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Renewables point
the way to Mexico’s
energy security

Over half of Mexico's electricity relies on United States gas imports, risking
its energy security. Achieving 45% clean generation by 2030 could cut gas
imports for electricity by 20%, saving $1.6 billion USD per year.
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About

This report presents an analysis of the dependence of electricity generation in
Mexico on imported gas from the United States and estimates the costs that would
be avoided by reducing gas imports under scenarios of 36% and 45% of clean
energy generation by 2030, aligned with the National Strategy of the Power Sector.
The avoided cost estimate is based on projections made by Ember for the price of

natural gas.
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Executive Summary

Renewables can reduce
Mexico's reliance on
imported gas

The current Mexican government can outline an ambitious strategy so
that in the next five years clean generation will cover 45% of national
electricity demand, building a diversified energy mix to meet the
growing electricity consumption of its population.

Mexico generated 22% of its electricity from renewables in 2024, below the global
average of 32% and well below the Latin American average of 62%. In October 2024,
Mexican President Claudia Sheinbaum, in her inaugural address, declared that
renewables would be promoted so as to reach a 45% share of electricity generation
by 2030. The current National Electricity Sector Strategy outlines three possible
scenarios for the energy transition, including one reaching the 45% target and
another reaching 36%. This new analysis by Ember demonstrates the socioeconomic
and energy security benefits of implementing ambitious clean energy targets by
2030.
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Mexico could reduce its dependence on imported gas for
power generation by 20% by 2030

In 2024, more than half of Mexico's electricity was generated using gas
imported from the United States. To reach 45% clean electricity by 2030
would mean the installation of 46 GW of solar and wind power. This would
reduce gas-fired electricity generation in Mexico by 20% from 203.8 TWh in
2024 to 163.4 TWh in 2030, even as electricity demand rises by 15%. This
would reduce the need to import gas by more than 384 billion cubic feet
(Bcf) compared to 2024.

Reaching 45% clean energy by 2030 would avoid spending $1.6
billion USD annually on purchasing gas

Reducing demand for gas imports for generation by 384 Bcf would avoid
gas import costs of $1.6 billion USD per year, which is equivalent to
approximately 63% of the total budget allocated to the environment and
natural resources sector in Mexico for 2025. This saving is 10 times greater
than what would be achieved in a scenario of 36% clean energy by 2030.

46 GW of new solar and wind energy projects would create
more than 434,000 direct jobs

The installation of 36 GW of solar energy capacity and 10 GW of wind
energy would boost the local labour market. 419,000 direct jobs would be
created in the construction phase, while more than 15,000 permanent
direct jobs would be created to operate these renewable generation plants
for more than 20 years.
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Meeting the 45% clean energy target would involve tripling renewable generation
within five years. Examples from other countries in Latin America show this rate of
increase is feasible. Brazil more than tripled solar generation in five years, and
Uruguay achieved a similar rate of increase with wind. In both cases, swift planning
approval was a key factor enabling rapid renewable rollout.

“Mexico is exposed. Reliance on imported fossil fuels for electricity generation
jeopardises the government’s ability to ensure a reliable and affordable
energy supply for its citizens. Clean energy is a win-win. Achieving ambitious
targets for solar and wind energy will allow Mexico to strengthen its energy
independence, while creating multiple socio-economic benefits.”

Wilmar Suédrez
Latin America Analyst,
Ember
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More gas imports, less energy independence

Mexico is becoming
increasingly dependent on
imported gas from the US

Despite the risk of relying on imported fuels for the operation of various
sectors of the economy, Mexico has significantly increased the volume
of gas imports from the United States in recent years, as well as
investments in gas transport infrastructure.

Arise in gas generation has driven up Mexico's gas imports

Since 2000, gas demand for electricity generation in Mexico has increased fivefold,
rising from 1,017 million cubic feet per day (MMcfd) in 2000 to 5,387 MMcfd in 2024 -
an increase of 4,370 MMcfd.

