
sumption behavior we used two different paths to
evaluate the available statistical information. In a
first attempt, hotels were organized by the stars
category as they’re commonly classified. Yet, we
found that nowadays, in Mexico, this classification
is not officially recognized. That is why we decided
to make the consumption diagnosis according to the
size of the building without considering parking lots.
We divided the hotel industry with a constructed
area above 5 000 m2 and hotels with smaller or equal
dimensions to 5 000 m2.

Based on the average statistical analysis of hotels’
consumption per metric unit (Icee) and the hotels
organized in each of the four climate regions, we de-
fined the electricity consumption baseline of Mexican
hotels from which we determined the Maximum Limit
of the electricity consumption (Lmce in Spanish) for
Mexican hotels that was included in the Mexican
Standard NMX-AA-171-SCFI-2013 “Requirements
and environmental performance specifications for
hotels”. The hotels in Mexico that aspire to classify
as sustainable buildings must fulfill with the Lmce
for each climatic region.

At the same time, we evaluated the applicability of
the Energy Efficiency Assessment Manual (Meee)1.
This document is composed of three stages of
evaluation: design efficiency of installed equipment,
facility’s quality and finally, the operation efficiency
of the components. With the first one, the acquisition
of recent equipment made with the highest efficiency
was achieved, the second stage makes sure that the

1Elaborated by MMC with resources from the Conacyt III
project.

system’s components are installed according to the
manufacturer’s manual and thus operate in the best
conditions; and the last stage seeks to maintain
optimal conditions during the equipment’s hours of
use.

We decided to support Meee’s applicability in a
practical manner, by implementing the procedures on
field. The procedures were verified in the following
manner:

• First and second stage: the manual was imple-
mented in two hotels in Mexico City; one located
in Paseo de la Reforma and the other in Avenida
de los Insurgentes.

• Third stage: expert personnel in measuring elec-
tric and thermal parameters reviewed the va-
lidity of the proposed actions and verified the
most adequate instruments for measuring in ac-
cordance to the current regulation.

4 Results

In collaboration with the Ministry of the Environ-
ment and Natural Resources (Semarnat) we up-
dated the Mexican Standard project’s technical con-
tent “NMX-AA-171-SCFI-2013 “Requirements and
environmental performance specifications for hotels”;
which was approved and is about to go into force.
This regulation will guide constructors, hotel owners
and managers towards a responsible management of
resources and thus achieve lower energy consumption
and carbon footprint.

Table 1: Maximum Limit of Electricity Consumption
(MLEC) for hotels in Mexico

Elaborated by the MMC wth own data, from GIZ, Grupo

Posadas and UNAM

The study’s subsection related to the Nmx (Mex-
ican Standards) energy consumption, developed by
the MMC, proposes the maximum energy consump-
tion value of new hotel buildings. The base study
considered high energy efficiency standards available
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in regulations and international rating systems, as
well as, the energy consumption evaluation of 521
hotels2[1]. With the information of all tourism cat-
egories located in the four climatic regions in which
the country was divided into (template, warm-dry,
warm sub-humid, warm humid), we managed to
obtain greater certainty in the efficiency values than
those achieved in the Conacyt III program. With
its application it will be possible to achieve electricity
consumption reductions in hotels of up to 30% of
the total without affecting the quality of service they
offer.

To facilitate understanding of the Standard by de-
signers, constructors and mangers of hotel buildings,
skilled staff from the MMC and one energy diagnosis
and field measurement parameter expert comprehen-
sively reviewed and adapted the Meee. This task,
as mentioned before, was carried out in a practical
manner in two hotels located in Mexico City. The
analyzed systems and equipment were: lighting, air
conditioning, electric motors, water heating. The
application of the first Meee level facilitated knowing
in both hotels the installed equipment, their design
efficiency, and to make comparison between their
efficiency with new technologies. On the other hand,
we found inconvenient applying Meee’s second level
in the existing hotels that do not have the manufac-
turer’s manual. In these cases, for a greater certainty
in the potential saving evaluation by the substitution
of equipment and the profitability of each case, we
recommend directly applying the third level in those
hotels. That is, measure the equipment’s’ operating
parameters, to know the hours of operation, obtain
their efficiencies and estimate the substitution costs
for newer equipment.

In the cases of the third level in the project for
substituting equipment, we saw the need to fulfill
what’s pointed out in the Meee, so that the correct
execution of the Manual is verified and the real
savings generated are documented.

