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Foreword

Across many indicators, the Latin America and Caribbean region stands out for its
extraordinary endowment of natural resources — both fossil fuel and renewable energy —and
its history of policy making that has notably delivered one of the cleanest electricity sectors
in the world. The expansion of renewable energy technologies such as hydropower and
bioenergy, initially driven by an emphasis on energy security, has more recently been
propelled by a deepening commitment to sustainability. Sixteen of 33 countries in the region
have pledged to reach net zero emissions by mid-century or earlier, and most have presented
updated and increasingly ambitious climate targets tied to the 2015 Paris climate agreement.

Our Latin America Energy Outlook, the International Energy Agency’s (IEA) first in-depth and
comprehensive assessment of Latin America and the Caribbean, builds on decades of
collaboration with partners across the region. In support of Latin America and the
Caribbean's energy goals, this report explores the opportunities and challenges that lie
ahead, providing insights into the ways in which the region’s energy future and major global
trends are deeply intertwined.

A key asset for region is its low-emissions electricity supply. This lays the groundwork for
other key aspects of energy transitions, including extensive clean manufacturing of industrial
goods and the production of fuels such as low-emissions hydrogen. Resources and deep
expertise in sustainable bioenergy also position the region to lead on sustainable transport
fuels — at home and worldwide. Meanwhile, the global electrification of transport and
expansion of electricity grids is generating a boom in demand for critical minerals such as
copper, lithium, rare earth elements and graphite. The region’s ample reserves of these
minerals place it in pole position to expand production to supply the needs of the global clean
energy transition, with additional potential to move up the value chain into refining and
processing.

Reaping these benefits will require clear strategic vision, robust public policies and broad
partnerships between governments and other stakeholders. Countries in the region need to
design and implement policies and regulations that attract substantial investment, ensure
sustainability and deliver just and equitable transitions. This includes overcoming remaining
energy access challenges while creating jobs and spurring innovation in emerging clean
energy sectors.

Oil and gas remain important in the region. Natural gas balances supply for power systems
and is a key fuel for industry, while most vehicles on the road rely on oil, despite the
prevalence of biofuels. Latin America and the Caribbean —home to an abundance of oil and
gas resources — will continue to play a vital role in supplying international markets, even
though global demand for both oil and gas is expected to peak this decade under current
policy settings. Managing this transition will require the co-operation of a broad set of
stakeholders that are willing to adapt and innovate as local and global needs change in the
years ahead.
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This report is a testament to the IEA’s strong relationships with countries in Latin America
and the Caribbean, including five members of the IEA family: Argentina, Brazil, Chile,
Colombia and Mexico. Furthermore, this Outlook reflects input from government officials,
experts and stakeholders from 17 countries across the region. It also provides a basis for our
ongoing collaboration with other international institutions in the region such as the Inter-
American Development Bank, the Latin American Energy Organization, and the United
Nations Economic Commission for Latin America and the Caribbean.

| would like to warmly thank the IEA colleagues — led by Stéphanie Bouckaert and Brent
Wanner — who carried out the research, modelling and analysis that resulted in this
important milestone in our Agency’s work with the region, which will continue to expand in
the coming years. | look forward to further regional and bilateral co-operation inspired by
the findings of this report.

The IEA stands ready to support countries across the region as they advance their clean
energy transitions, building a more secure and fairer global energy system in the process.

Dr Fatih Birol
Executive Director
International Energy Agency
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Executive Summary

Latin America and the Caribbean is well placed to thrive as the world moves
into a clean energy age

How Latin America and the Caribbean uses its vast resources will shape the region’s energy
future and the role it plays in the global energy system. Latin America and the Caribbean
encompasses a region that is both large and diverse in terms of economic development and
natural resources. It is rich in fossil fuels and renewable energy, as well as critical minerals.
Whether it is harnessing biofuels in Brazil, hydropower in Brazil, Venezuela, Mexico,
Colombia, Argentina and Paraguay, or high-quality solar and wind resources in Brazil, Mexico,
Chile or Argentina; producing copper or lithium in Chile, Peru and Argentina, minerals
essential to clean energy technologies; or tapping the vast oil and natural gas resources in
Venezuela, Brazil, Colombia, Argentina, Mexico or Guyana, Latin America and the Caribbean
is well placed to thrive as clean energy transitions move forward and to contribute to global
energy security and climate goals.

