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PREFACE

According to the guidelines for the APEC Peer Review on Energy Efficiency (PREE), the objectivebthe PREE as
endorsed by APEC Leaders at their 2007 meeting are to:

1 Share information on energy efficiency performance as well as on policies and measures for improving
energy efficiency.

1 Provide opportunities for learning from the experiences of other economies and for broadening the network
among energy efficiency policy experts.

1 Explore how energy efficiency goals on an overall and /or sectoral basis and action plans could be effectively
formulated in each economy under review, taking into account th e range of possible strategies that could
be used, according to the circumstance of each economy.

1 Monitor progress attaining energy efficiency goals on an overall and/or sectoral basis and implementing
action plans, if such goal and action plans have been already formulated at the time of the review.

1 Provide recommendations for voluntary implementation on how implementation of action plans could be
improved with a view to achieving energy efficiency goals.

Three activities are undertaken as part of the PREE:

A. Peer Review of volunteer member economies.

B. TheCompendium of Energy Efficiency Policies of APEC member economies based on either the APEC
voluntary PREE or energy efficiency aspects of the IEA Energy Policy Review.

C. TheEnergy Efficiency Policy Works hop for capacity building of member economies.

Mexico volunteered to undertake a Peer Review on Energy Efficiency (PREE) and this was the eleventh PREE
exercise for an APECEconomy. This report presents the results of a peer review of energy efficiency pdicies
conducted in Mexico City. The primary accountability for each peer review is shared by the economy being
reviewed and the PREE Review Team.

The peer review in Mexico was conducted by a PREE Review Team of eleven experts (see Appendix A) who visited
Mexico City from 6-10 March 2017.

During the visit, the PREE Review Team held comprehensive discussions on energy efficiency with representatives
and experts from government ministries and agencies (see Appendix B). The Review Team wishes to thank all
the presenters and those who participated in the discussions, including officials from CONUEE (National
Commission for the Efficient Use of Energy) FIDE (Electric Energy Savings Trust FUnAFENACENational Energy
Control Centre) and especially the represent at i ves of Mexicofs Ministry of
event.
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EXECUTIVE SUMMARY

This peerreview assesses the current status of energy efficiency policy in Mexico. It is worth taking into
consideration that Mexi c cformatiennfalowmy theslandntark 2013 Esergy Refoarr  t r ar
that changed legislation on almost every topic related to the energy sector, from oil exploration to electricity

rates. Energy efficiency was addressed in the new legal framework, in which a new strategyprograms, and

targets were all established.

This assessment was completed by the PREE Review Team, a group of 11 experts from the APEC region that
analysed the economyés achi evements and challenges with respect
contained in this report cover eight key policy sectors, each of which were covered by an expert specialising in

that area of energy efficiency policy. The report is divided into two main sections: the first, prepared by the

Mexican government, is a detailed description of the energy efficiency sector in Mexico, while the second

contains the achievements, challenges and suggestions put forward by the PREE Review Team.

The Review Teambs analysis is divided i nandostrategygdata f i el
collection and monitoring, buildings, industry, transport, electricity, and appliances. After analysing the
achievements and challenges of energy efficiency in Mexico, the experts made specific recommendations

targeted at strengthening energy efficiency policy according to their own area of expertise. As a result, this PREE

review contains 46 policy recommendations to the Mexican government that have the potential to bolster

energy efficiency in the economy in order to reach both domesti c efficiency goals, as well as international
commitments.

In the first section of this report, SENER (Ministry of Energy of Mexico)describes the existing structure of the

energy sector, induding the legal framework and relevant institutions related to energy efficiency policy. This
section of the report also includes the govemereastngt s d
international cooperation on energy efficiency. The foundational legal instrument is the Energy Transition Law
(LTE)which establishes the goals and targets for energy intensity and carbon emissions over the next 30 years.

Lastl vy, this section covers the Ministry of Energyds
Obusiness as usual 6 shamgreiso i wi tphpol mey majnadr a otransit
government s programs and policies are effectively i mpl
final energy consumption comparedtothe 0 busi ness as wusual 6 scenario.

The second secton of the report contains the resultsofthe PREE Revi e w Tdf thewiist poicy feeldsy s i s
with each section drafted by the relevant expert. Thi s
research, information shared by SENERwith the PREE Review Team and theé e a mérls during their visit to

Mexico. The site visit in Mexico City resulted in substantive and profound discussions about energy efficiency

with officials from SENER, CONUEE (National Commission fohe Efficient Use of Enegy), FIDE (Electric Energy

Savings Trust Fund)and CENACENational Energy Control Centre).

The PREE Review Team c¢ o mme n dssycturddnnstipitomlkeframework fdleneigyc o6 s  w
efficiency policy, hi ghl i ghtEE®Yg SvE MEROGssr rlaeya deefr s @ g raanmn
projects despite having limited resources and workforce. However, better communication and coordination
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between these institutions and other ministries and local governments remain a challenge, through which
great er benefits could be achieved. The PREE Revi ew
and staff in order to both carry out additional projects and extend those currently in operation.

The team recognise s SENERGs ef f or t sa coharentssaatepyi for gnergycefficiency, bug also
concrete medium and long-term goals and targets. The PREE Review Tearappreciates the challenges in
effectively decoupling economic growth from increasing energy demand while achieving energy efficiency
targets. In this regard, continuing to monitor policy and energy data, as well as increasing public awareness will
be key for Mexico in achieving its goals and targets.

In terms of data collection and monitoring, the PREE Review Teamauds the efforts in making most of the related
data available online. The team alsosupportst he gover nment 6s active role

settings, including the important role of the LTE in promoti ng cooperation and data sharing among concerned
instituti ons. Nevertheless, futher data completeness and disaggregation remains a challenge for data quality.

In this regard, both CONUEE and SENER seem to have made limited progress on data disaggregation due to

budget and labour constraints. Additionally, while international cooperation is strong, the team encourages
CONUEE to enhance cooperation with APEC.

The PREE Review Teammcknowledged that the building sect or s main components

efficiency standards (NOMSs), as well as the presene of the Energy Services Company (ESCO) scheme in Mexico.

Team

ar e r

Al though Mexicods energy demand for buildings is relati

that Mexico is not making the most of its solar energy potential for residential use. For instance, there is huge
potential for photovoltaic use in water heating. The team also suggests that establishing federal voluntary
building codes and increasing cooperation between CONUEE and local governments for building code
enforcement would be highly beneficial. Finally, the government should lead the way by improving energy
efficiency in its own buildings.

In the industry sector, the PREE Review Team commended

of best practices such as the BO 50001 Energy Management Standard and the Learning Energy Efficiency

Networks (LEEN). However, the team found challenging the lack of a public plan to build capacity to support
and grow a profitable energy management industry. Without a plan, the ambitio us 41% energy savings target

for the industrial sector might not be achievable. The PREE Review Team recommends the government take

measures with low financial cost, but potentially high impact, such as further promoting the Learning Networks
approach, speaking to the industry in their own language (energy productivity and lower costs, rather than
energy efficiency), offering benchmarking and recognition for exemplar companies, and adopting a building
energy performance-rating scheme.

The PREE Review Teaacknowledges there have been commendable achievements in the transport sector, such
as progress on removal of fuel subsidies, standards for vehicle fuel efficiency, innovation in sustainable public
transport in Mexico City and growth in electric vehicle use. The transport sector is the major final energy
consumer in Mexico, accounting for 46% of energy demand and is one of the sectors with great potential for
energy savings. However, the team discovered several obstacles that could hinder the ability toachieve savings
targets, including growing demand for both public and private transport, fragmentation in public transport

modes particularly in big cities and impediments to the uptake of electric vehicles The PREE Review Team
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recommends prioriti sing fundi ng for public transport and non -motori sed transport modes, greater coordination
on transport planning among the different levels of government and setting policies that accelerate the uptake
of electric vehicles such as fiscal incentives anddlomestic targets.

The PREE Review Team had meaningful discussions about the new structure of the electricity sector and the
importance of increasing efficiency in it. The team commended the inclusion of long -term clean energy power
generation goals, the transition fro m a centralised power utility to a mark et-based approach and the realisation
of long -term auctions for energy, capacity and clean energy certificates. Theexperts, however, suggested that
some issues, such as efficiency programs implementation, suboptimal coordination between related agencies,
risks in infrastructure development and a new presidential administration that could bring new strategies and
policies on energy efficiency, could turn into potential obstacles. The PREE Review Team recommended
establishing Public Benefits funds as a way to assuresufficient resources for energy efficiency programs, in
addition to developing standards for water products and equipment and creating a framework that strengthens
demand response including tariff reforms th at more accurately reflect real costs.

Finally, the appliance and equipment sector was positively assessed by the PEEE Review Team. The team praised

bot h CONidiBlEdEnergy Performance Standards (MEPS)nandatory energy labels program, as well as

the robust regulatory framework and testing laboratory infrastructure for efficient appliances and equipment.

Despite these accomplishments, the team considered that international benchmarking of MEPSwas necessary,

in addition t o increasing public awarenessof the savings achieved through efficient products that comply with

the MEPS and labelling programs. Apart from benchmarking MEPSwith other economies, the team suggested
increasing CONUEE®s resources to enabl e @eatimgpmessagng oact i
campaigns to raise awareness on the public.

In summary, this Peer Review report concludes that energy efficiency is currently a key parif energy policy in

Mexico and progress in this regard is already evident in several sectors. Hovever, it was also clear that the current

approach to energy efficiency faces considerable challenges,and therefore requires greater attention from the
government ds rel evant i nst idedicated donhds,efforhoanceincreased dvwsareessd | a b
from the public. Moreover, achieving ambitious goals on energy efficiency policy requires proactive mid- and

long-term planning, notwithstanding changes in the federal administration and political cycles. A successful

energy efficiency strategy will render economic benefits by reducing costs, enhancing energy secuity via

reducing fuel imports and creating a more sustainable development with less pollutant emissions, among other
advantages for Mexico. The PREE Review Team sincerely hopes this report Wilelp recognise Me xi cods pr o
on energy efficiency abroad and reinforce the importance of reaching further achievements domestically in

coming years.



RECOMMENDATIONS

Institutional Context

Recommendation 1: SENER and CONUEE shoulcbntinue keeping communication and coordination among
them, not only for the successful implementation by CONUEE of SENERIesigned energy efficiency policies, but
also for getting feedback from CONUEEGs experience

Recommendation 2: Strengthen communication between CONUEE and subnational institutions for energy
efficiency programs and actions; every institution should have a designed official serving as a link and
responsible for energy efficiency policy.

Recommendation 3: Enhance the capabilites of subnational governments in order to adequately oversee,
assess and enforce energy efficiency codes, programs and policies.

Recommendation 4: SENER and CONUEE are recommended to continue international cooperation in energy
efficiency policy not only as a beneficiary but also as a benefactor inthe near future.

Energy Efficiency Goals, Targets, and Strategy

Recommendation 5: The government should continue to have energy efficiency as a priority in its energy policy
and make sure that the committed targets are achieved.

Recommendation 6: An institutional cooperation mechanism should be established to increase collaboration
on energy efficiency actions across government.

Recommendation 7 : Improve energy efficiency monitoring to better assess results of related programs and
measures.

Recommendation 8: Ensure the most life-cycle cost efficiency programs and targets are undertaken and
established to mitigate any potential economic impact.

Recommendation 9: Make sure that energy efficiency targets do not affect negatively economic growth.

Recommendation 10: Promote capacity building, research and development, and financial support for energy
efficiency projects.

Energy Data Collection and Monitoring

Recommendation 1 1: Enhance cooperation with relevant actors in conducting household energy consumption
surveys.

Recommendation 12: Strengthen cooperation with APEC.

X
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Recommendation 13: CONUEE should join the cooperative relationship that APEREESTO and SENERIready
have for data and statistics.

Recommendation 1 4: SENERand CONUEEshould continue taking measures to improve data collection and
monitoring , in terms of energy efficiency indicators by sectors and end-use.

Recommendation 1 5: SENER should reinforce its ties with other government institutions to have better data
quality by sharing information and communicating more effectively with them.

Recommendation 1 6: Despite the legal base exists,SENER shouldcontinue exploring mechanismsto improve
the integration and updating of information, in coordination with CONUEE and CFE tdetter contribute to the
PRODESENG6s (the gover nméredadirg. el ectricity progr am)

Policy Measure 8 Government and Buildings Sectors

Recommendation 1 7: Consider a stronger energy demand growth in the buildings sector due to a rise on
peopleds |living standards.

Recommendation 1 8: The government should continue its efforts in setting up federal voluntary building codes.

