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Abstract

The present work is an analysis of buildings in Mexico from a perspective of energy consumption and car-
bon emissions, with emphasis on electricity consumption in kWh/m2 year. With the intention of presenting
a legislative proposal, we analyzed how and when there was energy use in different types of buildings. 29
energy diagnoses were performed in four climatic areas of Mexico; through monitoring, surveys, inventories
and a historical analysis of billing.

The outcomes from the analysis allowed identifying areas of opportunity to increase energy efficiency use
in these buildings. With the diagnose results -and a summary of other specialized studies- we identified
arguments to define criteria and the baseline for regulation on the subject. We concluded with an assessment,
of the impact that incorporating these criteria would have, as well as the potential for the use of renewable
energy in the sector. The data is shown as indicators, which allows comparing the situation of Mexican
buildings with those of other countries.

The baselines for energy consumption and lighting power density, all of which are products of this study,
were incorporated into the draft for the Mexican Norm for Sustainable Buildings in which various public,
private and academic institutions participated. Currently, this draft regulation is at the National Standard-
ization for Environment and Natural Resources Technical Committee (COTEMARNAT), and is expected
to be approved, submitted for registration to the Ministry of Economy and published in late 2012.

1 Introduction

According to the 2008 National Energy Balance, Mex-
ico’s final energy consumption for that year was 4,815
PJ, of which 19% corresponded to consumption in
residential, commercial and public sectors. The en-
ergy demanded for these sectors was primarily for
buildings where 27% corresponds to electric energy1.
This information motivated the Mario Molina Center
(CMM) to study and develop new practices that pro-
mote sustainable and low carbon development of the
country.

Despite the high energy consumption caused by
buildings in our country and the technological ad-
vances for reducing their demand for electricity, the
governing or applied norms/regulations to buildings
in Mexico include faintly and partially the subjects of
sustainability and mitigation of greenhouse gas emis-
sions. In contrast to the conditions prevailing in our
country, where there are weak environment regula-
tions for buildings, there is currently a global trend
towards developing more and better building codes.
In other nations, such regulations have boosted build-

1Ministry of Energy. 2009. National Energy Balance 2007

ing projects with zero fossil energy consumption or
zero net emissions of greenhouse gases.

As part of this study, the CMM analyzed little over
20 rating systems and international certifications, in-
cluding: Energy Star, LEED, BREEAM and DGNB.
Similarly, a review of building codes in India and
Spain and the ASHRAE 90.1 standard were made,
as well as the Official Mexican Norms (NOM) and
Mexican Norms (NMX), to identify the criteria used
nowadays and their application methods. The com-
pendium of regulations integrated by the CMM for
sustainable buildings served as a basis for the creation
of a draft norm to promote green building in Mexico.
The limits pointed out in this study were defined by
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measuring energy performance of representative Mex-
ican buildings.

As part of this study, the CMM analyzed little over
20 rating systems and international certification, in-
cluding: Energy Star, LEED, BREEAM and DGNB.
Similarly, a review of building codes in India and
Spain and the ASHRAE 90.1 standard were made
as well as the Official Mexican Norms (NOM) and
Mexican Norms (NMX), to identify the criteria used
nowadays and their application methods.

The compendium of regulations integrated by the
CMM for sustainable buildings served as a basis for
the creation of a draft norm to promote green build-
ing in Mexico. The limits pointed out in this study
were defined by measuring energy performance of rep-
resentative Mexican buildings.

2 Objective

The overall purpose of the study was to establish a
baseline of electricity consumption in four types of
commercial and service buildings: hotels, schools, su-
permarkets and hospitals, as well as making proposals
for sustainability in such buildings.

Specific objectives:

• To evaluate the use of electricity consumption in
buildings with commercial and service use with
over 10 thousand m2 of construction.

• To set a maximum limit of energy consumption
by new buildings and reconstructions, measured
as the energy consumed per surface unit per year:
kWh/m2.

• To induce bioclimatic design, in accordance to
the four biggest climate regions of the country.