Fossil fuels account for around two-thirds of the region’s energy mix, considerably lower
than the 80% global average, thanks to the 60% share of renewables in electricity
generation. Hydropower alone accounts for 45% of electricity supply in the region. In Costa
Rica and Paraguay, almost all electricity supply is from renewable sources. Fossil fuels
dominate in many end-use sectors, and oil is notably the primary fuel used in transport.
However, the share of biofuels in road transport is twice the global average. Latin America
and the Caribbean accounted for 5% of all global energy-related greenhouse gas (GHG)
emissions since 1971, while representing 9% of global GDP over the period. Today, the region
is a net exporter of crude oil and coal, but a net importer of oil products and natural gas.

Latin America and the Caribbean today represents 8% of the global population and 7% of
the global economy, but it can play an outsized role in the new energy economy. With large
oil and gas resources, the region can help diversify oil and gas supply in the near term. It is
also making strides in developing and exporting advanced biofuels and low-emissions
hydrogen, and is ramping up the production of critical minerals essential to clean energy
technologies. The region has all the ingredients for secure, affordable and rapid transitions.
Moreover, success in Latin America and the Caribbean can bring many benefits to the world.

Clean energy transitions offer opportunities for stronger economic growth

The economy in Latin America and the Caribbean is emerging from a period of sluggish
growth over the past ten years. The region’s rate of expansion has been a third of the global
average during this period. Substantial debt burdens, fiscal deficits, high inflation and the
global energy crisis have all put brakes on economic growth. This has generated echoes of
the so-called “lost decade” in the 1980s when regional GDP grew slowly amid debt crises and
falling investment.
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Stronger economic growth can be unlocked with sound energy policies and resource
developments. Economic growth is expected to pick up in the next decade to more than
twice the rate of economic development observed over the past decade, as countries
strengthen their industrial and services sectors, focus on higher value products, and leverage
the region’s vast energy and mineral resources, which will also boost the economic
competitiveness of energy-intensive sectors. A range of measures are needed to attract
foreign direct investment, such as implementing clear regulatory frameworks, streamlining
administrative procedures and working closely with development institutions.

Our Latin America Energy Outlook 2023 — the first IEA outlook for the region — contains in-
depth country and regional analysis of energy and climate trends, identifying opportunities
and key challenges, as more robust growth returns. This report explores three scenarios. It
focuses on the Stated Policies Scenario (STEPS), reflecting today’s policy settings, and the
Announced Pledges Scenario (APS), which assumes all pledges and targets are achieved in
full and on time, including climate goals established by Nationally Determined Contributions.
The APS also reflects the net zero emissions pledges made by 16 countries — Antigua and
Barbuda, Argentina, Barbados, Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican
Republic, Grenada, Guyana, Jamaica, Panama, Peru, Suriname and Uruguay — which together
cover 60% of energy-related carbon dioxide (CO,) emissions and two-thirds of GDP in the
region. Progress is also benchmarked against the Net Zero Emissions by 2050 (NZE) Scenario,
which lays out a pathway to decarbonise the global energy system by mid-century.