Recommendation 1 9: The government should continue undertaking measures to improve energy efficiency in
its own buildings .

Recommendation 20: SENER shouldcontinue including residential and commercial buildings in pilot and
demonstrative projects to raise awareness.

Recommendation 2 1: The government should continue promoting photovoltaic and solar air conditioning in
the residential sector.

Policy Measure dlndustrial Sector

Recommendation 22 The government should continue expanding the Learning Network approach for large
energy users.

Recommendation 23: SENER should aim forengaging 50% of the industrial sector by using voluntary
agreements.

Recommendation 2 4: The government should consider talking to the industrial sector in terms of energy
productivity rather than energy efficiency (speak in their language).

Recommendation 2 5: The government should continue offering more benchmarking tools and recognition
awards for exemplar companies.
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Recommendation 2 6: The government should continue building strong links with universities and training
colleges.

Recommendation 2 7: SENER should offer an onlineself-assessment tool for small and medium enterprises.

Recommendation 2 8: The government should adopt a low-cost building energy performance -rating scheme.

Policy Measure o Transport Sector

Recommendation 2 9: Push for greater coordination around transp ort planning and energy efficiency between
all levels of government.

Recommendation 30: The government should prioritize funding to public transport and non -motorized modes
over additional road infrastructure.

Recommendation 31: The government should update and extend the vehicle fuel economy standards.

Recommendation 3 2: Consider mandatory fuel economy labelling of vehicles at point of sale or in advertising.

Recommendation 3 3: Set policies that accelerate the uptake of electric vehicles such as fscal incentives,
promoting charging stations construction, government leadership on EV usage, among others.

Policy Measure 0 Electricity Sector

Recommendation 3 4: Establishenergy efficiency Public Benefitsfunds program.

Recommendation 35: Institution alize Integrated Energy Planning.

Recommendation 3 6: Develop equipment standards and voluntary programs for water products .
Recommendation 3 7: Enhancethe National Program for Energy Management to require training .

Recommendation 3 8: Develop a framework and incentives to strengthen demand response, including adopting
tariff reform to better reflect true costs and incentivize demand reduction and response programs.

Recommendation 3 9: Promote and encourage the development of micro -grids.

Policy Measure 8 Appliances and Equipment

Recommendation 40: Benchmark energy efficiency standards with other APECeconomies.

Recommendation 41: Increase resources in CONUEE foMinimum Energy Performance Standard MEPS
implementation to enable a more proactive establishme nt and revision of standards, particularly in fast-moving

technologies such as LED lighting.

Recommendation 42:Based on the survey results, CONUEE should consider including products such as TV sets
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in the MEPSprogram and the label program. Likewise, in the industrial sector, usage of equipment such as
compressors, fans, and blowers, should be included in the survey and the MEPS.

Recommendation 43: Consider replacing incandescent lamps directly with LED technologies, bypassing
compact fluorescent lamps (CFL3.

Recommendation 44: Evaluate the subsidy projects and paybackon-electricity-bill schemes carefully for their
effectiveness in reducing overall energy consumption. Consumerbehaviour may affect the final result of energy
savings.

Recommendation 45: Increase public awareness of the voluntary label program.

Recommendation 46: Regularly review Sello FIDEmpacts on the market transformation of different products,
and upgrade the energy efficiency requirements accordingly
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PART I:

BACKGROUND INFORMATION

The background information contained in this report has been contributed by the Mexican
Government. This information is intended to provide some context to the recommendations

of the PREE Review Team.



1. INTRODUCTION

In the last decades, Mexico has positioned itself as one of the most solid economies in the world, despite the

strong global slowdown that exists in the global economic plane. Since 2005, the Mexicod s popul ati on g
rate has beenof 1.3%, going from 107.2 to 121 million people. This moderate increase represents a substantia

impact on oil, petroleum products, and electricity demand. On the other hand, the consumer price index, in the

last 10 years, has maintained anannual average of 4.1% due to the current monetary policy in Mexico that
guarantees general stability in the price level (seetable 1-1).

Gross Domestic Product (GDP) grew by 2.7% over the period 2005 to 2015despite the slowdown during 2009.
The government seeks to revive the economy with the support of refor ms to achieve a medium-term growth of
GDP byapproximately 5.0%. The energy sector is strategic for the development of the Mexican economy, given
its importance in the operation of all the productive activities and the impetus given to them. Example of these
activities include the transport of people and goods, production of manufactures, operation of establishments,
trade, services, factories and homes; in short, the development of the energy sector in Mexicois firmly related
to economic growth.

Table 1-1- Main macroeconomic variables of Mexico

Macro -
economic 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Tmca
Variable

Population
107.2 | 108.4 | 109.8 | 111.3 | 1129 | 1143 | 115.7 | 117.1 | 1184 | 119.7 | 1210 | 1.3%
(thousands)

GDP(2008

million pesos)

11160 | 11718 | 12087 | 12256 | 11680 | 12277 | 12744 | 13287 | 13468 | 13770 | 14110 | 2.7%

Exchange rate
(pesos per US| 10.9 10.9 10.9 11.1 13.5 12.6 12.4 13.2 12.8 13.3 15.8 | 3.5%
Dollar)

Consumer

prices (annual
. 4.0 3.6 4.0 5.1 5.3 4.2 34 4.1 3.8 4.0 2.7 -
variation

percentage

Source: SEER with information from INEGI(Prospectiva del Sector Eléctrico 2012030).

Tmca: Average annual growth rate.

An economy can only grow sustainably when it is productive. Therefore, productivity and its democratization
are the most important challenge that Mexico currently faces. The Democratization of Productivity Program
identifies low productivity growth as the cause of low economic growth and establishes strategies and lines of
action to raise productivity in differ ent sectors of the economy.

The Law to Promote the Sustainable Increase in Productivity and Competitiveness of the National Economy
establishes the obligation of the Government of the Republic, both current and future administrations, to have
a program that explicitly incorporates actions to shore up productivity and competitiveness.



To achieve this, the Government of the Republic undertook the necessary reforms to increase and democratize
productivity. There is a special emphasis on the educational, labour, financial, energy, competition and
telecommunications reforms.

The goal is to induce a greater formality on the economy, increase the levels of investment in human capital,
innovation, and technological development, guarantee greater access to credit, and foster a business
environment with adequate conditions for the growth of companies, sectors and regions . All this, in order to
foster more and better products and services, under a scheme of greater efficiency in the use of the factors of
production . In support to this, a policy of promotion was designed to advance a structural change towards
activities of greater benefit and the orderly transformation of traditional sectors to support productivity in
Mexico. In the last four years, the Government of the Republic directed its efforts to position Mexico, as an
attractive investment benchmark for the energy sector; it was possible to make clear progress in the
transformation of the value chain of the sector through the Energy Reform.

The Reform establshes the bases for the construction of an efficient energy sector that allows taking energy to
the whole territory continuously and at competitive prices. Likewise, the basis was defined for the new State
Productive Companies, which have the obligation to start its operation with a modern and independent
corporate government.

1.1 Mexicod s e n e r giythesirtetnational environment

Mexico coordinates an agenda of international cooperation in energy matters whose main objectives are:

1 Strengthen the consolidation of the energy sector and the positioning of Mexico before the international
energy community.
1 Use the exchange of experiences and knowledge toimplement best international practicesin Mexico.

Currently, Mexico has signed 70 international energy coperation agreements with 23 countries, 3 energy
organizations, the International Energy Agency, 3 international initiatives, and 3 energy institutes, among others.
Energy cooperation issues include:

Renewable energy and clean technologies.
Nuclear energy.

Rational and efficient use of energy.
Carbon capture and storage.

Oil and natural gas.
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Reform and transformation of the electricity sector.

Mexico currently participates actively in the following international initiatives in the field of clean energy a nd
energy efficiency:

1 Ministerial of Clean Energies (CEM).
91 Alliance of Electrical Systems of the 21st Century (21CPP).



North American Energy Ministers Working Group on Energy and Climate Change.
Mexico Denmark Program on Energy and Climate Change.

Mexico Germany Program in Sustainable Energy and Solar at Large Scale.
Energy Alliance (AE) Mexico Germany Program.

The United States Program for the Development of Emissions Reductions (MLED).
International Energy Efficiency Cooperation Alliance (IPEEC).

Sustainable Energy for All (SE4ALL).

Mission Innovation (Ml).

International Renewable Energy Agency (IRENA).

Carbon Sequestration Leadership Forum (CSLF).

North American Trilateral Energy Task Force for carbon capture and storage projects.
Ocean Energy Systems (@S).
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As part of these international cooperation activities, Mexico has promoted the following themes:
9 Training of talent and human resources in energy.
1 Transformation of electrical systems.
1 Intelligent electrical networks.
1 Solar energy, wind, bioenergy, @arbon capture and storage, ocean energy and geothermal.

1.2 Accession process to the International Energy Agency

During the Ministerial Meeting of the International Energy Agency (IEA), held in Paris, France, on November 16,
2015, the Ministry of Energy of Mexico made the official request to join this international body. The integration
of Mexico into the IEA will allow developing joint responses and global cooperation schemes to guarantee
energy security, promote economic development as well asenvironmental sustainability.

1.3 Sixth and s eventh Clean Energy Ministerial (CEM 6 and CEM7)

During the sixth Clean Energy Ministerial,held in Merida, Mexico on May 2015, Canada,USA,Mexico, and other
world leaders announced important actions to accelerate the global t ransition to clean energy. Among others,
these were the commitments reach in this meeting:

1 The "Global Lighting Challenge", which aims to place 10 billion efficient, high quality and low-cost lighting
products.

1 The "Challenge of Electric Systems", whichg aimed at facilitating the use of smart grids and renewable
energy sources such as solar or wind.

1 Strengthening the "Clean Energy Solutions Center" in which reattime, cost-effective expert support is
provided to up to 80 countries around the world on cle an energy policy issues.

1 Recently, during the seventh Clean Energy Ministerial held in San Franciscg USA on June 2016; the
agreements reached during the CEM6 were followed up, in addition to new announcements of the ministers
of the three countries, among which stand out:

o Announcement of the "Energy Management Campaign" which aims to achieve fifty-one thousand
certifications under the ISO 50001 energy management system by the year 2020.



o Launching of the PRODETES (Sustainable Energy Technologies DevelopmteProject) Prize, which
provides an incentive bag for up to 3.5 million US dollarsto clean technologies in its pre-commercial or
commercial stages.

As part of the "Innovation Mission" initiative, Mexico announced that it would quadruple its investment in
research and development for clean energy to a total of US $ 310 million by 2018.



2. INSTITUTIONAL FRAMEWORK

2.1 Ministry of Energy (SENER)

SENER is responsible for conducting theMexico's energy policy, within the current constitutional framework, to
guarantee the competitive, sufficient, high-quality, economically accessible and environmentally sustainable
supply of energy that requires the development of Mexico, endowing the population of full access to energy
inputs, at competitive prices. SENER mat do this through public and private companies of world quality,
operating within an appropriate legal and regulatory framework.

2.2 National Commission for the Efficient Use of Energy (CONUEE)

A decentralized administrative body of SENER that has techical and operational autonomy. Its purpose is to
promote energy efficiency and to play its role as a technical body in the field of sustainable energy use. In other
words, CONUEE is the federal agency responsibléor energy efficiency programs implementati on in Mexico.

2.3 Energy Regulatory Commission (CRE)

A coordinated regulatory body in energy matters autonomously, transparently and efficiently directs the
interests of users and regulated subjects to the development of a competitive and sustainable energy market
for the benefit of society. It regulates in a transparent, impartial and efficient manner the activities of the energy
industry that are within its competence, in order to generate certainty that encourages productive investment,
fosters healthy competition, provides adequate coverage and reliability, quality and safety in the supply,
delivering services at competitive prices, for the benefit of society. In other words, CRE is theenergy s e c t
main regulatory institution.

2.4 National Energy Control Centre (CENACE)

CENACE is the power gridindependent System Operator; it performs its functions under the principles of
efficiency, transparency and objectivity, meeting the criteria of quality, reliability, continuity, safety and
sustainability in its operation and control.

CENACE is aecentralized public body whose objectives are to exercise the operational control of the National
Electrical System, the operation of the Wholesale Electricity Market, and to guarantee impartiality in access to
the National Transmission Network and to the General Distribution Networks.

It carries out the operation of the Wholesale Electricity Market in conditions that promote competition, efficiency
and impartiality, through the allocation and optimal dispatch of generation plants to satisfy the energy demand
of the National Electricity System.

It is responsible of the formulation of programs for the expansion and modernization of the National
Transmission Network and the General Distribution Networks, which, ifauthorized by SENER, will be included in
the National Electricity System Development Program (PRODESEN).