With the exercise carried out in both hotels we
concluded that the Meee has been successfully im-
plemented, the work on site allowed us to broaden
certain contents and simplify some procedures for an
easier reading and a correct implementation by the fi-
nal users. For the Manual’s dissemination having the
participation of public and private institutions will be

2Sample that represents the 3% of the country’s total es-
tablishments.

necessary.

5 Discussion

The maximum electricity consumption values of the
Standard are designed to obtain efficient energy con-
sumption by buildings. In order for managers to get
better results we recommend to:

a) Analyze consumption for each of the building’s
particular use and compare them between each
other annually to identify energy efficiency in-
crease during operation.

b) Consider in the hotels’ efficiency analysis the
guest occupation factor to avoid any deviation
in the hotel’s energy efficiency perception during
time.

c) Establish a unit of measurement kWh/room occu-
pied per year, to independently analyze the ho-
tel’s energy behavior across time.

d) Use the parameters (Mlec) established in NMX-
AA-164-SCFI-2012 “Sustainable Edification”,
to assess the energy consumption efficiency in the
hotel’s complementary uses, different than lodg-
ing.

The Manual’s application in two hotels allowed
identifying opportunities of improvement and in-
stalled systems, and helped give certainty to upper
management in regards to measurements that may
decrease energy consumption with savings capable of
bringing profitability to the projects. In particular,
the interest of changing electric motors in the hotel
Paseo de la Reforma was reactivated and the con-
sideration of a double door in the vestibule subject
to remodeling in the hotel of Avenida Insurgentes.
This effort by the hotels makes us believe that it’s
possible to replicate the Manual’s actions in other
buildings and obtain tangible results.

We observed the convenience that qualified person-
nel on energy efficiency matters carry out projects
of this nature, since they bring fresh views on the in-
stallation state; which motivates among managers the
real interest of its implementation, according to what
we observed. We propose to create a figure of this
nature in big hotels and, maybe by conglomerates, in
the small and medium businesses.
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6 Conclusions and recommendations

The culture of measuring must permeate in the Mex-
ican hotel sector to improve its efficiency and com-
petitiveness. The energy consumption indicator by
area (Icee) kWh/m2 helps hotels compare themselves
against its market peers; the energy consumption in-
dicator by occupied room aids the hotel in making a
comparison against itself during time.
The Mexican Standard NMX 171 was designed with
reachable strict standards in buildings with high en-
ergy performance; to propose NMX levels to be more
lax could cause that hotels qualified as efficient have
a partial performance, and to continue working with
inefficient equipment; 40% of the total assessed hotels
reached these parameters.

Large hotels are part of major chains and fran-
chises with departments responsible for the building
maintenance, with good standards in energy con-
sumption. On the contrary, lower-ranking hotels
are those with greater efficiency problems on their
equipment. To achieve a better energy performance
in these hotels we recommend companies operating
with Esco model (Energy Service Companies); in
order to attract these companies to the small hotel
market we propose developing strategies for hotel
groups and resort areas (eg, Tijuana and Veracruz),
focusing on the equipment with the highest energy
consumption: air conditioning.

The use of Meee is useful for buildings with an
age of less than thirty years, or for equipment that
have manufacturer’s manual or supplier; if they’re
absent we could consult the manufacturer’s technical
specifications plates attached to the equipment.
Without this information, the study describes some
examples to indirectly obtain the efficiencies’ design.

The Meee is constituted as a useful tool to
promote the hotels’ energy efficiency diagnosis as
well as to support the regulation project NMX-
AA-PROJ-171-SCFI-2013, ”Requirements and
environmental performance specifications for hotels”.
Its procedures are simplified and adequate for re-
quiring the evaluation of energy efficiency, the least
amount of technical and financial resources, which
we expect to be widely accepted in the hotel industry.

The age of a hotel influences energy consumption
because, it precisely determines the level of efficiency
in the type of equipment installed, systems and wear
down; it’s common that equipment is not substituted

when its lifespan is fulfilled. The information pro-
vided by the Meee will facilitate hotel managers to
take corrective measures, conduct technical feasibility
studies with greater certainty and even replace ineffi-
cient equipment. However, implementing the Manual
does not replace an energy audit performed by qual-
ified personnel. The Manual may be complemented
by economic engineering concepts and financial eval-
uation principles.
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