Clean electricity provides a springboard for the region’s transition

Ample renewable resources present an opportunity to make the electricity sector in Latin
America and the Caribbean - already one of the cleanest in the world — even cleaner.
Renewable electricity sources outpace electricity demand growth in all scenarios, raising
their share of electricity supply from just over 60% today to two-thirds in 2030 and 80% in
2050 with today’s policy settings. Hydropower, the foundation of the region’s electricity
supply for decades, provides the bulk of electricity today in Brazil, Colombia, Costa Rica,
Ecuador, Panama, Paraguay and Venezuela. While its growth prospects are more limited in
the future due to environmental and social concerns, hydro represents a huge source of
flexibility. This will be critical as the share of solar PV and wind in electricity generation
doubles by 2030, from 11% today, and reaches 40% by 2050. Brazil, Mexico, Chile and
Argentina are leading the way in solar PV and wind development. Natural gas continues to
generate about a quarter of electricity to 2030, while coal and oil decline rapidly. In the APS,
the region accelerates the shift to renewables, exceeding a 70% share in 2030, 10 years
before the STEPS, and over 90% in 2050.

Regional integration offers additional security and cost benefits as the electricity mix
evolves. While the benefits are well understood and progress has been made with bilateral
interconnections and jointly owned power plants, cross-border electricity trade remains
limited today. Our analysis finds that the benefits of stronger regional integration in Latin
America and the Caribbean will increase due to several factors: linking countries with
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different shares of wind and solar PV reduces flexibility needs; tapping a wider set of
dispatchable resources improves the flexibility of supply; and linking electricity demand and
supply from different climate zones provides more resilience to changing conditions.

Electricity becomes more central to the regional economy and is the fastest growing final
form of energy in Latin America and the Caribbean. Electricity demand grows by 90% to
2050 with today’s policy settings and by 180% to fulfil all pledges and targets, which doubles
the share of electricity in total final consumption. Cheap renewables in the region give
electricity a cost advantage in many applications over other fuels, particularly natural gas in
importing countries. In the APS, the main driver of electricity demand growth is hydrogen
production, followed by buildings (including for appliances and air conditioners), the
electrification of transport (with almost 16 million electric vehicles, including buses, on the
roads by 2030), and growth in industry to produce cleaner iron and steel, aluminium and
chemicals. Peak electricity demand rises even faster than average demand in both scenarios,
highlighting the need for dispatchable capacity and storage to maintain electricity security.

Policies determine the path ahead for the energy mix in Latin America and
the Caribbean

Today’s policy settings set a course for modest growth in fossil fuel use in the region in the
long term, complemented by renewable energy. As total energy demand outpaces the
growth of fossil fuels, their share of the energy mix falls from 67% today to 63% in 2030 and
54% in 2050. On this path, oil use sees modest growth, remaining far and away the dominant
fuel in transport, despite more biofuels use and electric vehicles gaining traction. Natural gas
also continues to grow, with new demand from industry producing chemicals, iron and steel
in Mexico, Argentina and Brazil adding to growing use in transport and buildings, and stable
demand in the electricity sector. Coal remains a small part of the energy mix in the region as
demand for it declines, with reductions in the electricity sector in Chile, Brazil and Mexico
partly offset by higher use in industry. Despite the growth in fossil fuels, renewables meet
the vast majority of new energy demand in the region with today’s policy settings — led by
the expansion of renewable electricity, plus a doubling of biofuels use in transport and
greater use of bioenergy in industry. This raises the share of renewables from 28% in 2022
to over 40% in 2050.

Fulfilling all pledges and targets on time sets out a different pathway for Latin America and
the Caribbean, leading to a decline in fossil fuel use in favour of low-emissions sources. On
this path, consumption of each fossil fuel peaks this decade and then steadily declines. The
use of oil is cut by more than half by 2050, with most reductions in transport due to increased
availability of public transit, electric vehicles, efficiency gains and cleaner fuels. Brazil leads
the way on expanding sustainable biofuel use, while Chile and Mexico grow their electric
vehicle fleets. On this path, natural gas use in the region declines by one-third by 2050, with
the largest reductions in the power sector in Argentina, Brazil, Mexico, Chile and Colombia.
Decarbonising electricity in these countries to fulfil pledges and targets is also the main driver
for deeper coal reductions and faster renewables growth in the region.