2.5 National Institute of Electricity and Clean Energy  (INEEL)

A decentralized public body of SENER, with legal personality, property and autonomy of management, in
accordance with the applicable provisions of the Federal Law of Parastatal Entities. INEEL used be the Institute
of Electricity Research (IIE) but in December 2015, according with the Energy Transitiohaw;it was assigned new
tasks andresponsibilities as well as a new name transforming it into the National Institute of Electricity and Clean
Energy (INEEL).

2.6 Federal Electricity Commission (CFE)

It is the state-owned electric utility, defined by the 2013 reform as a State Productive Company, which objectives
are to provide the public electric energy service with criteria of sufficiency, competitiveness and sustainability to
generate, transmit, distribute and commercialize electric energy; and contribute through this to the transition to
a low-carbon energy matrix.

2.7 Electric Energy Savings Trust Fund (FIDE)

It is a private, non-profit trust, constituted at the initiative of CFE, in support of the Electric Energy Savings
Program. It is an organization that contributes to Me x is ener§y security, mitigation of environmental impact

and social equity; provides financing, certification and technical assistance; promotes and develops integral
programs and projects of saving, conservation and efficient use of energy, distributed generation, cogeneration
and use of renewable sources for the energy transition. In addition, it develops applied research and
technological innovation, and disseminates the culture of saving and the efficient use of energy.

2.8 Ministry of the Environment and Nat  ural Resources (SEMARNAT)

SEMARNAT is responsible for designing and implementing, within its competence, the promotion and regulatory
instruments to prevent, control and remediate pollution from the generation and transmission of electrical
energy, including greenhouse gases and compounds. SEMARNATIs also responsible of the elaboration of
Mexican Official Standards (NOMSs) that establish limits of progressive emissions according to the type of
technology of electricity generation , considering best practices. SEMARNATis also responsible for determining
negative externalities originated by the fossil energies.

2.9 Ministry of Economy (SE)

In coordination with SENER, the Ministry of Economy isresponsible for designing and implementing a road map
to promote the development of clean energy value chains, under conditions of economic sustainability and in
accordance with the approved budgetary conditions, which will indicate the specific instruments for the
promotion of the development of value chains of clean energies. The Ministry of Economy also offers direct
support to small and medium -sized enterprises using existing mechanisms; prepares a study to determine the
needs and potential of the electric power industry in clean energy; and promotes investment in te chnological
development and innovation in clean energy.



3. ELECTRICITY SECTOR OVERVIEW AND FOBAST 2016-2030

3.1 Regulatory and Policy Framework for the Electricity Sector

In Mexico, the necessary mechanisms are being developed to cary out a transition for a greater use of clean
energies. To achievethis purpose a series of mandates were established both in the Law of the Electricity Industry
(LIE), as in the Energy Transition Law (LTENhich provide the legal basis to increase the participation and

regulation of clean energies in the electricity generation process.

In order to carry out the energy transition process and to fulfil the objective of increasing gradually the share of
clean energy in the electricity generation matrix, the LTE is suppored by strategies, programs, measures and
public policies that allow to increase the share of clean energiesand to meet the established goals. The strategy
serves as an instrument for continuous improvement that includes the evaluation of its partial results, the
identification of barriers and opportunities for improvement . The strategy also considersthe adoption of

corrective measures if some compliance indicators are not achieved.

An important part of accomplishing an effective energy transition is pro moting projects that create added value
to the energy industry. Other important aspects are to strengthen and promote the institutes of research and
education, providing the necessary tools to strengthen the sector with the development of new technologies
and the human capital required to carry out this transition.

The indicative planning for the next fifteen years was presentedin May 2016 with the publication of the National
Electricity System Development Program (PRODESEN) May 2016. The basis of this program is on the Law of
the Electricity Industry, in which the collaboration of the Ministry of Energy is vital, since the planning of the
electric sector is a strategic ared.

3.2 Structure of the Electricity Sector

The electricity sector in Mexico is made up of a group of actors, both public and private, that intervene in the
processes of generation, transmission, distribution, commercialization and operational control of electrical
energy.

The restructuring of the sectori s an a n s weneeds, whick require zheapds, £fficient and high-quality
electricity. For the industrial and commercial sector, it is vital to reduce energy prices to reduce their costs,
allowing a growth in their production or services provided, thus increasing the produ ctivity of the Mexican
economy. This transformation seeks the equality of conditions for public and private companies, creating more
competitiveness, allowing them to offer electricity at lower prices and promoting the use of clean energy.

The process oftransformation requires a greater integration of all the institutions involved in the electricity sector,
which contribute to its smooth functioning and, with the support of the various legal systems, develop a new
model of modern, efficient and competitiv e Mexican Electricity Market. The Ministry of Energy (SENER), the
Energy Regulatory Commission (CRE) and the NationaEnergy Control Centre (CENACE) are key public bodies

1 SENER (2016) Prospectiva del Setor Eléctrico 2016-2030: http://www.gob.mx/cms/uploads/attachment/file/177626/Prospectiva_del_Sector_EI_ctrico_2016
2030.pdf
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in the electricity sector, which have the powers to carry out a planning of the sector according to the
requirements of the population.

Because SENER leads the energy sector, it supervises and leads the realization of programs, projects, studies,
prospects, economic and social guidelines, official standards, methodologies, conventions and treaties,
administrative procedures and sanctions.

The Federal Electricity Commission (CFE), the state owned power company, is also under transformation. From
being a vertically integrated company, at the end of 2016 it had created 13 subsidiaries and afiliates: six
generation subsidiary companies, CFE Transmision, CFE Distribucion, CFE Suministro Basico, CFE Generador de
Intermediacion, CFECalificados, CEnergia and CFE Interngional. Additionally, CFE is now facing competition
from other companies in the generation and wholesale supply sectors where private companies are now allowed

to participate.

The main strategies that will achieve the objectives of the electric sector reform include the renewal of the power
generation infrastructure with the use of more efficient technologies and lower levels of pollution , the expansion
of transmission infrastructure and the modernization of distribution networks.

This will create greater opportunities for the participation of companies in the sector and the ado ption of new
technologies, promoting the diversity of power generation sources and the reduction of costs in all segments of
the productive chain. As a result, the households, businesses, and industries will be substantially supported by
reducing their electricity rates.

Historically, the electricity sector has been an important factor in boosting Me x i ecoromy. With the Energy
Reform, the Mexican government has established the objective of providing a better quality, lower cost and
more environmentally friendly electricity service. Thanks to the increasing development and availability of
natural gas, the costs of electricity generation have been reduced by substituting expensive and highly polluting
fuels such as fuel oiland diesel.

3.3 New Markets

The Official Electricity Market Guidelines (Bases del Mercado Eléctrigaestablished the principles that guide the
design and operation of the Wholesale Electrical Market (MEM). This document also define the rules and
procedures that its participants will carry out in order to commerci alize energy, related services,Clean Erergy
Certificates (CELSs)transmission financial rights, among others, in the different modalities. Market participants
will represent power plants or load centres, depending on their co ntract with CENACE.

The Clean Energy Certificates (CELS) are securities issued by the CRE that accredit the production of a determined
amount of electricity generated from clean sources that meets the requirements associated with the
consumption of the lo ad centres. With this instrument, the domestic targets will become individual obligations.

The CELs are an instrument to promote new investments inelectricity generation coming from clean sources, as
different technologies will compete with each other to meet the goals. Generators and distributors can sell and
buy CELsn proportion to their electricity consumption. If they do not accomplish the minimum percentage (5%)
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of energy generation from clean sources, the producer or distributor must pay the fine imposed by the authority,
which will be equal to the highest CELSs price.

In this way, power generators using renewable sourcescan make profits by selling two goods:

1 The electricity generated and sold to the grid or off-the-grid consumers.
2  CELs materi¢ized in commercial bonds.

3.4 Power users

One of the commitments made in this six-year presidential period is to increase the percentage of the population
with access to the electric power service. At theend of 2015, CFE reported 39.7 million usersan increase of 3.0%
over 2014 (equivalent to 1.16 million annual customers). In recent years, the residential service has maintained
the highest level of electricity supply, representing 88.6% of CFE's total customers 9.8% at commercial section,
and 1.6% inthe industrial, services and agricultural sectors.

3.5 Electricity price and rates

In 2015, the availability of natural gas and its low prices resulted in a reduction in electricity rates. This situation
drove to a progressive substitution of fuel oil and diesel by cheaper sources of energy, asis the case of natural
gas. In 2015, the average price of electricity decreased approximately 11.9% compared to 2014, to 1.4 pesos per
kilowatt-hour. The commercial and industrial sectors showed reductions of 7.6 and 19.8%(see Figure 11).

Figure 1.1 - Average price of electric energy per sector.  (Mexican pesos/kW h)
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Source: SIE, SENHRospectiva del Sector Eléctrico 2022030.

The Ministry of Finance and Public Credit (SHCP), with the participation of theMinistries of Energy (SENERaNd
Economy (SE) and the Federal Electricity Commission(CFE) shall fix the rates, in order to meet the financial and
expansion needs of the public service, and the rational consumption of energy.
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The average prices of electic energy for the different sectors reflect differentiated rates for the commercial,
services, and industrial sectors.Becauseof the incentives to agricultural activity, this sector has the lowest and
most stable rate for the last 15 years. The rates forthe supply and sale of electric energy are classified according
to their use and voltage level.

The electricity rates depend on several factors, including the costs associated with generation, transmission and
distribution of electricity. These rates also include the operating, maintenance, and depreciation costs of
generation plants. Electricity ratesare part of the rate of g e n e r a t o r whigh irpturroniay lie sejnvested in
the electricity systemds i nfrastructure

General rates have consumption ard demand charges with regional differences, time and seasons.Domestic,
public and agricultural services are adjusted by fixed factors, with no time differences.

3.6 Subsidies on electricity rates

Subsidies for electricity rates are defined as the difference between the price of the electricity paid by consumers
and the average cost of supply. The subsidies on CFE's rates are financed through accounting records. The
Federal Government reimburses CFE for part of the subsidies transferred to its consumers.

The commercial rates of industrial and domestic consumption are not subsidized, but in many cases,they pay
more than their service cost. The surplus contributions of these users are used to offset some of the subsidies
granted to other type of users. Tterefore, the funds provided by the Federal Government cover only a share of
the total subsidy. In Mexico, the subsidy is implicit in domestic rates, with the exception of consumers who are
subject to the ohigh consumpti ocoanytgpeafsubdidp! d6 rate and dc

Other household rates are subsidized depending on the temperature and season n which they are applied.
Subsidies havethree ranges, in which regions with higher temperatures, receive higher subsidies

At the end of 2012, the estimated amount of subsidies granted to household users amounted to 89,821 million
pesos. Industrial and commercial rates do not have subsidies and tend to cover costs.

3.7 Me x i acandumption of electricity

There is a strong correlation between the Mexican economy and the consumption of electricity, as the economic
performance is directly related to the productive activities developed, such asindustrial and commercial activities.

In recent years,economic growth has presented a modest recovery, with growth rates of 1.1% and 2.5% in 2013
and 2014, respectively. This growth was largely due to the boost in manufacturing exports, derived from the
automotive industry.

The EnergyReform will give a boost to Mexico's economic growth, since it expects an increa in oil and gas
production, as well as providing cheaper energy inputs to Mexican industries, thereby increasing the demand
for electricity.
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Between 2004 and 2014, domestic electricity consumption increased at an average rate of2.9% per year,
reaching 244,673.1Gigawatt hours (GWh) in 2014. On the other hand, GDP presented an average annual growth
rate of 2.5 %, in the same period, as shown in Figurel.2, below.

Figure 1.2 - Evolution of GDP and consumption of electric energy  in Mexico , 2005-2015 (percent annual variation)
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In order to estimate the demand for electrical energy, it is necessary to consider several factors, such as the sales
in the various zones of Mexico, electrical losses, historicalbehaviour of the factors of load, and a diversity of
scenarios of sectorial consumption of electricity, among others. Between 2016 and 2030, the planning sceario
expects annual growth on gross consumption of 3.4%, amounting for 476.0 TWh(SeeFigure 1.3).

Figure 1.3 - Me x i canipasition of electricity consumption per sector, 2013 (GWh, percentage)
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Source: Electricity information 2015, International Energy Agency.

The behaviour of the low prices of electric energy, and the loss reduction programs implementation , allowed the

12



commercial, middle-size industry and domestic sectors to have important increases in the volume of energy
consumed.