With domestic gas production declining, gas imports from the United States (for all
uses) increased more than twenty-twofold over the same period, from 287.9 million
cubic feet per day (MMcfd) to 6,425 MMcfd in 2024, with the power and oil industries
being the largest consumers of gas in the country. Of the total country's
domestically-produced gas, 15% reaches the market, and the remainder is used by
PEMEX (Mexican state-owned petroleum corporation) in its own processes.
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Approximately 74% of Mexico's total gas demand is covered by imports, with the US
as the supplier of almost all this fuel, putting Mexico in a high level of vulnerability to
possible restrictions in gas supply for geopolitical, climatic or market reasons.

Mexico buys 70% of the pipeline gas (dry gas) exported by the United States, and
accounts for 31% of the total volume of US gas exports, including dry gas and
liquefied natural gas (LNG). This makes Mexico the largest US gas buyer worldwide. In
2023, Mexico was the sixth-largest global importer of dry gas, making it one of the
most dependent countries on foreign suppliers to meet its domestic energy demand.

Gas imports in Mexico have surged, fuelled by steady growth
in power generation demand, while prices remain volatile
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From 2000 to 2024, Mexico paid the US nearly $89 billion for its gas imports.
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Risks of dependence on imported gas

Importing fossil fuels to meet the needs of priority economic sectors can generate
multiple risks and uncertainties. In the case of the electricity sector, apart from being
exposed to gas supply risks, any sudden increase in the cost of gas imports is
directly reflected in higher electricity generation costs — impacting user tariffs, or
otherwise increasing public spending via subsidies. Likewise, exchange rate risk plays
an important role for Mexico in its gas imports, because if the Mexican peso loses
value against the dollar, this difference must be covered by the local buyer, since
gas purchase transactions are made in dollars.

Any technical, climatic or geopolitical event that causes a restriction in the gas
supply in the country can cause unprecedented damage to the Mexican economy
such as power outages, reduction in the production of energy-intensive companies,
loss of competitiveness, industrial slowdown, and growth in inflation, among others.
Current gas storage capacity is very limited; technical reserves only last three days
without fuel supply. Therefore, it is vital that Mexico can move rapidly toward
increasing the use of renewable energy for electricity generation.

Since 1994, gas imported by Mexico from the United States has had an annual
average price of 3.90 dollars per thousand cubic feet ($/Mcf), but it has had a
remarkable volatility in that period. High annual average prices have occurred on
different occasions, the most notorious being in 2008 when it reached 8.25 $/Mcf, or
in 2015 when the price reached 8.15 $/Mcf. On the other hand, the lowest historical
annual price was in 2024, where Mexico paid the United States an average of 1.81 $/
Mcf for the gas it bought — a quarter of the price in 2022. In recent months, the price
of gas imported by Mexico has been rising, reaching 3.14 $/Mcf in December 2024
and 4.22 $/Mcf in January 2025.

Compared to Henry Hub prices, the most widely used benchmark for gas contracts
in the US, Mexico's imported gas has cost on average 3.1% lower over the last 25
years, but with notable variations such as in 2021 when the price Mexico paid for its
gas imports was 25.4% higher than the reference price of the Henry Hub.
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Gas generation has increased to meet rising electricity demand

Since 2009, more than half of the electricity generated in Mexico has come from
fossil gas. As domestic gas production has declined and demand from the electricity
sector has increased, imported gas has become more important to meet the
country's electricity demand. Gas went from having a 19.8% share of total electricity
generation in 2000 to 58% in 2024. During this period, total electricity demand grew
by 148.2 TWh, while the increase in gas generation was greater, reaching 163.5 TWh.

Mainly gas has been used to meet Mexico's growing
electricity demand

Change in electricity generation between 2000 and 2024 (TWh)
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In 2024, 54% of the total electricity consumed in Mexico was generated with gas
imported from the United States, providing 189.6 TWh of electricity to the national
energy system. Total gas demand for electricity generation was 5,386 million cubic
feet per day (MMcfd), of which 5,039 MMcfd (94%) was imported from the US at a
cost of $3.3 billion dollars.

