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Abstract

This paper uses a descriptive comparative methodology to analyse the current Building
Energy Efficiency Codes in the UK and Spain. The energy efficiency framework and the
main policies are explored in order to learn from their experience as best practice and then
transfer these lessons to the Mexican Housing Building Code. An expository research
from existing studies of the incorporation of Building Energy Efficiency Codes in Mexico
is carried out along with an analysis of the socioeconomic conditions of the country in
general, and the residential buildings sector in particular. The results of this study are
suggestions for further technical improvements to the Mexican Code that respond to the
reality of the country, trends in globalization and commitments agreed for sustainable
development.
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Progress towards the incorporation of BEECs in Mexico

The Housing Building Code (Cddigo de Edificacion de Vivienda — CEV) is the most up to
date code for residential buildings in Mexico, which includes a strategy for energy
efficiency features. The CEV is based on NOM®. Since its first publication in 2007 it has
aimed to establish the essential aspects for regulation (CONAVI 2010). While it is not
compulsory, it establishes sustainable design requirements for all residential buildings in
Mexico that can be adopted by local government as compulsory regulation; as seen in the
case of low-income subsidised houses.

The CEV in its sustainability chapter (Part 6) does not contain the level of technical detail
and specifications that can be found in Building Energy Efficiency Codes (BEECs) in
European Building regulations. In fact, CEV takes a non-comparable approach e.g. Energy
Performance Certificates (EPC) and CO, emission ratings are not contemplated within the
requirements and guidance of CEV, and thermal resistance (R-value) requirements are not
established, only energy saving materials and/or equipment are required to be certified
separately. There is also no software approved or suggested to measure energy
performance procedures. CEV Part 6 only roughly establishes basic guidelines and
suggestions for sustainable practice, as in the case of heating systems where parameters
are established for location and installation procedures but not for efficiency, unlike
cooling systems, where efficiency has to meet the NOM requirements.

Following in the footsteps of the researchers and specialists who implemented and
incorporated new energy efficiency features into the CEV, this work focuses on improving

! The Mexican National Standardisation Program was set up by Federal Law to require all
government ministries to establish mandatory official technical standards (Normas Oficiales
Mexicanas - NOM) for the areas they regulate.
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the energy efficiency features found in Part 6 with the incorporation of a new updated
framework resulting from the review of experiences of BEECs best practices.

A review of BEECs best practice and experience in UK and Spain

A review of the energy efficiency features within Approved Document L1A 2010
(ADL1A) of the Building Regulations of England and Wales and The Basic Document HE
Energy Savings 2010 (Documento Bésico Ahorro de Eenrgia — BDHE) of the Technical
Building Code of Spain (Table 1) is presented with the aim of using the examples of best
practice found for possible adoption, adaptation or guidance for Mexico’s energy
efficiency building regulations.

Tablel Review of the energy efficiency features within ADL1A 2010 and BDHE 2010

CRITERIA ADLI1A | DBHE 2010

METHODOLOGY | EPBD? establishes that:

1. The methodology of calculation of energy performances of buildings shall include at least
the

following aspects:

(a) Thermal characteristics of the building (shell and internal partitions, etc.). These
characteristics may

also include air-tightness;

(b) Heating installation and hot water supply, including their insulation characteristics;
(c) Air-conditioning installation;

(d) Ventilation;

(e) Built-in lighting installation (mainly the non-residential sector);

(f) Position and orientation of buildings, including outdoor climate;

(g) Passive solar systems and solar protection;

(h) Natural ventilation;

(i) Indoor climatic conditions, including the designed indoor climate.

CERTIFICATION | Provides: Provides:
OF BUILDINGS v Overall energy efficiency rating. v" Overall energy efficiency rating.
v' CO 2 emissions rating v" CO2 emissions rating.
v Potential energy efficiency and cost- v" Valid for 10 years.
effective measure. v" Produced by qualified technicians (no
v" Valid for 10 years. special accreditation are required)
v" Produced by accredited domestic
energy assessors.
CALCULATION | v National Calculation Methodology. v" National Calculation Methodology
PROCEDURES (SAP) Assessed according to CO2 emitted per
v' Ways of expressing EPB according to unit floor area per year.
methodology v' Software developed with the sponsorship
Software tools (SBEM, SAP and of IDEA's called CALENDER.
ORCalc) have been developed by
Government.
INSPECTIONS v’ The person proposing to carry out the v" External control and the inspection of
AND ADVICE work must notify a BCB in advance of EPC's falls with the competence of
any work starting. Autonomous Communities.
v" The BCB can be either a local v" Authorised by AC crepitated bodies,
Authority or Approved inspector. organizations and independent technicians.
v Provision of advice on boilers. v' The external control includes verification
v Inspection of air-conditioning of the project certificates and on the
equipment for all system less than <12 finished building project.
kW. Every 5 years. v" Regional administration is also entitled to
do an independent inspection of any
certificate.