With the increasing consumption of electricity, it is necessary to expand the infrastructure to respond to such

needs. Increasing capacity for electricity generation requires considering several factors that influence
investment decisions, such as the availability of fuel in the area where the plants will be installed, the costs of
the various technologies to choose, the polluting effects, among others (Figure 1.4).

Figure 1.4 - Installed capacity evolution per technology, 2015  -2030 (MW)
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Although Mexico maintains an important generation capacity based on fossil fuels, it has sought mechanisms
to promote the diversification of its energy matrix. In this sense, it seeks to boost the development of sources
such as geothermal and wind energy, increasing its share of Me x i total@et electricity capacity.

Within the new electricity generation modalities, CFE's generation share will be reduced from 55.2% in 2015 to
39.0% in 2030. This reduction is largely due to the resructurin g of the Energy Reform.

Finally, & the North American level, new generation capacity must replace plants with high levels of pollutants

or inefficiency; hence, there is a constant exchange with the United States and Canada of technological
information th at contributes to the improvement of power generation in the region.
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4. LEGAL FRAMEWORK

The publication of the Energy Transition Law (LTE)n December 24, 2015 in the Official Journal of the Federation
(DOF) derives fom a legal framework that started from rights established in the Political Constituti on of the
United Mexican States.This Energy Transition period is outlined and framed by a broad set of laws, regulations,
plans, programs, guidelines and standards that have been developed over the last Bw years Gee Figure 1.5).

Figure 1.5 - Legal framework of the Energy Transition
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4.1 Energy Transition Law (LTE)

On December 24, 2015, the Mexican Congress enacted the LTE defining the legal basis to promote a
transformation towards a sustainable energy and economic model in the long term. The LTE in its Article 3
defines the Strategy, the Special Program for Energy Transition (PETE) anthe National Program for the
Sustainable Use of Energy PRONASE, which became obligatory policies on clean energy and energy efficiency.

The Energy Transition Law (LTE) aims to regulate the sustainable use of energy, as well as the obligations in clean
energy and reduction of emissions of pollutants of the Electrical Industry, maintaining the competitiveness of
produ ctive sectors.

The LTEgoals are, among others:

1 To anticipate the gradual increase of the participation of clean energies in the electric industry with the
objective of meeting the established goals in the field of clean energy generation and emissions reduction.
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1 Facilitate compliance with the clean energy and energy efficiency goals referred to in this law in an
economically viable manner.

1 Incorporate externalities in the evaluation of the costs associated with the operation and expansion of the
electrical industry, including those on health and the environment.

1 Determine the obligations regarding the sustainable use of energy and energy efficiency.

1 Establish mechanisms to promote clean energy and reduce pollutant emissions.

1 Reduce, under conditions of economic viability, the generation of pollutant emissions in the generation of
electric energy.

1 Support the objectives of the General Law on Climate Change, related to the greenhouse gas emissios
reduction targets and the generation of electricity from clea n energy sources.

1 Promote the sustainable use of energy in final consumption and energy transformation processes.

1 Promote the efficient use of energy and renewable resources and waste.

1 Approve the obligations established in the field of clean energy and re duction of emissions of pollutants of
the electricity industry to products consumed in Me x i temitdry, regardless of their origin.

To this end, the LTE mandatesthe elaboration of a Transition Strategy to Promote the Use of Cleaner
Technologies and Fels.

The strategy comprises five stages:

Compilation of information.

Public consultation.

Integration.

Review by the Energy Transition Advisory Board.

o~ wonh e

Approval and publication by the Ministry of Energy (SENER).

The collection of information was a process that involved the different areas of Mexico's energy sector, its actions
and programs and the analysis of the future technical, scientific, technological, economic, financial, fiscal,
environmental and social conditions of the infrastructure for exploitation, production, transformation,
transmission, distribution and end-use of energy.

The strategy was developed under consultation mechanisms established after the installation of the Consultative
Council for Energy Transition (CCTE) on April 7, 2016, aceding to the mandate of the LTE, creating four working
groups:

Energy production.
Energy consumption.
Energy efficiency.
Energy storage.

=A =4 =4 =

The leaders of each group called on representatives d both public and private sectors in the energy field to
participate in forums and workshops during May and June 2016. These forums were organizedn order to make
a diagnosis on energy transition, analyse the current domestic situation and international trends in energy
efficiency and clean energy, as well as identifyng policies and actions for the strategy. SENER established
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different channels of permanent communication for the reception of contributions and interaction with
representatives. As a result, the groups obtained through surveys, papers, shared documents ad proposals, 451
opinions in total .

The strategy is the guiding instrument of Me x i ¢ o 8 spolieyringlre ghg@dium and long term in clean energy,
sustainable energy use, improved energy productivity and economically viable reduction of pollutant emission s.
To this end, this instrument must establish goals of clean energy and energy efficiency, as well as its respective
roadmap for the implementation of these goals.

4.2 Components of the Transition Strategy to Promote the Use of Cleaner Technologies and F  uels

The strategy contains:
1  Along-term planning component for a period of 30 years.
1 A medium-term planning component for a period of 15 years.

4.2.1 Long-term planning component for a period of 30 years

In this component, the scenarios proposed to meet the clean energy goals and the energy efficiency goal are
defined, which contains a set of analysis and studies on technical, scientific, technological, economic, financial,
fiscal, environmental and social impacts of the infrastructure for exploitation, production, transformation,
transmission, distribution and end-use of energy.

4.2.2 Medium -term planning component for a period of 15 years

This component identifies the goals of clean energy and energy efficiency in 15 years, as well as their degree of

compliance and establishes a diagnosis of:

1 The state of art of the electrical industry, in general, and electricity generation through clean energy in
particular.

1 Thefinal energy consumption level.

1 Obstacles to the development of clean energy.

1 The environmental pollution caused by the electricity industry, according to the information provided by
the Ministry of Environment and Natural Resources (SEMARNAT).

1 Dependence on fossil energy sources forelectricity generation and progress in energy efficiency.

1 Technological evolution in electricity generation and cost reduction, as well as other technology elements
that can add value to the National Electricity System.
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5. FINANCING MECHANISMS

Several mechanismssupport the energy transition through the direct fi nancing of projects related to clean
energy and energy efficiency. Mechanisms for funding research and technological development include granting
of preferential rates for investments in the productive sector, financing through development banks with
traditional schemes, orinstitutions that finance infrastructure projects aimed at particular sectors.

A common element in several of these mechanisms is that they often serve as recipients ofinternational funders,
and they have strict criteria for project selection, as well as very robust monitoring and evaluation tools. Another
common element is a high degree of certainty in the achievement of the stated objectives.

5.1 Energy Transition and Sustainable Use of Energy Fund (FOTEASE)

The FOTEASE was creatdd accordance with article 27 of the Law for the Use of Renewable Energy and Financing
of Energy Transition (LAERFTE), with the purpose of promoting energy transition, energy saving clean
technologies development and the use of renewable energies. This $ achieved through the granting of credit
guarantees or other financial support for projects that meet the objectives of the National Strategy for Energy
Transition and Sustainable Use of Energy (ENTEASE).

Since 2009, around 9.4 billion pesos have been authorized through 41 projects, distributed as follows: 74%
related to energy efficiency and 36% to renewable energy. In 2015, 420.3 million pesos were assigned to the
trust from the Federal Expenditure Budget (PEF). As a result, the total resources managetly FOTEASE ifiavour
of its beneficiaries during 2015, was of 1.048 billion pesos.

Some of the most relevant programs supported by FOTEASE are:

Energy Saving Appliance Replacement Program,

National Energy Efficiency Project for Municipal Public Lighting,
Sustainable Light Program,

Incandescentbulbs replacement for energy-saving lamps;
Business Energy Efficiency Savings Program;

Renewable energy technologies in distributed electricity generation;
ILUMEXICO Rural lllumination Program,

The initiative for the development of the wind sector in Mexico ,

=A =4 =4 =4 -4 -4 -4 -4 4

The initiative for the development of renewable energies in Mexico.

5.2 Electric Energy Savings Trust Fund (FIDE)

Between 1990 and 2014, FIDE conducted 1.8 million energy diagnoses4,000 financed projects and 2.6 million
pesos in credits (of which 72% corresponded to the Home Appliances Replacement Program and the rest to the

Energy Saving Financing Program). Finally, FIDE has financed 60 million compact fluorescent lamps (CFLS)
among other actions.
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5.3 Shared Risk Trust (FIRCO)
FIRCO is a parastatal entity, created by Presidential Decree anttaded by the Ministry of Agriculture, Livestock,
Rural Development, Fisheries and Food (SAGARPA), to promotagribusiness, rural development by micro-basins

and to perform functions as technical agent in programs of the agricultural and fishery sector.

The SAGARPANorld Bank-FIRCO program hasused 60.5 million dollars for the development of a plan for the
installation of renewable technologies in rural areas.

5.4 Trust Funds for Agriculture (FIRA)

FIRA iscomprised by four public trusts, and its purpose is to facilitate access to credit, as well as the granting of
credit guarantees to projects related to agriculture, livestock, poultry, agribusiness, fishing and other related
activities related to rural areas.

FIRA's Energy Efficiency Program aims to help agrdndustries invest in energy efficient technologies.

5.5 National Infrastructure Fund (FONADIN)

The National Infrastructure Fund (FONADIN) is the coadinating vehicle of the Government of Mexico for the

development of infrastructure in energy, communications, transport, water, environment and tourism. In terms
of clean energy, the fund has supported projects such as the Piedra Larga Wind Farm (Oaxacapnd the
development of integrated urban transport systems in several cities throughout Mexico.

5.6 National Bank of Foreign Trade (BANCOMEXT)

This bank has a financing program for renewable energy and energy efficiency projects for the granting of long -
term resources. Among others, BANCOMEXT and th&fwW (German Reconstruction Credit Institute) have signed
an agreement to contract credit lines to support the financing of solar energy projects.

5.7 Nacional Financiera S.N.C. (NAFIN)

It facilitates financing for the development of renewable energy projects and energy efficiency with international
organizationsd r es.our ces

5.8 National Works and Public Services Bank (BANOBRAS)
Its purpose is to finance or refinance public or private investment projects in infrastructure and public services,
at the federal, state and municipal levels. It also encourages private investment in the development of

infrastructure in Mexico through various financing schemes for projects carried out under the public -private
partnerships.
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6. EFFICIENCY POTENTIALS AT THE SECTORAL LEVEL

6.1 Energy consumption by end use sector and trends

In 2015, Me x i energysconsumption was 8,442 Petajoules. Electricity consumption had the highest growth in
final energy consumption with 60% from 2000 to 2015, followed by diesel with 51%, gasoline with 50% and
natural gas (dry gas) with 36%. Likewise, fuel oil consumption fell by almost 90%, while LP gaslid by 7% (see
Figure 1.6).

Figure 1.6- Total Energy consumption per fuel
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Thus, in 20150il and petroleum products accounted for 58% of total energy consumption, distributed in the

following way: 30% gasoline, 17% dieseland 8% LP gas.Electricity summed 17% of total energy consumption,
while renewables (hydro, wind and solar) had 6%.

6.2 Consumption by sector

Energy consumption grew by 30% between 2010 and 2015; the transport sector had the highest growth (47%),
followed by industrial (25%) and finally, the residential sector, which only grew by 3%. (SeeFigure 1.7).

In 2015, as a fraction of the final energy consumption, the transport sector accounted for 46%, followed by the
industrial sector 30% and then by the residential sector 14%.
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Figure 1.7 & Final energy consumption per se ctor
(Petajoules)
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6.2.1 Transport sector

The transport sector consumes 46% ofMe x i @@ldisal energy consumption, wherein 92% is dedicated to
motor transport . Likewise,gasoline accounts for 71% of energy consumed in motor transport, mainly by private
passenger vehicles. Passenger buses and freight trucks consumenostly diesel, accounting for 26% of energy
consumed in motor transport. This implies that private passenger vehicles accountapproximately for 30% of
total energy consumption (seeFigure 1.8).

Figure 1.8- Fuel consumption for transport sector
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The demand for mobility will increase in the future, as population is expected to grow to 150 million people by
2050 and greater economic development will be achieved. To advance the energy transition, the transport sector
must incorporate new technologies and reduce fossil fuels consumption.

6.2.2 Industrial sector

The industrial sector experienced aremarkable change in its energy matrix between 1990 and 2015. This change
was mainly due to greater consumption of electricity and coke in the most intensive industries. For example, the
most energy-intensive industry has been the basic iron and steel industry, which accounted for 13.6% of
industrial consumption in 2015.

Likewise, the mining industry experienced a structural change by reducing its dry gas consumption by about
3.8% annually, replacing it with electricity at a rate of 6.9% per year (see Figure 1.9).