Executive Summary 17



Energy efficiency measures in the buildings, transport and industry sectors keep energy
demand growth in check while delivering a wide range of social benefits. To date, energy
efficiency policies are not widespread in the region. Less than a third of countries have
minimum energy performance standards in place for industrial motors or household
appliances and few have mandatory building energy codes. Better coverage of performance
standards across sectors, tighter fuel economy standards and updated energy-related
building codes cut final energy consumption growth by a fifth in 2030. Adopting the best
available technologies for products such as air conditioners, moderates energy demand
growth at little or no cost to consumers.

Large resources enable a dynamic and diversified traditional and cleaner fuel
supply in the region

Latin America and the Caribbean produced over 8 million barrels of oil per day (mb/d) in
2022, exceeding regional demand with a production value of USD 230 billion, with more
resources available to step up production. The largest producers of oil in the region
currently - Brazil, Mexico, Colombia, Venezuela, and Argentina — are at various stages of
resource development. In Venezuela oil production has declined by three-quarters since
2010; conventional sources in Argentina show signs of decline; output in Brazil increased by
close to 40% since 2010 and production recently started in Guyana after a surge of offshore
discoveries. Including those, the region holds about 15% of world oil and gas resources. To
2030, oil production in the region outpaces demand growth, adding about 2 mb/d of net
exports. Brazil and Guyana both increase oil production by more than 1 mb/d, giving them
two of the top-three largest increases in net exports in the world to 2035. However, any new
projects would face major commercial risks if the world is on track to deliver net zero
emissions by 2050, as oil demand declines rapidly.

The region produced about 5% of global natural gas in 2022 but was a net importer of gas
and it remains so in the outlook despite large resources. Natural gas production declines
slightly to 2030 in the region under today’s policy settings, raising net imports. If pledges and
targets are met in full, including to reduce flaring and methane emissions, natural gas
production declines steadily but demand falls faster, particularly after 2030, reducing import
needs by 30 billion cubic metres (bcm) in 2050 from the level today. Argentina expands gas
production in both cases by exploiting unconventional resources, with most of the gas
consumed in the region. Production falls in several other countries, notably Trinidad and
Tobago. Argentina, Brazil, Mexico, Colombia and Venezuela all have more gas resources that
could be exploited if warranted by higher demand, attractive market prices and lower-than-
expected production costs.

Latin America and the Caribbean has huge potential to expand the production of low-
emissions fuels. Bioenergy is a growing industry in the region and biofuels, in particular, can
help meet both energy security and climate targets. Brazil is a prominent producer and
consumer of biofuels, with bioethanol used heavily in road transport. With further policy
support, biogas and biomethane use could also expand in electricity generation and
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transport. Advanced biofuels have significant potential, as an economic competitive export
of biojet kerosene. With abundant renewable energy resources, the region has the potential
to become a major producer of low-cost and low-emissions hydrogen and related fuels,
particularly in Argentina, Brazil, Colombia and Chile. There are already announcements for
significant low-emissions hydrogen projects. Beyond traditional applications for hydrogen
like refining and chemicals, low-emissions hydrogen would also enable emissions reductions
in other industry applications. For example, developing cost-competitive low-emissions iron
could provide a major boost to the regional economy and attract foreign investment.

Global transitions open large markets for Latin America and the Caribbean

Significant mineral resources offer opportunities to diversify global supply and deliver
economic growth while enabling global clean energy transitions. The region has a third or
more of the global reserves for lithium, copper and silver. Revenue from critical minerals
production (graphite, bauxite, nickel, zinc, lithium, copper and neodymium) totalled around
USD 100 billion in 2022. In the APS, it overtakes revenue from fossil fuel production before
2050. Exports of copper and lithium are set to be especially significant: copper as an essential
component of electricity networks, which need to be strengthened and expanded, and
lithium to drive the uptake of electric vehicles and battery storage as more variable
renewables are integrated into power systems.