More than half of Mexico's electricity demand was generated
with US gas in 2024

Share of electricity generated by source (%)
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By 2024, renewable generation reached a 21.6% share, with solar and wind energy
accounting for 11.8%. Clean generation, which includes nuclear energy, supplied 25.1%
of electricity demand. According to Mexico's Electricity Industry Law, clean energy
sources include solar, wind, nuclear, hydroelectric, geothermal, hydrogen, and
efficient cogeneration.
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Renewable Energy = Energy security and independence

Mexico would benefit from
accelerating its energy
transition

Accelerating the use of solar and wind energy is beneficial for Mexico.
Covering the expected increase in electricity demand in 2030 with gas
would incur an additional expense of $2.17 billion dollars compared to
2024, due to higher gas imports. This would lead to gas reaching a 64%
share of national electricity generation, further weakening the country's
energy security.

Solar and wind generation helped cut gas imports by 2024

The share of solar and wind power in electricity generation in 2024 was 11.9%,
contributing 41.7 TWh to cover national demand. Generating this electricity with gas
would have required the import of an additional 1,104 MMcfd, incurring a cost of$729
million USD. By 2024, Mexico had an installed capacity of approximately 11 GW of solar
power and 8 GW of wind power.
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Accelerating from 36% to 45% clean electricity by 2030

Mexico’s electricity demand in 2030 is estimated to reach 405 TWh, 15% more than in
2024. Increasing clean electricity generation is paramount for Mexico to move
forward in strengthening its energy security and affordability by reducing the
electricity sector's high dependence on US gas.

The National Electricity Sector Strategy designed by the Mexican government for the
current six-year term proposes three different scenarios for the energy transition:
36%, 38% (with cogenerotion), and 45% clean generation by 2030. The most
ambitious scenario is similar to the proposal set out by President Claudia Sheinbaum
in her inaugural address, of reaching 45% renewable generation by 2030.

This report estimates the costs that would be avoided by reducing gas imports if the
country achieves 36% and 45% clean electricity generation by 2030. The savings are
estimated only for 2030, but it is assumed that they would be extrapolated over the
more than 20 years that renewable generation projects would be in operation. We
assume in this report that the additional renewable energy capacity deployed would
all be in the form of onshore wind and solar, given their short lead times compared to
hydro, geothermal, and nuclear, with the exception of hydro projects already under
construction.
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The increase in clean energy will strengthen Mexico's energy
security by 2030

Share of electricity generation in 2024 and under two scenarios in 2030 (TWh)
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In 2024, solar and wind energy combined generated 41.7 TWh, and clean energy
totaled 89 TWh, approximately 25% of the electricity generated in Mexico. With gas,
203.79 TWh were generated.

By 2030, a 36% clean energy scenario would bring solar and wind generation to 98
TWh, while gas generation would see a slight reduction compared with 2024,
contributing 200 TWh. In contrast, achieving 45% clean energy would allow solar and
wind generation to reach 134 TWh, significantly reducing gas-fired electricity to 163
TWh.

36% of clean energy generation would more than meet the projected increase in
demand to 2030 with solar and wind power.

In this scenario, solar and wind energy would contribute almost a quarter (24.2%) of
the total electricity demand in Mexico in 2030, more than doubling the generation
achieved in 2024 from 41.7 TWh to 98 TWh. To achieve this generation, it is estimated
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that the current installed capacity of solar (+23 GW) and wind (+5 GW) would need
to be increased by 28.4 GW, 47% more than in 2024.