Figure 1.9. Energy consumption for the industrial sector
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The cement industry has been a major energy consumer with 10% of the industrial consumption in 2015.
Between 1990 and 2014, itreduced its fuel oil consumption by an average of 16.1% annually, while its electricity
consumption increased by 5.4% and cokeby 39.5%. In addition, this industry uses other alternative sources to
cover its energy requirements, such as tires, solid wasteand liquid waste.

In 2014, natural gas was the most consumed fuel by the industry, representing 38.5% oft h e s edentandr 0 s
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electricity was the second energy sourcewith 35%, followed by coke with 11.6%.On the other side, sugarcane
bagasse consumption recorded a negative growth of 2.8% per year.

6.2.3 Residential, commercial and public sector

In 2015, the residential and commercial sectors consumed 19% of final energy in Mexico.The majority of this
consumption was in the residential sector, with about 82% of this share. Households in Mexico consume 74% of
its energy in thermal uses (LPG natural gas and fuelwood), while 26% is electricity, which demand increases by
0.6% each year.

Solar energy (photovoltaic) showed the highest growth rates in this sector due mainly to the direct use of this

technology in urban areas. However, its share in the sector's matrix isstill marginal, since in 2014 it barely
represented 0.6% ofthe total demand.

6.2.4 Farming

In 2014, this sector accounted for 3.3% of final energy consumption and increased at an approximate rate of
2.3% per year between 1990 and 2014, with diesel and electricity being the most widely used energy sources.

22



7. SCENARIOS:FORECAST, MEDIUMAND LONG-TERM GOALS

7.1 Legal and programmatic references

The scenarics and goals set forth in this strategy are fundamentally based on the Energy Transition Law ad the
Electricity Industry Law. These legal instruments include provisions of the General Law on Climate Change
instruments such as the National Climate Change $rategy, the National Electricity System Development Program
(PRODESEN)nNd the Intended Nationally Determined Contributions (INDC) of Mexico to the United Nations
Framework Convention on Climate Change.

Mexico assumed inthe General Law on Climate Chang@ the indicative objective or aspirational goal of reducing
its emissions by 30% compared to the baseline of 2020 and in 50% by 2050, in relation to those emitted in the
year 2000. Furthermore, power generation with clean energy sourcesmust reach at least35% by 2024.

Mexico sent in March 2015 its Intended Nationally Determined Contribution (INDC) to reduce its emissions of
greenhouse gases (GHG) and black carbon. The NorConditional Target is set to reduce GHG emissionsn 22%
by 2030 compared to the baseline, and in 50% by 205Q both targets baseline year is2000. Electricity generation
will contribute to a 31% reduction in CO z emissions by 2030.

7.2 Sectorial Scenarios

Thebaselineout | i nes a 0 b us ttransitosdscmariounsludesladonstmedtablish or evaluate the
fulfilment of goals related to clean energy and energy efficiency.

The scenarios are based on variables that reflect the growth of the economy, the expected evolution of
population and oil prices:

1 Population of 137.5 million inhabitants in 2030 and 150.8 million in 2050.
1 Average annual growth rate of economic activity of 3.3% for the period 2016 -2050.
1 The GDP growth breakdown by the main productive sectors was estimated in the following way for the
prospective period:
- Agricultural sector: 2.9%.
- Mining Sector: 3.0%.
- Manufacturing Sector: 4.1%.
- Construction Sector: 3.3%.
- Services Sector: 3.1%.

7.3 Business as usual (BAU) scenario

This scenario estimates an average annual growth of 1.3%, from 5,129 Petajoules (PJ), in 2610 7,546 PJ in 2050
(Figure 1.10).
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Figure 1.10. Total final consumption per sector ( BAU scenario) 2016 -2050
(Petajoules)
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7.4 Transition s cenario

The dransition 6 scenario reflects the use of different energy saving potentials in final consumption sectors. This
scenario proposes to strengthen actions based on existing energy efficiency measures to stabilize the growth of
energy consumption in the short and medium term. In the long term, it requires structural changes that involve
the transformation of industrial production schemes, new infrastructure to give universal access topublic and
private electric transport in cities, and improving the energy performance of residential and commercial

buildings. These long-term elements are expeded to affect significantly energy consumption.

In Mexico, industry, buildings and transportation are the main energy consumers, the latter being the most
demanded. It is possible to reduce demand in these sectors without affecting their productivity and
competitiveness by significantly increasing energy efficiency, introducing new technologies and substantially
changing consumptions patterns.

The essential components of the reduction in energy demand are:

Significant improvements in energy efficiency.

Increaseof recycling processesin key industries.

Repladng inefficient or old equipment in the industrial and commercial sectors.

Massive increase of public transportinfrastructure in urban centres and reduction of private car use.

=A =4 =4 =4 =4

Electrification of public and private transport sector, as much as possible

The industrial sector could reduce its energy demand through a strong investment in recycling, equipment
replacement, process integration and cogeneration.

The residential sector has a great potental for saving energy in lighting and space cooling. Additionally, water
heating could be supplied with solarwater heaters. On the other hand, the greatest energy savings in commercial
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buildings can occur in lighting and air conditioning systems.

To reach the transition scenario, it is necessary to reduce the use of private cars and promote the massve use
of public transport. In addition, it will be necessary for most of the vehicle fleet to be electrified and to increase
the performance of the remaining fleet to fossil fuels.

The energy supply with renewable sources in the transition scenario is of great importance, since one of the
essential elements is to increase the use of electrical appliances and devices for the different end -uses of
buildings, industry and, particularly, transport (see Figure 1.11).

In sum, in order to achieve this scenario, a paradigm shift in the transport sector, greater energy efficiency
measures in theindustry and the promotion of financing schemes for clean energy projects are required.

Figure 1.11. Potential for reducing final energy consumption in the industry, transportation and buildings
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7.5 Electricity consumption with efficiency measures

Energy efficiency measires have an impact on electricity demand in Mexico. The largest reductions occur in the
industrial (45.8%), residential (53.4%) and commercial (78.7%) sectors comparetb the base scenario (see Figure

1.12).
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Figure 1.12. Electricity demand scenarios , 2010-2050.
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The major diff er ence between the scenarios is when transport
electricity demand by 133 times in comparison with the base scenario. The substitution of electricity over

gasoline and diesel in the transport sector will be equivalent to more than 50%, or approximately 1,500 PJ(see

Figure 1.13).
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Figure 1.13. Comparison of energy consumption of the transport sec  tor, 2010 -2050.
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7.6 Energy efficiency targets

At a macro-level, the energy intensity index is a welkused metric to approximate energy efficiency, since it allows
us to monitor the amount of energy required to produce a unit of ec onomic value. In this way, the drategy's
energy efficiency goal is defined in terms of a reduction rate of final consumption intensity.

The energy efficiency goal reflects the speed at which enggy consumption is decoupled from the growth of the
economy, improving its energy productivity. This means that when comparing the energy efficiency
improvements of the transition scenario with respect to the baseline scenario, the first one will show a lower
growth of energy consumption compared to the second, for the same expected economic growth . Thus, in the
transition scenario, the use of energy is optimized in comparison with the base scenario (Figure1.14):

Figure 1.14. Energy intensity goals, 2016-2050. (Percentage)
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8. ENERGYEFFICIENCY INDIGTORSAND DATA

Since the National Program for the Sustainable Use of Energy PRONASEP014-2018 defines the objectives,
strategies and lines of action that will be carried out by the Federal Government, its fulfilment will be decisive
for the articulated and responsible work of the different orders of government and the various sectors of society.

The PRONASE establishethe following i ndicators to verify and assess the progress in achieving the objectives
and targets?:

A. Energy final consumption regulation index by Mexican Official Standards (NOMSs),

B. Energy intensity of final consumption,

C. Number of states with institutional capacity to develop actions and projects of energy efficiency,

D. Number of municipalities supported with technical assistance in the field of energy efficiency in public
services,

E. Number of professionals trained in techniques of sustainable use of energy through postgraduate courses,

F. Number of training workshops on the sustainable use of energy,

G. Benefits of sustainable energy use and,

H. Fundsdedicated to research and technological development projects in energy efficiency.

Another important initiative to highlight is the North American Cooperation Framework in Energy Information ,

which is in place since 2015 SENER, theEnergy Regulatory Conmission (CRE) the National Hydrocarbons
Commission (CNH), the National Power Control Centre (CENACE)the National Control Centre for Natural Gas
(CENAGAS)PEMEX CFE ad the National Institute of Statistics and Geography (INEGI)jointly collaborate in t his

regional initiative along with the U nited Sates Energy Information Administration and the Census Bureau, as

we l | as with Canadads Department of Natur al Resources,
three governments share information on international energy trade, infrastructure maps and a trilateral energy

outlook, among other relevant issues.

2 SENER (2014National Program for the Sustainable Use of Energy (PRONASE) 2012018.
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PART II:

PREE REVIEW TEAM REPORT

This part of the report presents t hemef®E&E Rev

about energy efficiency policies and programs in Mexico.
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1. OVERALLINSTITUTIONAL CONTEXT

Energy efficiency policy should be prioritised and not only be a key component of energy policy but also of

Mexicodb s gl obal set of iemEyilmpgrovémend has riultifeaetgdyandepfofound impacts on a

society and economy. There is no cleaner or less costly form of energy than avoiding its wasteful consumption.
Some of the main benefits derived from efficient energy consumption are:

1 Strengthening economic competitiveness through energy cost reduction.
1 Improving energy security by reducing energy imports.
1 Directly contributing to climate change problems by decreasing greenhouse gases emissions.

Progress on energy efficiency measures requires he engagement of different levels of government, the
industrial sector, and the public. An effective understanding and strong support by society as a whole is
indispensable for successful energy efficiency policies. Consequently, governments should focus a raising
public awareness through educational programs and information sharing is a crucial component of energy
efficiency policy.

Though energy efficiency improvement will pay off in long run, high initial costs often become a barrier to it.
Therefore, special financing mechanisms for energy efficiency investment may be required depending upon
characteristics of each sector of the economy.

1.1 Achievements

1.1.1 The Energy Transition Law (LTE) and the Transition Strategy to Promote the Use of Cleaner
Technologies and Fuels provides a sound legal framework that clearly delimits responsibilities among
the key institutional actors on energy efficiency policy.

The Ministry of Energy (SENER) is the | eadismghargecoft or i n
designing energy efficiency policy and programs. In addition, the National Commission for the Efficient Use of

Energy (CONUEE) is established as the federal agency responsible for implementing these policies and programs

designed by SENER.tlis worth mentioning that CONUEE is strictly a decentralised body from SENER with
autonomous resources and decision-making processes. This allows CONUEE to execute and direct its policies

and programs with a rather technical approach to efficiency and energy savings. This clearcut legal framework,

defined by the LTE and the Transition Strategy favours a direct flow of information in the policies decision -

making process as well as during its implementation.

1.1.2 The new legal framework demands and enco urages the participation of state and local governments
as wel |l as other Ministries and Feder al Agencies to r
targets.

While SENER and CONUEE are the key energy efficiency policy actors in the economy, the neegal framework
acknowledges the importance of horizontal and vertical cooperation within the federal government to achieve

the domestic energy efficiency goals and targets. Institutions such as the Ministry of Environment and Natural
Resources (SEMARNATgNd the Ministry of Communications and Transport (SCT) now play a key role on energy
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efficiency policies, in contrast to the relatively marginal role they used to play in this sector. Furthermore, the
cooperation and strengthening of capabilities of state and local governments is crucial in sectors such as
buildings, mobility and urban planning. The LTE and the Transition Strategy recognise the importance of
involving subnational institutions in energy efficiency policy.

1.1.3 SENER and CONUEE have been enefiting from international cooperation in energy efficiency policy
and programs, including those through APEC.

The Mexican government has successfully pursued an international agenda on energy efficiency by participating
in related forums and initiative s. For instance, SENER played an active role by chairing from 2014 to 2016 the
Political Committee of the International Alliance on Energy Efficiency Cooperation (IPEEC). Mexico is also part of
the Sustainable Energy for All Initiative (SE4all) and is cuently candidate country for International Energy
Agency (IEA) membership.

Likewise, energy efficiency programs and actions done in Mexico have brought the attention of international
organisations and companies to participate in partnership with the Mexic an government. CONUEE has
concluded successful cooperation partnerships with different organizations such as the Danish Energy Agency
(DAE), the German Corporation for International Cooperation (G1Z) and the World Bank, among others.
Additionally, Mexico has participated in APEC initiatives such as the Energy Efficiency Policy and the APEC Electric
Vehicles Roadmap workshops.