The region has resources that position it well for a changing energy system, from tight oil
and shale gas to renewables, minerals and metals. Progressing from raw mineral and ore
exports up the supply chain to produce refined and processed materials can benefit the
region’s economy and foster technology development. Producers need to be agile and read
markets well to take advantage of new opportunities. In all cases, high standards of
environmental, social, governance issues — including attention to methane emissions — will
make a huge difference to prospects.

To fulfil national goals and seize global opportunities, the region must close
policy gaps, raise investment and put people at the centre of its strategies

There is a significant implementation gap in Latin America and the Caribbean, as today’s
policy settings lead to rising CO, emissions while climate pledges call for deep cuts. Policy
gaps need to be filled to bridge the gap between the CO; emissions trajectory in the STEPS,
which rises from 1 660 million tonnes (Mt) today to 1 850 Mt in 2050, and that in the APS,
where emissions fall below 800 Mt by 2050. Our analysis points to renewables,
electrification, energy efficiency and other measures to reduce demand as the key areas for
more attention from policymakers and stronger implementation measures. Beyond tackling
CO, emissions, major producers in the region can reduce methane emissions from oil and
gas operations by nearly 80% at low cost, and around 40% with no net costs, supporting the
Global Methane Pledge that most countries in the region have signed.
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Alongside energy, approaches to cut emissions in the region must also give serious
attention to land use and agriculture. Today, land use and agriculture produce 45% of
regional GHG emissions. After decades of tree cover loss, pledges in the APS lead to an 80%
reduction in primary forest deforestation by 2030 and net forest growth of 100 million
hectares by 2050. Together with improved resource management practices, land use and
agriculture reach net zero greenhouse gas emissions by 2030, with afforestation efforts in
Brazil and Mexico playing a key role.

Investment in clean energy needs a major boost to reach the energy-related emissions
reductions goals and to pursue international opportunities. In the APS, clean energy
investment doubles by 2030 to USD 150 billion and rises fivefold by 2050. The ratio of
investment in clean sources to unabated fossil fuels rises from around 1:1 today to 4:1 in the
2030s. Attracting private capital will be critical to achieve this, but challenges include high
financing costs, political and regulatory instability, and limited domestic credit capacity.
Overcoming these hurdles requires supportive policies, tailored solutions such as hedging
instruments, and more concessional financing, especially for energy efficiency and emerging
technologies.

A people-centred and inclusive transition calls for universal access to modern energy at
affordable prices. Latin America and the Caribbean has one of the highest levels of income
inequality, with the richest 10% of the population accounting for 40% of total emissions.
About 17 million people remain without access to electricity and 74 million lack access to
clean cooking. More needs to be done to achieve universal access on both fronts. Affordable
energy is also a key concern. A faster transition to clean energy could reduce energy costs
for households, making it easier to end fossil fuel subsidies. However, lower income groups
may need support given the higher upfront costs of some clean energy technologies. Clean
energy transitions also offer new employment opportunities for workers in the region, with
energy jobs set to increase by over 15% to 2030, notably in clean energy technologies and in
the critical mineral sector.
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Chapter 1

State of play
A global clean energy powerhouse — ready to shift gears

SUMMARY

® [atin America Energy Outlook 2023 is the first IEA outlook for the region. It contains
in-depth country and regional analysis of the energy outlook, opportunities and key
challenges in this vast and diverse region which is home to about 8% of the world
population, 7% of global GDP and around 6% of global energy supply and demand.