Achieving a 36% share of clean energy in 2030 would represent a reduction in gas
demand for electricity generation of 37 Bcf, a 2% lower consumption than in 2024.
This would avoid gas imports worth $157 million dollars in 2030, as well as reducing

Reaching 36% clean energy in Mexico in 2030 could unlock
millions in gas savings — but pushing to 45% could save
billions

Gas cost savings, compared to 2024, from clean energy by 2030 under different
scenarios (USD millions)
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Gas avoided for electricity generation: 36%: 37,042 MMcf, 45%: 384,132 MMcf -

the share of gas for electricity generation to 49.3% (-8.6%) and avoiding the emission
of 1.7 million tonnes of CO2e, equivalent to 1.1% of the total electricity sector's
emissions in 2024.
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If Mexico wants to make decisive progress in reducing the electricity sector's
dependence on imported gas from the US, reaching 36% clean generation by 2030
may not be an ambitious enough goal, making it prudent to increase the share of
renewables in electricity generation.

45% clean energy generation by 2030 would cut gas demand for power
generation by one fifth

Achieving 45% clean generation would require the installation of 46 GW of solar
(+36 GW) and wind (+10 GW) energy and avoid the construction of new gas-fired
power plants. In this scenario, the volume of gas required for electricity generation
would be reduced by 384 Bcf, avoiding gas import costs of almost $1.6 billion
dollars in 2030. Likewise, compared to 2024, the share of gas in the electricity mix
would be reduced (-17.6%) to 40.3% and the emission of 17.7 million tonnes of CO2e
would be avoided (-11.4%).
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Renewable energy, achievable and beneficial

Renewable energy generation
needs to triple to reach 45%
clean energy

46 GW of new installed capacity of solar and wind energy would be
needed to reach the goal of having 45% clean energy in Mexico by 2030.
New renewable generation projects would allow for the creation of
multiple green jobs.

Tripling renewable generation in five years is possible

For clean energy to cover 45% of electricity demand in 2030, it is estimated that an
additional installed capacity of solar (+35.7 GW) and wind (+10.3 GW) of 46 GW is
required, which would result in the generation of 134 TWh in 2030 — more than triple
the electricity produced by these sources in 2024. This would mean reaching a 33.2%
share of solar and wind energy in electricity generation in 2030, multiplying the
current installed capacity by four.

Tripling renewable energy generation in five years is possible. There are clear
examples in the region, and even in the country itself, which demonstrate that
accelerated growth in the share of solar and wind energy in national electricity
generation is possible.
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The growth of solar energy in some countries in the region has been remarkable.
Chile almost tripled its solar generation over the last five years, increasing electricity
generated from this renewable source by 64 TWh, which allowed it to reach a 22.3%
share. Brazil, in the same period, went from having 1.71% solar generation to a 10.02%
share, reaching 74.68 TWh — seven times more than what it generated in 2020.
Mexico has already made a remarkable development between 2019 and 2023,
almost tripling its solar power generation from 9.96 TWh to 27.14 TWh, allowing solar
energy to cover 7.6% of the country's total electricity demand.

Despite Mexico's growth in wind and solar, it's still behind
some of its regional peers

Share of electricity generation, by source (%)

Solar Wind
Uruguay
Chile
Brazil
— Braz.il Chile
//—/— MGXICO /—/-‘ MeXiCO

As far as wind energy is concerned, Uruguay in 2013 generated 1.2% with this
renewable source and went on to reach 26.2% in 2017, thus multiplying its share
almost 22 times in only 5 years. Chile and Brazil doubled their wind power generation
between 2020 and 2024, in both cases exceeding 11% of the total electricity
generated with wind energy.

These examples show that increasing Mexico's combined share of solar and wind
power generation by 21.3% is possible, allowing it to reach 45% of clean electricity
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supply by 2030, and strengthening the country’'s energy security and independence.

The accelerated construction of renewable energy plants requires agile systems for
processing and obtaining permits and licenses for projects. In Mexico, this process
can currently take between two and four years. In Brazil it takes between one and
two years, while in Uruguay the procedures are more efficient and last between six
months and one year on average. To achieve a 45% share of clean electricity
generation by 2030, Mexico must create an enabling environment that makes the
project licensing process more efficient in all its phases, significantly reducing the
time to commission renewable energy plants.