1.2 Challenges

1 The ambitious energy efficiency goals and targets in Mexico will require a profound and close collaboration
among federal institutions that had not been working together in this way before. CONUEE and the public-
owned power utility, CFE, will have to work harder, for instance, with SCT on policies related to electric
vehicles. Collaboration with SEMARNAT (Ministry of Bvironment and Natural Resources) will be also very
important in energy sectors such as the industry and transport, in which emissions will be continuously
assessed.

1 This increased cooperation will require not only stronger and closer collaboration among institutions from
the federal government but also with subnational institutions. Communication and coordination in policy
implementation within state governments, between state and local governments, among different local
governments, and from federal institutions with state and local governments will be key to the achievement
of domestic targets.

I These interactions will be full of challenges and will vary widely across the economy depending on the
strength of local institutions, particularly in local go vernments, where many municipalities face challenging
realities with scarce budgets and human resources. One example of this is the enforcement of building
codes for energy efficiency. Even in places were building codes include energy efficiency provisions
frequently, local governments do not have enough staff nor economic resources to verify whether building
codes are observed. As a result, those who are not in compliance with the codes might not receive any
punitive action from the local government despi te being in breach with the regulations.
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1.3 Recommendations

Recommendation 1: SENER and CONUEE shoulkbntinue keeping close communication and coordination
among them, not only for the successful implementation by CONUEE of SENKIRsigned energy efficiacy policies,

but also for getting feedback from CONUEEGs experience

While the current coordination and close communicat.
ambitious goals require these efforts to continue an d even get closer in regards to budgeting and assessment. Moreover,
smooth communication between these two pillar energy efficiency institutions at the federal level will favour
coordination with other Ministries and Federal Agencies. As already mentioned, relevant federal institutions in the
transport, industrial, residential and commercial sectors will be key on leading the way towards Me x i goal® and
targets.

Recommendation 2: Strengthen communication between CONUEE and subnational institutions for reergy
efficiency programs and actionsgvery institution should have a designatedfficial serving as a link and responsible
for energy efficiency policy.

The current domestic efficiency goals require horizontal collaboration among federal institutions bu t also a vertical
approach with state and local governments. While the bulk of the programs and policies is present already in the
Transition Strategy and the LTE, several energy efficiency actions are, either partially or totally, responsibility of statend
local governments. Moreover, certain policies such as the ones related with mobility and public transportation might

require the joint action of two or more state governments and several local authorities. Every state and local government
should appoint an official responsible for energy efficiency, who, at the same time, serves as the link with other
institutions.

These challenging scenarios provide an opportunity for SENER and CONUEE to lead the action with subnational
authorities. If effectve communi cati on among actors were not achieved,
would be even harder to accomplish.

Recommendation 3: Enhance the capabilities of subnational governments in order to adequately oversee, assess
and enforce energy efftiency codes, programs and policies.

Subnational institutions, specially state and local governments, play an increasing relevant role in energy
efficiency policy. Efficiency goals and savings in some sectos could only be achieved with the active participation

and collaboration of state and local governments. However, some state and local governments have limited
capabilities to stablish and enforce regulations targeted to energy savings. One example of this is the buildings
sector where building codes sometimes do not even include energy efficiency provisions or simply the local

government is not capable of enforcing the building code terms.

Recommendation 4: SENER and CONUEE are recommended to continue international cooperation in energy
efficiency polcy not only as a beneficiary but also as a benefactor inthe near future.

The Mexican government is encouraged to continue its active participation on the international energy efficiency
forums and activities. Likewise, Mexico should maintain its partnerships and cooperation schemes with other
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economies, in which Mexico has mainly participated as beneficiary, for instance the energy efficiency programs

with Germany and Denmark. However, Mexico has potential to cooperate as benefactor in the future, particularly
regionally. One initial step in the right direction
Nicaragua and El Salvador.
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2. ENERGY EFFICIENCY GOALS, TARGETS AND STRATEGY

2.1 Achievements

During the past years, The Government of Mejco has made progress with its energy efficiency development and
promotion. The government has recognized that energy efficiency is one of the most important measures to develop
economic and social sustainability, increase energy security and reduce enviramental impact. Mexico has initiated and
implemented many energy efficiency practices domestically.

More importantly, the Congress enacted the Energy Transition Law (LTE) in December 2015, aiming to regulate and
promote the sustainable use of energy and clean energy, while maintaining the competitiveness in energy sectors. The

LTE specified the governmentds strategy in harmony with
Program for the Sustainable Use of Energy. Goals of clean energy gneration and energy efficiency were set accordingly,

as well as a roadmap.

2.1.1 The Energy Transition Law with medium and  long -term targets

With the enactment of the Energy Transition Law in 2015, Mexico has effectively stablished energy efficiency iitiatives,
especially the setting up of energy intensity aspirational goals, strategies and targets. The law provides a more solid
framework for clean energy, energy efficiency, and greenhouse gas emissions reduction. Furthermore, the law is the
instrument that sets the direction to the medium and long -term energy intensity reduction targets. Towards this end,
relevant institutions, such as SENER, CONUEE, CRE, CENACE, among otsleosild implement energy efficiency projects
and programs according to their respective roles and responsibilities.

The medium and long-term strategies were designed for a period of 15 and 30 years, respectively. The energy efficiency

goals have been set up at the average annual rate of 1.9% of reduction in final energy consumpton intensity from 2016

to 2030 and at 3.7% from 2031 to 2050. It is important noting that these figures are decoupled from Mexicod s expect e«
economic growth.

2.1.2 Energy Efficiency Roadmap (PRONASE)

The energy efficiency roadmap, officially the National Program for Sustainable Energy Use (PRONASED14-2018), was
successfully approved atthe domestic level in 2014. The PRONASIEas six main objectives:

I.  Todesign and develop programs and actions that enable the optimal use of energy in processes and activiies
i n Me energy sup@y chain.
Il.  To strengthen regulation of energy efficiency in appliances and energy consuming equipment, manufactured
and commercialized in Mexico.
lll.  To strengthen the systems and government agencies responsible for energy efficiencyat the federal, state, and
municipal levels, integrating public, private, academic and social institutions.
IV.  To promote the development of technical capacities related to sustainable energy use.
V.  To contribute to the capacity building and dissemination of a n energy savings culture in society.
VI.  To promote research and development on energy efficiency technologies.
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The National Commission for the Efficiency Use of Energy (CONUEE) has also set up an annual work plamhich includes
energy efficiency standards The work plan encourages co-operation among the federal, state and local governments
to contribute to greenhouse gas (GHG) emissionsnitigation , as set in the Special Program on Climate Change.

2.1.3 Energy Efficiency activities and programs

SENER, CONUEE, ERCENACE, INEEL, and CFE are essential institutions that work in harmony towards the success of
Mexi cobs aspirational g¢go aldSHGemissors taigetswithin the timeaframe geyunderfthe i ¢ i e n ¢
LTE.

In terms of the implementation, s everal energy efficiency measures projects, and programs have been launched with
the financial support from the public and private sectors. These measures include both, compulsory and voluntary
measures; examples of these programs are The Energy SavirsgAppliance Replacement Program, the National Energy
Efficiency Project for Municipal Public Lighting, the Business Energy Savings Program, among others.

2.2 Challenges

1 During the past years, Mexico has experienced a rapid economic and population growth, consequently demanding
more infrastructure and services. This has meant a hugencrease on energy consumption, as well ason pollutant
emissions. Theseaugmented emissions are often the result of the development of big projects lead by the
government such as transportation systems or electricity generation plants.

1 Inalignmentwith international efforts on climate change mitigation, Mexico has committed to make a great attempt
towards its greenhouse gas emissions reduction.In this transitional period , Mexico faces challenges such as rapid
growth on mobility demand in big cities and the need for infrastructure development in small cities, sometimes left
neglected by the authorities. Both challenges require further attention from the government.

1 Thesechallenges seemtoi nf |l uence negatively the governmentds effor
is important to note that as the energy efficiency ta rgets are decoupled from the economic growth, benefi ts derived
from the targets might not be distribu ted proportionally . Even though many economies have brought this
decoupling concept for successful energy efficiency goals setting, implementation still remains a challenge.

2.3 Recommendations

Recommendation 5: The government should continue to have eergy efficiency at the core of its energy policy
and make sure that the committed targets are achieved.

The Mexican government should continue its commitment to ensure that energy efficiency policy be implemented
successfully in order to meet its targets. In addition, the government should support the economic sectors involved.
Meanwhile, international cooperation commitments should be met and the government should follow -up closely its
collaboration with international organizations on energy efficiency an d greenhouse gas emissions

Recommendation 6 : An institutional cooperation mechanism should beestablishedto increase collaboration on
energy efficiency actions across government
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As there are various government agencies responsible for energy efficieng policy and implementation with own targets
and constraints, it is therefore important to coordinate and implement their work actively and effectively, avoiding tasks
or programs duplication.

Energy efficiency ntersect in many areas with environmental impact, such as greenhouse gas emission and climate
change. The government should ensure that Mexico meetsits targets, in line with its international commitments.

Recommendation 7: Improve energy efficiency monitoring to better assss results of related programs and
measures.

The PRONASE should include individual sectors and be able to track the achievements and progress, especially the
energy savings resulting from energy efficiency projects. SENER should monitor and assess effectively all the measuse
and progress on the energy efficiency programs. A government unit that collects and inform the results of the energy
saving or other related data could be established as a tool to help monitoring the energy efficiency implementation
policies results.

Recommendation 8: Ensure the most lifecycle cost efficiency programs and targets are undertaken and
established to mitigate any potential economic impact.

SENER, as the leading institution on energy policy in Mexico, should ensure that energy efficiency pticies be
implemented both in the demand and supply side. SENER should ensure that human and financial resources be
allocated accordingly in order to successfully achieve the goals and targets.

The energy efficiency improvement and development policy should receive a strong support from both government
and private sectors in order to achieve successfully the energy efficiency targets.

Recommendation 9: Make surethat energy efficiency targets do not affectnegatively economic growth.

The government should work ambitiously to ensure that the support and measures to reduce energy intensity levels do
not affect negatively economic growth.

Recommendation 10: Promote capacity building, research and developmentand financial support for energy
efficiency projects.

Capacity building and financing are essential to the success ofenergy efficiency development. The government should
take these issues in more consideration. Research and development in energy efficiency technologies, as well as
standards for buildings, equipment, machineries, and appliances should be promoted continuously. In addition, research
and development should be the positioned with clear policy and action plans. The studies should be relevant and
developed into demonstrations and successful case studies fa market access and expansion. Financial support and
measures such as dissemination and awareness campaigns promoting energy efficiency should be more encouraged.
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3. ENERGY DATA COLLECTION AND MONITORING

In an environment where energy statistics serve as the foundation for developing sound policies, effective data
collection and monitoring system are crucial. Data collected provides indicative information on global energy
development, market trends, etc. After obtaining the data, the next challenge is how to compile and maintain
them. During the conduct of this peer review on energy efficiency in Mexico, these were some of the challenges
found, especially as data sources come from different organizations.

Mexi cods ener g ygosedransiton thrdughghe enactment of the Energy Reform in 2013 to revive

the energy sector and bolster the overall economy. While the Energy Reform was focused mainly in transforming

the economyds oil, gas and elakaspecsot i MgxseocddDreanern dy aicnad
beyond. In addition, in December 2015, to complete the reform process, the Energy Transition Law [(ey de

Transicion Energética was issued.

Figure 2.1- Energy Transition Law goals.

Sustainable Energy Use

Increased Participation of Clean

Energy Transition Law Energies
(24112115)
(LAERKTE | LASE 2008) Reduce GHG Emissions

+ Strategy

+  Special Programs Alignment with Other Instruments (LIE,

(PRONASE / ENERGY TRANSITION | GRIDS) LGCC)

+ Roadmap EE | RE

+  Advisory Council

+ R&D (INEEL +CEMIES)

Source: CONUEES S e r g presenfatog during PREE in Mexico

The Energy TransitionLaw aims to regulate the sustainable use of energy and articulate the electric industry's
obligations regarding Mexico's need to transition to using clean energies and cutting polluting emissions, while
at the same time maintaining Mexico's productivity an d competitiveness on the world stage. The Law became
Mexi cods cornerstone t ogwand ehergy afficiericyegodlsng c¢cl ean ener

3.1 Achievements

3.1.1 Cooperation among stakeholders to share and submit data to the concerned units in SENER.

As a decentralized administrative body of SENER, CONUEE has the technical and operational autonomy to

promote energy efficiency and to play a role as technical body in the field of sustainable energy use. As such,

the LTE instructed CONUEE tde continuously monitoringe f f i ci ency i mprovements in N
and required them to submit the results of implementing energy conservation measures within six months of

enforcing the LTE.