® Latin America and the Caribbean’s (LAC) economy is natural resource intensive, and
its high level of dependence on these resources, such as fuels and minerals, exposes
its economy to volatility in international markets and price cycles. Pursuing
opportunities in the new energy economy could help boost its economic
development. Its low-emissions power sector, critical mineral resources and potential
for clean energy development mean that the region could play a key role in clean
energy transitions. High environmental, social and governance (ESG) standards are
needed to sustainably harness this opportunity.

e |ACisrichin energy resources ranging from hydropower to unconventional gas. There
is significant potential for further development of bioenergy and high quality solar
and wind resources. Brazil, Mexico, Argentina and others are major oil and gas
producers. Some producers face declining production, such as Venezuela, while
others are seeing a surge of new supply, such as Guyana. Colombia is the main coal
supplier in the region, and Chile, Peru, Argentina and Brazil produce large volumes of
critical minerals such as lithium, copper and graphite.

® The region accounts for just 5% of global cumulative energy-related greenhouse gas
emissions to date. This reflects the longstanding reliance of the electricity sector on
hydropower. But fossil fuels are still the main source of energy, and oil remains the
dominant fuel in many countries, primarily for use in transport and industry.

® LAC has one of the highest levels of income inequality in the world. This is evident in
the energy-related emissions profile in which the richest 10% of the population
account for 40% of total emissions while about 17 million people remain without
access to electricity. A just transition calls for universal access to modern energy at
affordable prices and should involve communities and ethnic groups.

e Half of the countries in the region have pledged to achieve net zero emissions by mid-
century or earlier. They represent around 65% of GDP in the region and 60% of its
energy-related CO, emissions. The region needs to boost investment in clean energy
technologies to reach its energy-related emissions reductions goals. Efforts to reduce
emissions in the region must also look to agriculture and land-use change, which
account respectively for 25% and 20% of its total greenhouse gas emissions. This
highlights the importance of tackling deforestation.
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1.1 Overview

Latin America and the Caribbean (LAC) is a diverse region which is home to about 8% of the
world population and generates about 7% of global gross domestic product (GDP). Around
8% of the population is indigenous. The region covers about 15% of the earth’s land surface
from Mexico to the southern tip of Patagonia. It includes major and diverse ecosystems such
as the Amazon River Basin, Andes mountains, Atacama Desert, Llanos and Pampas
grasslands, and the highlands of Brazil and Guyana. It has one of the highest rates of
urbanisation in the world, 82%, and most of its cities and economic activity are concentrated
along the coasts.

LAC countries are responsible for about 6% of total global energy supply, demand and related
emissions. Renewables, mainly hydropower (45%), generate over 60% of its electricity,
making its power sector one of the least carbon intensive in the world. In Costa Rica and
Paraguay, almost 100% of electricity supply is from renewable sources (Table 1.1). The region
has a burgeoning bioenergy industry which expanded by 30% in the last decade.

Renewables present a big opportunity for the region. It has extensive coastlines for wind
power, ample sunshine for solar, high geothermal potential along the Andes, and mighty
rivers for hydropower. However, making the most of this potential requires renewable
power to be transferred over large distances and difficult terrain from the locations of the
best renewable resources to the centres of population and economic activity. In the
electricity sector, investment in renewables has historically been higher than for fossil fuels,
but overall investment in oil and natural gas supply remains higher than all spending in the
power sector, although the gap is narrowing.

LAC holds 15% of global oil and gas resources, and less than 1% of global coal resources. It is
also home to large unconventional oil and gas resources, such as tight oil and shale gas, which
are being actively pursued for development in Argentina. Both net producer and consumer
hydrocarbon economies are represented in the region: Brazil, Venezuela and Colombia are
among the leading exporters of oil, while Chile, the Dominican Republic and Panama are
some of countries that are highly dependent on oil and gas imports to meet domestic energy
demand.

LAC is one of the most democratic regions in the world (Economist Intelligence, 2023),
however, it has one of the highest levels of income inequality in the world. Over fifteen LAC
countries regularly have a Gini coefficient! higher than 40, and 17 million people still lack
access to electricity. Regional integration schemes, such as MERCOSUR, CAN, OLADE and
SICA?, so far have had limited success in terms of energy with the notable exception of the
design and implementation of the Regional Electricity Market in Central America.