High potential for green job creation

Solar and wind energy projects create direct, indirect and induced jobs during their
construction and operation. Direct jobs are linked to installation, operation and
maintenance tasks of the generation systems; indirect jobs are related to the supply
chains of parts and equipment; and induced jobs are those created by the
consumption of goods and services in the project implementation area.

The rapid growth of renewable energy has the potential to dynamise countries’
economies, promoting the development of local value chains. A new installed
capacity of 46 GW of solar and wind energy has the potential to create more than
434,000 direct jobs during the construction and operation phase of the projects. The
estimate was made using factors to determine the number of jobs created per
installed MW of solar and wind energy, as well as adjustment factors for Mexico
based on the national level of development of the renewable energy industry. Details
are presented in the methodology.
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By installing 46 GW of solar and wind power, Mexico could
create 853,000 jobs

Projected jobs created in building and running wind and solar at 36% and 45%
clean energy share in Mexico
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For the 36% clean energy generation scenario, it is estimated that in total more than

512,000 jobs could be generated in the construction phase, while during the time it
takes to operate the electricity generation systems, more than 23,000 jobs could b
created. More than 274,000 people would be directly employed in the two phases.

e
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Installing 46 GW of solar and wind power to achieve 45% clean electricity would have
a major impact on the creation of new jobs. While the projects are being built, it is
estimated that more than 816,000 people would be employed, and once they are in
operation, around 37,000 jobs would be created. The direct jobs that would be
created in the two phases would be around 434,000.
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Conclusion

Energy security and
independence grow with
renewables

Mexico's energy security and affordability are at risk due to its high dependence on
imported gas. 74% of domestic gas demand and 54% of the electricity generated in
Mexico depend on gas purchased from the United States, making the country, its
economy, and its citizens extremely vulnerable to potential geopolitical conflicts and
price volatility.

Achieving 45% clean energy by 2030 would reduce the country’'s dependence on
imported gas from the US for electricity generation by 20%. This growth in clean
generation, based on the installation of 46 GW of solar and wind energy, would make
it possible to avoid any investment in the construction of new combined-cycle
power plants.

Decisive progress toward achieving 45% clean energy, instead of 36%, would avoid
gas import costs that are ten times higher, generate an additional 36 TWh of clean
energy, and create almost double the number of direct jobs in the construction and
operation phases of solar and wind energy projects.

Political will is essential to create the enabling conditions for installing 46 GW of
renewable energy by 2030 and thus strengthening Mexico's energy security. Efficient
and streamlined processing of licensing applications for renewable generation
projects is one of the necessary conditions for accelerating the energy transition.
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Supporting material

Methodology

Electricity demand growth

For the estimation of electricity demand in 2030, an average annual growth rate of
2.4% was used, in line with the PRODESEN 2024-2038 planning scenario.

Emissions

A factor of 0.505 tCO2/MWh was used to estimate the emissions avoided by
reducing the use of gas for electricity generation.

Green jobs
Factors were adjusted based on methodologies developed by NREL (JEDI), GIZ (Co-

beneficios de la energia sustentable), IRENA (Renewable energy and jobs: annual
review 2030).

Solar energy. Construction: direct jobs (10 jobs/MW), indirect jobs (6 jobs/MW),
induced jobs (3 jobs/MW). Operation: direct jobs (0.4 jobs/MW), indirect jobs (0.3
jobs/MW), induced jobs (0.4 jobs/MW).