In this regard, CONUEE requests the cooperation of its energy stakeholeérs to submit relevant information on
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energy especially from large energy users, e.g. energy consumption, plant specifications for industry, vehicle
data in the transport sector and floor area data in the building sectors , among others. Though difficult, the

Mexican government, through SENER and CONUEE was able to facilitate submissionf some of the needed

information from concerned stakeholders.

Article 18 Energy Transition Law
N Provide technical advice on the sustainable use of energy to the

agencies and entities of the Federal Public Adninistration, as well as
to the governments of the states and municipalities that request it and

to conclude agreements for this purpose.

N Issue binding opinions for agencies and entities of the Federal Public
Administration and for states and municipalitie s in programs, projects
and activities of sustainable use of energy using federal public funds.

3.1.2 Strong collaboration with international institutions to improve data.

Along with the efforts of CONUEE to obtain data, several international organizations have also forged
collaboration with them to enhance capability in collecting and improving data. The Economic Commission for
Latin America and the Caribbean (ECLAC) supported a project calleBIEE Ba® de Indicadores de ficiencia
Energéticd. The project was sponsored by the German Corporation for International Cooperation (GIZ) in
collaboration with UN -Sustainable Energy for All, the International Partnership for Energy Efficiency Cooperation
(IPEEQG)the French Environment and Energy Management Agency (ADEME), anthe company ENERDATA to
enhance capability of CONUEE in collecting andanalysing energy efficiency indicators in Mexico.

Likewise, the International Energy Agency (IEA) provides technicahssistance to CONUEE in filling out reporting
templates on energy efficiency, which IEA requires Mexico to submit. Other cooperation includes the conduct of
consumption surveys that will help CONUEE in benchmarking energy enduse data. Through this projects and
international cooperation, CONUEE was able to collect and generate time series analysis of efficiency indicators
across allenergy-consuming sectors.

3.1.3 Strong efforts to make all data available online.

The Law recognises the importance of datatransparency, hence in its instructions, LTE highlighted that data and
results of energy conservation measures conducted by the government be known and available to the public.

In this regard, CONUEHS developing the system SITE where theywill be able to analyse different programming
options, allowing access to present information from databases and the possibility of interconnection with other
systems The system will provide reliable and up-to-date information on energy efficiency to domestic and
international institutions.
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Article 100 Energy Transition Law _For the integration and
updating of the System, the agencies and entities of the
Federal Public Administration, as well as Usrs of High
Consumption Pattern, shall provide the System with the

following information on the energy utilization obtained
immediately in the preceding year:

I. Measures implemented for Energy Efficiency, and

Il. Economic and energy results of the energy conservation
measures derived from the previous fraction.

3.1.4 Awareness on the importance of data to realize the Energy Efficiency goals set by the Energy Reform.

The Law strengthened the scope and functions of relevant institutions in the energy sector in Mexico. CONUEE,

which was delegated to implement measures on the efficient use of energy, continues to seek ways to realise

how to achieve the energy efficiency goals set by the Energy Reform. Collaboration with various important
international and local institutions were strengthen ed to enhance capacity of CONUEE in data collection and
analysis.SENERandCONUEE <col | aborate with | NEGI, Mexthehaudeboldst at i s
expenditures survey (ENIGH). At least, some of the related information on household enegy consumption is
incorporated in the ENIGH survey questionnaire.

CONUEE also strengthened its relationship with the private sector by implementing the energy management
system. In return, energy users in both large and medium industries submit production and energy consumption

data to CONUEE. Cooperatim with IEA is also ongoing with technical assistance on energy statistics and
modelling.

3.2 Challenges

Despite strong efforts to improve data collection and even though there is willingness as well as cooperation
from industry sector to submit data, the Mexican government encounters various challenges in collecting data,
among others:

1 Completeness and disaggregation of demand data is still a major challenge. This is a common challenge to
energy demand data. Although data is available, often, there is no disaggregation on end -use level. This is
particularly difficult when there is no basis of the data, like an energy consumption survey.

1 Availability of energy demand and supply data is still an issue. This challenge goes along with the issue of
confidentiality or lack of legal basis or even absence of incentives for stakeholders; hence, some industries
or companies are not inclined to give information.

1 Lacking cooperation from other government institu tions to validate data. Collection of energy data is also
linked to other government institutions. Sometimes the collected data requires further validation, but most
often, this would be an additional burden for concerned institutions.
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1 While there is a strong support from the international entities, the government believes that further
capability enhancement is still needed. For example as CONUEE isrelatively new in conducting energy
surveys, they seek training in this area, fromthe designing up to the actual conduct of it. Capability in energy
statistics and modelling were other areas they also seek enhancement.

1  While cooperation with other international institutions was evident, cooperation with APEC seems to be an
oversight. During the review, the experts were surprised to learn that some units in SENER have little
knowledge of APECand APERC and its cooperative activities.

1 Lack of staff and budget in both SENER and CONUEE seem to limit various activities including data collection
as well as data quality. For instance, there is not concrete data on floor area.

3.3 Recommendations

Recommendation 1 1: Enhance cooperation with relevant actors in conducting household energy consumption
surveys.

While current efforts of the Mexican government in impro ving data collection are noteworthy, the government
needs to enhance cooperation with other institutions, particularly INEGI, in conducting household energy
consumption surveys as their result will be very good basis to improve data, e.g. disaggregation to end-use
levels.

Recommendation 1 2: Strengthen cooperation with APEC.

Cooperation with international entities proves to be effective in all aspects of capability enhancement in data
collection and analysis. However, it would also be befitting for the gov ernment to revitalise its cooperation with
APEC. By being a member economy, cooperation with APEC is the closest avenue where Mexico can find possible
ways of achieving its goals. In this regard, it is highly recommended to send representatives tothe Expert Group
on Energy Data and Analysis EGEDA and the Expert Group on Energy Efficiency and Conservation EGEELas
these energy expert groups in APEC have a similar mandats in energy data and energy efficiency improvement

in the region, respectively.

Recommendation 1 3: CONUEE should join thecooperative relationship that APERCESTO and SENERready
have for data and statistics.

SENER, through its General Directorate for Energy Planning and Information, has already stablished strong
cooperation with APERC Energy Statistics and Training Office (ESTO). The GD for Planning submits data regularly
to ESTOjikewise, ESTO conducts energy statistics and modelling training to them. CONUEE may also want to
consider establishing this kind of cooperation with APERC

Recommendation 1 4: SENERand CONUEEshould continue taking measures to improve data collection and
monitoring, in terms of energy efficiency indicators by sectors and end use

40



Activities to obtain and improve data should not stop with the achievement o f targets set by the Energy Reform.
SENER should take advantage of the available technical and financial resources to carry out activities that will
improve data collection and monitoring.

Recommendation 1 5: SENER should reinforce its ties with other gowement institutions to have better data
quality by sharing information and communicating more effectively with them.

To address challenges in validating some data, SENER should strengthen ties with other government institutions
like SEMARNAT (Ministry of Environment and Natural Resources) or SCT (Ministry of Communications and
Transport), whose input may be helpful. The issuance of ahigh-level directive can be helpful to enhance

coordination among institutions.

For example in the Philippines, while seweral government agencies have their own statistics there is one body,

the Philippines Statistics Authority (PSA), which compilestimes er i es st ati sti cal i nfor ma
economic and social environment, such as energy (supply and demand), mdustry (floor area and house
construction), environment and natural resources, etc. The Department of Energy (DOE) along with other
government institutions submit relevant statistics for inclusion in the Philippine Statistical Yearbook (PSY).

Though still needs further improvement in terms of completeness, the collaboration between relevant
organizations is clear.

Recommendation 1 6: Despite the legal base existsSENER should explonmechanismsto improve the integration
and updating of information,in coor di nati on with CONUEE and CFE to bettel
governmentds electricity program) forecasting.

The Mexican government develops PRODESEN (Development Program for the National Electric System 2016
2030) through the office of the Deputy Minister of Electricity at SENER. However, not all data frorlCFECONUEE
and S E N E Gedesal Directorate for Planning was used. The Deputy Minister of Electricity may take advantage
on engaging more actively CONUEE, CFE, and other relevant institudins.
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4. POLICY MEASURESGOVERNMENT AND BUILDINGS

4.1 Achievements

4.1.1 Energy efficiency standard sin Mexicoinclude bui | di ngsd mai.n components

The main components of residential and non-residential buildings such as envelope, glass glazed systm, and lighting
are included in the energy efficiency standards. However, lar water heating systems were rescheduled in the
Standardization Program on Energy Efficiency 2017. The mandatory energy efficiency standards (NOMIor Mexican
Official Standards) that integrate cutting edge technology to ensure a more efficient energy use, have a mature
development process and already cover thermal insulation for buildings, buildings envelope, lighting systems of non -
residential buildings and thermal and optical ¢ haracteristics of glass and glazed systems. Together with water pumps
and some appliances, NOMs cover most of the energy consumption components related with buildings.

4.1.2 The ESCO scheme isalready used for energy efficiency projects in Mexico.

For more than 20 years, the Energy Services Company or ESCO scheme has been used for energy efficiency projects in

Mexico. There are about 25 companies grouped in an industrial chamber called AMESCO (ESGexican Association)

and they have carried out projectsi n i ndustri es, hotel s, and laevarkenh grog v er nm
comprising CONUEE. AMESCO, the Mexican Social Security Institut¢MSS) Me XTiibatarydAgiministration Service

(SAT), and the German Corporation for International Develgpment (Gl1Z) developed an energy performance contract for

agencies of the federal government and chose a service contract under the form of shared savings. The working group

selected two "ideal” facilities to test the performance contract: the Gynaecology and Obstetrics Hospital No.4 and the

Ministry of Communications and Transportation headquarters.

Economies throughout the APEC regionand the rest of the world understand that a key barrier to energy efficiency and
conservation is financing. An ESCO can &lp fill this financing gap by utilizing an energy service performance contract
(ESPC) and providing the financing for bankable energy retrofit projects. After performing an investment grade audit
and installing the required measures, the ESCO wilbe paid back through the energy savings.

4.1.3 Completion of a study to collect data in federal government buildings.

The Inter-American Development Bank (IDB) conducted a study on federal government buildings entitled "Potential
evaluation and proposal of fin ancialadministrative strategy for the implementation of measures of energy efficiency in
feder al g 0 v e r nWitle this, CONUEREI|hak iavailglde @ata on energy efficiency of more than 1,000 federal
government buildings. CONUEE found potential lighting saving in about 16% of the building s with an investment of 30
million US dollars.

4.1.4 Pilot projects of nearly zero energy  green buildings already accomplished in Mexico.

Recently, some APEC developed economies set the goal to achieve Nearly (NeBero Energy Building (NZEB) and already
launched some research programs and accomplished successful demonstration projects. Accomplished demonstration
projects cover almost all climate zones and major building types. There are pilot projects of nearly zero energy green
building already accomplished in Mexico and the energy savings could reach from 50% to 80% compared with the
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ordinary buildings. The market of NZEB is currently small, but it is booming as the technology roadmap becomes clearer.
Thegovernment shoul d take the |l ead in demonstrating ONet Zero
the private sector to match, or even exceed, agency goals and targets in the future.

4.2 Challenges

1 Federalbuilding codes system, whether mandatory or voluntary, are not set up.

T Programs such as the Energy Efficiency and Sustainabili
however, there should be programs for commercial and residential buildings as well.

1 Several barriers still exst for ESCG such as:

Inexperience in the development and implementation of performance contracts in the federal government.
Lack of a "standard contract" for hiring ESCG, the previous energy assessment and the payback period is not
standardized.

0 Solar energy is being under-utilized, particularly for water heating. Mexico could do more to fully take
advantage of is great solar energy potential.

4.3 Recommendations

Recommendation 1 7: Consider astrongerenergy demand growth in the buildings sectordu¢g o a ri se on p
living standards.

When estimating future energy demand for the buildings sector, SENER should consider the fastir s e of peopl ed:
standards, especially when morecomfortable indoor air quality, such as heating and cooling, will be required. In general,

the buildings sector isone of the largest energy consumerworldwide. Although buildings energy consumption in Mexico

represent only around 20% of primary energy consumption, SENER shouldake into account that this trend may in crease

in the future and get <closer to t heSEAPHIERSestimatey seemto av er a
exclude growth on some end-usesthat might increase energy demand.

Recommendation 1 8: The government should continue its efforts in etting up federal voluntary building codes.