3 Methodology

The project was developed in four stages: buildings
selection, climate regionalization, energy assessment
and analysis of results. For selecting the type of con-
struction, those that had a higher consumption of
electrical power were considered, either by building
or per unit area.

For defining climate regionalization, we made an
analysis of the different classification systems used
in the country and in international codes. To facili-
tate comparative processes, the system chosen is the
same as that proposed for the Development Mecha-
nism for Clean Housing in Mexico, which correlates
bioclimates by city in Mexican territory.

The energy assessment was performed on a series
of representative buildings in all of the climate zones
and for four types of buildings. The methodology
used for energy appraisals consisted in using three
different and complimentary calculating methods in
order to fathom a buildings electric consumption:

• Collecting data on power loads, which consists on
surveying equipment that uses electrical energy,
with the intention of knowing how the use of such
energy is distributed throughout the building.

• Monitoring electrical parameters, through which
we are able to find out the profile of demand and
the buildings total electric power consumption.

• Reviewing a buildings monthly electrical bill dur-
ing one year.

From these three methods we obtained data on elec-
trical power consumption, which was evaluated and
balanced to calculate the reference value per build-
ing, later expressed in kWh/m2.

4 Results

According to a study made by the Institute of En-
gineering of the Universidad Nacional Autónoma de
México (UNAM) on behalf of the Mario Molina Cen-
ter 2, it was concluded that hospitals and hotels are
the buildings with the highest energy consumption
per unit area. Meanwhile, schools, hotels and conve-
nience stores are the constructions that together con-
sume more energy by the number of square meters
constructed nationwide. For this reason, these four
types of buildings were selected for the analysis.

Energy assessments were established as a key com-
ponent in this study. In total, 29 buildings were di-
agnosed and information on energy billing and area
of an additional 25 was obtained. Figure 1 shows the
records of electricity consumption by building type
and climate zone.

In particular, we identified one area of opportunity
in lighting power density. We found that compliance
of the current norm can be achieved even if it has
installed an obsolete and inefficient lighting system,
such as incandescent lamps or fluorescent T12 with
electromagnetic ballast.

2Institute of Engineering, UNAM. 2011. Regional Strate-
gies for achieving sustainable development and low carbon in
Mexico: Building Sector (Energy)
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Figure 1: Comparison of nitrogen oxides emissions
between scenarios: Base, NOM 086, Scrapping and
NAFTA

5 Conclusions and Recommendations

The information gathered through analyzing energy
performance in buildings in the four bioclimatic
zones, served for elaborating a proposal for an
electricity consumption baseline in kWh/m2 year
by climatic zones; its immediate usefulness rests
among voluntary certification of buildings that want
to be classified as sustainable. The baseline for this
proposal is presented in table 1.

A second proposal derived from studies of green
buildings, was a project for updating lighting power
density values, established in NOM-007-ENER-2004.
The proposal is based on ASHRAE/IESNA 90.1-2010
norm specifications (see table 2).

These lighting power density values and baseline
energy consumption were incorporated into the draft
of the Mexican Norm for Sustainable Buildings which
involved various public, private and academic institu-
tions. Currently, this draft regulation is at the Na-
tional Standardization for Environment and Natural
Resources Technical Committee (COTEMARNAT),
and is expected to be approved, submitted for regis-
tration to the Ministry of Economy and published in
late 2012.

Table 1: Electricity consumption kWh=m2year In-
dex suggested by the CMM for the certification for
sustainable buildings

Table 2: Power Electric Density for Lighting (DPEA),
existing and proposed by the CMM certification for
sustainable buildings

Through surveys, we identified the major power
loads according to building type and climate zone.
So, for example, in the warm humid climate, air con-
ditioning represents the largest electricity consump-
tion, while in the temperate zone, lighting and com-
puter equipment are the categories that stand out for
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their consumption. Generally, it is recognized that
the main areas of opportunity for energy savings are
the design of the building’s enclosure, along with air
conditioning equipment and lighting.

Although a reduction in power consumption of
buildings does not imply that these are sustainable,
the criteria to improve their energy performance con-
tribute to a breakthrough in the field of sustainability,
and in facilitating the incorporation of additional cri-
teria.
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