Wind energy. Construction: direct jobs (6 jobs/MW), indirect jobs (5.4 jobs/MW),
induced jobs (2 jobs/MW). Operation: direct jobs (0.15 jobs/MW), indirect jobs (0.2
jobs/MW), induced jobs (0.1 jobs/MW).
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https://www.cenace.gob.mx/Docs/16_MARCOREGULATORIO/Prodecen/20%202024-2038%20Cap%C3%ADtulos%201%20al%206.pdf
https://www.nrel.gov/analysis/jedi/
https://iki-alliance.mx/wp-content/uploads/Co-Beneficios-Reporte-Final2804.pdf
https://iki-alliance.mx/wp-content/uploads/Co-Beneficios-Reporte-Final2804.pdf
https://www.irena.org/Digital-Report/Renewable-energy-and-jobs-Annual-review-2023
https://www.irena.org/Digital-Report/Renewable-energy-and-jobs-Annual-review-2023

Energy transition scenarios

The 2030 clean energy generation scenarios of 36% and 45% from_the National
Electricity Sector Strategy were used. Although the Electricity Industry Law includes
renewable energy, nuclear energy and efficient cogeneration within clean energy, for
the purposes of this analysis, growth in efficient cogeneration was not projected.

The estimated installed solar and wind capacity for the two clean energy scenarios
was not conditioned by existing commitments to install new thermal generation
plants. Likewise, the commissioning of new geothermal generation projects with a
2030 horizon was not considered.

US gas exports to Mexico

Historical volume and price of dry gas exported to Mexico taken from U.S. Energy
Information Administration. Validation against information reported by CONAHCYT.

Dry gas refers to gas transported in a gaseous state by pipeline, unlike LNG, which is
transported in a liquid state under pressure, mainly by ship or train.

Capacity factor

The plant factors used to estimate the electricity generation of the solar and wind
power plants were taken from El Sistema Eléctrico Nacional, Part 1. Integration and
analysis of information on installed capacity, generation and plant factor. For solar
energy 21% was used and for wind energy 30%.

Electricity generation by source

Taken from the Ember data explorer. Validation against information reported by
CONAHCYT.

Gas demand for electricity generation was taken from CONAHCYT.
The estimate of imported gas demand for power generation assumes that PEMEX

consumes 85% of local gas production and that the remainder is used entirely for
power generation.
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https://www.proyectosmexico.gob.mx/wp-content/uploads/2016/09/Estrategia-Nacional_Sector-El%C3%A9ctrico_x.pdf
https://www.proyectosmexico.gob.mx/wp-content/uploads/2016/09/Estrategia-Nacional_Sector-El%C3%A9ctrico_x.pdf
https://www.eia.gov/dnav/ng/hist/n9132mx2m.htm
https://www.eia.gov/dnav/ng/hist/n9132mx2m.htm
https://energia.conahcyt.mx/planeas/hidrocarburos/flujo-gas
https://secihti.mx/cuaderno-tematico-3/
https://secihti.mx/cuaderno-tematico-3/
https://ember-energy.org/data/electricity-data-explorer/
https://energia.conahcyt.mx/planeas/electricidad/capacidad-generacion
https://energia.conahcyt.mx/planeas/electricidad/capacidad-generacion

Projected gas prices to 2030

Projections made by ECLAC, PRODESEN 2024-2038, and |[EA WEO 2024 were used as
input. The 3 gas price scenarios for 2030 were estimated as follows: i) low price ($1.9
USD/Mpc), the lowest historical price of US exports to Mexico in the last 10 years, ii)
average price ($4.2 USD/Mpc), average of: PRODESEN medium price, IEA STEPS,
ECLAC, the average price of US exports to Mexico of the last 5 years, and iii) high price
($6.4 USD/Mpc), average of: PRODESEN high price, Henry Hub highest price of the last
5 years, and highest price of US exports to Mexico of the last 5 years.

The report's main findings were calculated using an average gas price of
$4.2 USD/Mcf.

Electricity Generation projects

The electricity generation projects under construction and the generation
investment plan was taken from The National Electricity Sector Strategy. The analysis
did not consider the installation of new nuclear or coal power plants by 2030, but
contemplates the entry into operation of 535.6 MW of hydro and 300 MW of solar
currently under construction.
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