2 Further information of European Energy Performance of Buildings Directive - EPBD
can be found in http://www.epbd-ca.org/


http://www.diag.org.uk/

ENFORCEMENT | v Enforcement of the regulations is Infractions and sanctions are stated in
responsibility of the BCB. Royal Decree 47/2007 to Law 26/1984
v" Enforcement of EPC's and DEC's is Range from 3,005.06€ to 601,012.10 €.
via Local Authority Trading Standards Very general law not designed infractions
Officers in the Local Authority / and sanctions concerning Energy
District Council area where the Performance Certification.
building is located. Energy efficiency inspection of cold and
v" Non-compliance can lead to sanction heat generators is compulsory according to
that may be pursued by the Local the nominal thermal capacity.
Authority up to two years. A minimum interval of inspection
v' The sanctions are as follows: depending on the type of fuel used and
e £5,000 fine followed by £50 region.
daily fine for continuing default Inspection of the whole installation has to
after conviction. be done every 15 years.
e  Enforcement notice served by
local authority ordering removal
of non-compliant works.
INCENTIVES v House constructed to achieve net Regional Subsides for high energy rated

AND SUBSIDIES

carbon emissions of zero over the year
are exempt from stamp duty tax.

v’ Electricity generated in site from
renewable energies, Feed in tariffs
(FiTs), less than 5SMW can have a
payment for the electricity they
generate and export.

buildings (Rates A-B) from 50 € to 15€
depending of the type of house.

Ministry Housing subsidies (Rates A,B
and C) from 3,500 € to 2,000€.

Funds lines managed by IDEA to integrate
to integrate thermal renewable energies in
buildings.

v" Renewable heat incentive to be
approved in 2011.

RENEWABLE
ENERGIES

Incentives and possible subsidies are given
when renewable energies are introduced in
new houses.

The use of renewable energies (sanitary hour
water and electric power) is mandatory in the
whole Spanish territory

Issues facing the incorporation of energy efficiency frameworks into Mexican
Building regulations

The quality of the existing housing stock and the socio-economic structure of
householders is an important social factor considered in the incorporation of BEECs.
Mulas (2005) looked at the demands being placed on housing in Mexico over the next
thirty years as the baby boom generations® (1960°s - 1980°s) reach the age at which they
will begin to form households. ...housing demand is not only a function of household
formation, but of the households’ inherent purchase capacity driven by income levels. In
both instances, with rising household levels and overall low average income levels,
Mexico faces pressures that compromise the overall living standards of the population and
its socio-economic development.’ (ibid.)These pressures need to be taken into account in
assessing the likely success of a compulsory BEEC in Mexico.

Population demand and low incomes are far more significant concerns in the construction
of residential buildings than the environmental impact of these buildings. A new BEEC
will need to adopt criteria that do not place excessive cost restraints on the achievement
of certification or else it would be likely to fail. In a country where °...the wealthiest 10
percent of income earners earned 40 percent of national income and the poorest 10 percent
earned a mere 1.1 percent...” (Wurst 2004) an energy efficiency requirements that placed
heavy costs onto residential property construction or on the retro-fitting of existing homes
could end up only appealing to the rich and be avoided by the low-income householder.

% A baby boomer is a person who was born during the demographic Post-World War Il baby boom
and who grew up during the 1960s and 1970s. http://en.wikipedia.org/wiki/Baby boomer


http://en.wikipedia.org/wiki/Post-World_War_II_baby_boom
http://en.wikipedia.org/wiki/1960s
http://en.wikipedia.org/wiki/1970s

The political engagement with the issue of energy efficient building construction is clearly
present. However, their do remain a number of other potential obstacles to the
development and adoption of BEECs in Mexico. These include;

Legal Authority: It is essential that a BEEC has a clear legal framework, and that this
framework makes clear who is responsible for the management and adoption of the code.

Coverage: The code needs to be widely if not nationally adopted. This is where strong
political will is essential, as within Mexico’s federal structure it will be necessary for each
of the country’s 31 states to adopt the CEV if it is to be legally enforceable as opposed to
be voluntary.

Infrastructure: It is equally important to have the technical expertise amongst architects,
construction workers, and code inspectors, as well as ensuring that products are properly
performance tested e.g. energy rating of windows. Furthermore, the EPC of the building
will also be a key infrastructure requirement so as to increase public awareness and raise
buyer demand for energy efficient buildings.

Compliance and Enforcement: Codes are not “self-enforcing”. It will be necessary to
ensure that there is sufficient staffing and training provided to ensure that the capacity is
present at local government level to monitor the compliance and ensure the enforcement of
the jurisdictions building codes.

Source: (APEC 2010, 6-7) (Liu, et al. 2010, 86)

Lesson learnt from English-Welsh and Spanish BEECs

Current proposals for improvements to the CEV have to be taken into account, as
CONAVI has already begun planning for future programs and methods of incorporation.
In the table below (Table 2) the main features of energy efficiency standards in the CEV
are described along with current CONAVI proposals alongside the suggestions for further
modifications made as a result of this study. Additional suggestions are also given for
country-driven measures that could further improve the adoption and enforcement of
BEECs in Mexico.