The government should consider setting up federal building codes based on energy efficiency standards. Building
energy codes are the key policy instrument used by governments to limit pressure on the energy secbr and environment.
Effective building codes consist on a set of mandatory requirements designed to reduce the energy intensity and
consumption. Building codes have been instrumental in reducing the overall energy consumption of both residential

and commercial buildings. The government made an important step in the right direction by issuing a roadmap for
energy efficiency building codes in Mexico.

After the set-up of building energy codes, the government should ensure compliance of these codes. Additionally,
SENER should revise and update them on a regular basis, making sureonstruction codes keep pace with technology
advancement, while allowing feedback from interested stakeholders. As a result, energy consumption could be reduced
gradually in new buildings over time.
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Recommendation 1 9: The government should continue undertaking measurgto improve energy efficiency in its
own buildings.

The federal government could be a leader on energy efficiency by implementing more efficiency measures in
governmental buildings and compounds. Commercial buildings, particularly large-scale ones, are usually energy
intensive and thus have great potential for energy savings. The next step should be to deploy a mature monitoring and
control system to more commercial buildings, and then the information of energy consumption at real time could be
available.

Recommendation 20: SENER shouldcontinue including residential and commercial buildings in pilot and
demonstrative projects to raise awareness.

Pilot projects should include more non-public buildings, since the energy using features could vary substantially. SENER
should promote energy efficiency in residential buildings with demonstration projects. The Ministry should also
encourage interested housing developers to construct demo energy -efficient houses. Demo energy-efficient residential
buildings could create wider awareness for the public.

Recommendation 21: The government shouldcontinue promoting photovoltaic and solar air conditioning in the
residential sector.

Photovoltaic, solar water heating and solar air conditioning, such as solar absorption chillers, should be considered as

possible energy efficient technologies. Solar absorption chillers are one of the most effective and efficient ways to heat
and cool buildings using only the power of the sun.
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5. POLICY MEASURESINDUSTRIAL SECTOR

5.1 Achievements

5.1.1 The industrial sector has a clear pathway to improve efficiency and reduce carbon emissions

The industrial sector is the second largest user ofenergy behind the transport sector (46%), consuming 30% of the total
energy for Mexico, and is a priority area for the energy transition period in Mexico.

The industrial sector is to be congratulated on its proposed pathway to transition on the supply sid e towards natural gas
and electricity, improving both efficiency and reducing carbon emissions. However, significant demand side
opportunities remain. The government estimated a 41% energy reduction potential (1,136 PJ) by year 2050. It estimates
that the energy efficiency measures will reduce electricity demand by 46 % in the industrial sector.

5.1.2 CONUEE is successfully promoting the adoption of international best practices such as 1ISO 50001
and Learning Energy Efficiency Networks (LEEN) .

CONUEE hs started a commendable plan to encourage the industrial sector to adopt best practice energy management
based on the ISO 50001 Energy Management Standard using Learning Networks at the regional level to share
information and skills learning. It has seven networks with 18 companies participating already. The program is developed
on the German LEEN I[(earning Energy Efficiency Networll experience and is a good model for large energy users who
have the biggest opportunity to save energy through industrial pr ocessoptimization of pumps, fans, compressed air,
and heating systems.

Learning Energy Efficiency Networks (LEEN) is a concept developed in Switzerland back in the 1990s. Since then, the
approach has been successfully transferred to Germany, France and ustria. With these networks, 10 to 15 regionally
based companies from different sectors share their energy efficiency experiences in moderated meetings. After the
companies have formed the network, the process starts with an energy review and the identification of profitable energy
efficiency measures in each company. Afterwardsthe participants decide upon a joint target, which is allocated to the
partners according to their efficiency potential. The subsequent networking process enables a continuous exclange on
energy efficient solutions fed by the experiences of the network partners as well as external experts. The performance
of each company is continuously monitored and controlled on a yearly basis. The network operating period is typically
from three to four years.3

5.1.3 The government is building good relationships with large energy users with minimal funding
support.

The LEEN approach allows the building of strong relationships with industry participants with small amounts of
government funding for energy audits and the International Organization for Standardization (ISO) certification.

3 Rohde, C., Melicke, U., Nabitz, L., et al(2015). Learning Energy Efficiency Networks Evidence based experiences from Germany, ACEEE Summer Study on
Energy Efficiency in Industry.http://a ceee.org/files/proceedings/2015/data/papers/6 -48.pdf, Retrieved on May 31, 2017.
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5.1.4 The government is proposing multiyear (three or more years) voluntary agreements with large
energy users to help reduce energy use a nd emissions.

5.2 Challenges

1 Large energy users areoften powerful corporates. The government requires mandatory energy use reporting, which
can sometimes be difficult to obtain. It has powers to demand information but itis not practical to take a legal path
for this. Hence, building stronger relationships with the large energy users is a better approach.

1 It is usually difficult for companies to understand the value of ISO 50001 certification on energy management,
especially if their products are commodities such as oil, cament, sugar, steel and there is not branding opportunity
for them. The government needs to clarify the customer value proposition for ISO certification. For example, there
are not tax advantages for companies with ISO certification in Mexico, as itis the case in Germany andthe United
Kingdom.

1 The Government may need to evaluate whether ISO 50001 certification is a cost effective solution for smaller
businesses or office building facilities.

I There is a need to clarify the necessary plan for building the capacity (humber of experts) and capability (level of
training and skills) to support and grow a profitable energy management industry. Without this, the ambitious 41%
energy savings target for the industrial sector may be difficult to achieve.

5.3 Recommendations

Recommendation 2 2: The government should continue expanding the Learning Network approach for large
energy uses.

CONUEE should continue expanding and supporting the Learning Network engagement approach for the largest
energy users. This wil help build a better relationship with the government rather than a mandatory and compliance
approach.

Recommendation 2 3: SENER should aim for engaging 50% of the industrial sector by using voluntary agreements.

The government should continue to roll ou t voluntary agreements with stretch energy and carbon savings targets.
SENER should aim foengaging 50% of industrial clients on signing up in voluntary agreements based on industry sub-
sector potentials savings data. The governmentwill need to have good industry sub-sector energy use and potentials
savings data to deliver a more targeted program.

Recommendation 2 4: The government should consider talking to the industrial sector in terms of energy
productivity rather than energy efficiency (speak in thai language).

The government should speak to the industrial sector in terms of energy productivity rather than energy efficiency or
intensity, in other words, the government should speak to business owners in their language. Many economies such as
the USA, Australia and New Zealand use energy as an enabler for economic productivity, which resonates best with
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business who are interested in growth and profitability.

Recommendation 2 5: The government should continue offering more benchmarking tools and recogition
awards for exemplar companies.

The government can build stronger links with industry sub-sectors by helping them with sector benchmarking tools,
and promoting energy management awards and recognition for exemplar companies as well as program delivery
partners.

The government should offer free benchmarking tools, and recognition awards for exemplar companies and program
partners.

Recommendation 26: The government should continue building strong links with universities and training
colleges

SENERnMust create stronger links with universities and training colleges to form energy management professionals and
promote research and development on this field.

Recommendation 2 7: SENER should offer an online seldissessment tool for small and medium entergses.
SENER may consider offering an online selassessment tool for small and medium enterprises (SMESs) to reduce program
costs. The New Zealand government has recently created aveb-based tool called the energy management journey
(EMJ) that allows bushesses toself-asses themselves, and offers ways to make improvements.

Recommendation 28: The government should adopt alow-costbuilding energy performance rating scheme.

The government should consider adopting a Building Energy Performance Rating scleme such as NABERS or Energy
star for office buildings rather than offering an expensive ISO 50001 energy management certification.

As an illustrative example, NABERS is aating system that measures the environmental performance of Australian
buildings, tenancies and homes. Put simply, NABERS measures the energy efficiency, water usage, waste management
and indoor environment quality of a building or tenancy and its impact on the environment.

It does this by using measured and verified performance information, such asutility bills, and converting them into an
easy to understand star rating scale from one to six stars. For example, asix star rating demonstrates market-leading

performance, while aone star rating means the building or tenancy has considerable scope for improvement.

For over ten years, NABERS has helped property owners, managers and tenants across Australia to improve their
sustainability performance, reaping financial benefits and building their reputation.
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6. POLICY MEASURESTRANSPORT SECTOR

Transport is the largest energy-consuming sector in Mexico, accounting for 46% of energy demand in 2015# Of this
demand, 92% is from | andartrriaenrsép)o,r ta sv edGasolines ssedbypessanger e 2 .
vehicles, compiises 71% of the land transport vehicle energy, with diesel fuel, used by buses and trucks, comprising 26%.

There is no significant use of diesel fuel by light passenger vehicles.

Figure 2.2 -
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6.1 Achievements
6.1.1 Gradual r emoval of fossil fuel subsidies.

Mexico is gradually removing subsidies on the price of gasoline and diesel to consumers. As PEMEX was the sole
producer and i mporter of oil products, total cacalowingl ove
steady real price increases, which reduce fossifuel subsidies. Private sector participation is gradually being introduced

to all parts of the transport fuel supply chain. This energy sector reform is continuing and is scheduled to be completed

during 2018.

As a sign of its commitment to fossil fuel subsidy reform, Mexico endorsed an international communigqué by the group

4 SENER (2017), National Balance of Energy. Linkttps://www.gob.mx/sener/documentos/balance -nacional-de-energia. Retrieved on May 31, 2017, Retrieved
on May 31, 2017.
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of ¢ ount rFiieads of Eossil Huet SLbsioly Reformt o support G20 and APEC | eaders?d
ineffi ci ent fossil fuel subsidies. The Friends provided a s

The achievement of the removal of fossil fuel subsidies will allow energy efficiency and new technologies to compete
more fairly with established gasoline and diesel fuel use in transport.

6.1.2 Vehicle fuel efficiency

On June 21, 2013, the Mexican government published final standards regulating CQ emissions and the fuel economy
equivalent for new passenger vehicles, including cars, pickup trucks, and SUVs, entitted NOM163-SEMARNATENER

SCH2013°. The standards regulate CQ emissions in grams perkilometre, also expressed as fuel economy in km/L, over
the period 2013 -2016.

Analysis by the International Council on Clean Transportation (ICCT), shown in Figure 23, s hows t hat Mexi c
fuel economy standard will put it on track to match standards in the US and Canada’.

Figure 2.3: International comparison of  vehicle fuel economy standards
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SFriends of Fossil Fuel Subsidy Ref or htp/ffeod20lr/03/friends -statemnend of-suppart-te-mexicotdeclardciorsda-p por t t o M

apoyo-a-mexico-por-parte-de-los-amigos-de-la-reforma-de-subsidios-a-los-combustibles-fosiles/, retrieved on May 31, 2017.

5 Diario Oficial de la Federacion (2013), NormaOficial Mexicana NOM-163-SEMARNATENERSCH2013, Emisiones de bioxido de carbono (CO2)provenientes del escape y
su equivalencia en términos de rendimiento de combustible, aplicable a vehiculosautomotores nuevos de peso bruto vehicular de hasta 3 857 kilogramos.
http:/dof.gob.mx/nota_detalle.php?codigo=5303391&fecha=21/06/2013 , Retieved on May 31, 2017.

7 International Council on Clean Transportation (2013), Mexico light-duty vehicle CO2 and fuel economy standards, Policy Update,
http:/Aww.theicct.org/sites/default/files/publications/ICCTupdate_Mexico_LDVstandards_july2013.pdf, retrieved on May 31, 2017.
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Having such a standard in place is a significant achievel

standard in place in Latin America.

6.1.3 Consumer information on vehicle fuel efficiency

Consumer information on vehicle fuel efficiency is available through the Ecovehiculos website
(www.ecovehiculos.gob.my jointly developed by CONUEE, the National Institute of Ecology and Climate Change
(Instituto Nacional de Ecologa y Cambio Climatico, INECC) and the Federal Attorney's Office of Consumers (PROFECO).
The website provides a rating score for new and used (from 2008) light vehicles in terms of both greenhouse gas
emissions (efficiency) and air quality emissions (clean) with 10 out of 10 being the best for both emission types. The
website encourages consumers to select vehicles with a combined score of at least 17 out of 20 for both greenhouse
gas and air quality (clean and efficient).

Figure 2.4 below shows the screensot results for an example search on the Chevrolet Volt plug-in hybrid electric vehicle,
which has a combined score of 19/20 and an overall rating of B as shown by the red car on the matrix graph.

Figure 2 .4- Results for the 2017 Chevrolet Volt on the  EcoVehiculos website

Source:ecovehiculos.gob.mx (2017)
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