Table 2 Suggestion of further modifications on CEV

CEV current situation Current proposed Suggested further steps for Suggested country-
modification modification driven measures
v" Annex in CEV 1. National Calculation ®»  Agreement
= contains the Methodology for all between the
% calculation method residential buildings (See different actors at
g for the R-value for British case) the federal and
% roof and wall 2. Change the approach State level
= construction from prescriptive to
materials performance
X No certification 2 Carbon Certificates 1. Adopt a national ®»  Government and
(no specified time of voluntary (with the aim private sector
G scale of introduction) of mandatory) green agreements
S g building tool for ®» Campaigns and
= ._g implementation of on incentives to
S = EPC. introduce EPC as
g o 2. Measure Overall energy a new feature on
O efficiency rating and CO the building
2 emissions rating (See sector.
British and Spanish case)




Values of the s»  The ECLAC suggest Adopt a software for Develop
thermal resistance, the use of RET calculation procedures Technical and
c (R) listed for Screen as software of such as RET Screen Engineering
o different cities of calculation (See Adopt requirements capacity
3 Mexico Section 4.6) made by private sector Research
3 It does not 2»  The AEAEE suggest for benchmarking. (See development
8 establish a the adoption of its section 1.4)
requirement for the thermal insulation Develop a software for
R-value. standards (R-value) calculation
(See section 1.4.)
" Suggest qualified > Develop systematic Technical and
S 8 inspectors programs to educate Engineering
b 3 (Directores Professionals (See capacity
S .‘; Responsables de Spanish case) Professional
§ S Obra — DROs) for development of
inspections. human resources
The CEV is a = CONAVIis Implement CEV into Improving the
voluntary code attempting to be the more housing effectiveness of
model applicable to development programs government
- all the country Then make it compulsory supervision and
5 nationally. enforcement
% infrastructure
= Institutional
o capacity to
= inspection of the
establishment and
implementation
of BEEC.
- Extra loan amounts | >  Green mortgage National subsidies Agreement
S . if include certified | > Fiscal and applicable for all between the
f % energy saving administrative residential sector different actors at
= 2 materials and/or incentives (including middle-high the federal and
é 2 equipment. income) householders. State level.
c
Guidance for the Incentives and subsidies Development of
o use of renewable for given when construction
< 3 energy resources renewable energies are market and
25 and requirements introduced in new International
$& and installation houses. (See the British assistance
o procedures. case)
CONCLUSION

Building Energy Efficiency Codes have been developed following extensive work mostly
by developed countries. There have been some initiatives for the development of a BEEC
in Mexico especially by the Government who, through the Federal Housing Law and The
National Housing Agency have achieved implementation of a code for low income
residential developments, making it compulsory for those developers if they wish to be
part of these federally funded programs. It is worth mentioning that a large proportion of
construction in the booming residential building sector taking place in the country belongs
to the low-income sector, which means that a large proportion of houses are being built to
CEV standards. However, another significant residential construction sector is the
irregular construction that does not follow any regulations at all, and seems to have no
interest in the environment and even less for energy efficiency features for the houses
built. Given these conditions, the success of the application of the CEV can only be seen
in part of the total housing stock.

The inclusion of sustainable features is seen as the beginning of sustainable strategies in
the long term vision of the CEV. In fact it has the aim of generating a system of
assessment for certification for Mexico. This long term vision has started with a simple



prescriptive based methodology that is limited to require energy efficiency in specific
appliances, and makes only very general recommendations for sustainable practices. The
information related to the envelope of the building is in fact, one of the most advanced
features seen in this code and it gives an appropriate methodology for calculation. The
disadvantage is that it does not require any benchmark which makes the requirement very
rough and in any case almost voluntary.

The Approved Document L1A is a performance based BEEC for a far more complex code
with has been developed through vast experience of the regulation scene in the United
Kingdom. This level of complexity can be seen in the aim for Zero Carbon new building
by 2016 and of course the strong level of enforcement and the benefits of incentive
programs. On the other hand the basic document HE, a performance based BEEC as well,
shows how the commitment of a country’s leader on the achieved changes agreed in the
Kyoto Protocol, can bring about modifications in policy over a considerably short period
of time. Although, within the paragraphs of this document their can still be seen the
remains of a late adopters imprecise code, which despite its great size and vast number of
chapters is only as complex as the British document. These two experiences can seem far
from the realities of Mexico, but if a good piece of work is to be done, it is definitely
necessary to have a look at the best practices and experience that developed countries can
offer.

It is clear that in a country where half of the population live in poverty, the application of
high standards of energy efficiency are extremely difficult to achieve, but the pressures of
external bodies and of course of global warming and CO2 emission reduction, open the
bridge to speculations of what is more likely to be a real problem and indeed, what is more
important. This study does not seek to import building regulations and policies that work
for developed countries, as has been done in Mexico before. But suggests small
improvements (considering the level of complexity other codes have achieved) that find a
balance between the socio-economic conditions and the environmental necessities of the
territory seen as a Nation and as a part of the global community where the need for
sustainable development is essential.
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