! The Gini coefficient measures how much the distribution of income among individuals or households
deviates from a perfectly equal distribution. A value of 0 represents absolute equality, whereas 100 represents
the highest possible degree of inequality. The highest score for any country in the world in 2022 was 63.

2 MERCOSUR = Mercado Comun del Sur (Southern Common Market); CAN = Comunidad Andina (Andean
Community); OLADE = Organizacion Latinoamericana de Energia (Latin American Energy Organization); SICA =
Sistema de la Integracidon Centroamericana (Central American Integration System).
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Table 1.1 > Key indicators for selected LAC countries and total indictors

for the region, 2022
Population GDP per capita Fossil Renewables Import dependence ratio
(million thousand USD fuels in electricity
people) (2022, PPP) inTES  generation : “
Argentina 46.0 27 85% 33% 0.07 -0.18
Bolivia 12.2 10 84% 38% -038 l0.76
Brazil 215.3 18 46% 88% 0.30 -0.40
Chile 19.8 29 69% 59%
Colombia 51.9 19 73% 78% 0.63]
Costa Rica 5.2 25 50% 99%
Cuba 11.2 N/A 85% 5%
Dominican Republic 11.2 23 89% 17%
Ecuador 18.0 13 81% 81%
El Salvador 6.3 11 52% 84%
Guatemala 17.3 11 37% 70%
Guyana 0.8 42 95% 2%
Haiti 11.6 3 25% 13%
Honduras 10.4 7 52% 61% [ -091
Jamaica 2.8 12 91% 13% -1.0
Mexico 129.8 23 89% 19% 021 -0.58
Nicaragua 6.9 7 42% 69%
Panama 4.4 37 76% 78% [ -1.08 -1.0
Paraguay 6.8 16 29% 100%
Peru 34.0 15 73% 62% -0[42 035
Suriname 0.6 18 89% 49% -0.09
Trinidad and Tobago 1.5 28 100% 0% 0.35
Uruguay 3.4 28 44% 85%
Venezuela 28 9 81% 80%
LAC 658 18 67% 61%

Notes: GDP expressed in year-2022 US dollars in purchasing power parity terms (PPP); TES = total energy
supply. Renewables includes geothermal, hydropower, marine, modern bioenergy and renewable waste, solar
and wind. Import dependence is represented as the ratio of net imports to demand for net importers, and net
exports to production for net exporters. For example, for Guyana, a net exporter of oil, its oil import
dependence would be net oil exports (3.9 million tonnes of oil equivalent [Mtoe]) divided by oil production
(5.9 Mtoe). Import dependence ratio is based on 2021 data.

Sources: IEA population estimates are based on UN DESA (2022); World Bank (2023a); IEA databases and
analysis. GDP is based on Oxford Economics (2023a) and IMF (2023a). Fossil fuels in TES and renewables in
electricity are estimates based on data from IEA World Energy Balances IEA (2023a).

Of course, challenges vary from country to country, but overall they include pervasive
corruption (corruption perception index? scores of around 30 and less is no exception), lack

3 Corruption Perception Index (CPI) for a country is the perceived level of public sector corruption on a scale
of 0-100, where 0 means highly corrupt and 100 means very clean. In 2022, Denmark had the highest score of
90, while Somalia had 11 (Transparency International, 2023).
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of transparency and open data, and high rates of unemployment and informal employment.
These affect energy services and development prospects. For example, despite the risks
involved, the theft of copper cables and of oil from pipelines is a common occurrence. Latin
America and the Caribbean has suffered from underinvestment in energy for many decades,
and high debt constricts government capacity to accelerate clean energy transitions.
Enhanced regional and international partnerships can help LAC to overcome many of these
challenges and expand its role in the global energy economy.

LAC is in a unique position in which it can become an example of sustainable development
and progress if it can overcome the challenges that lie in the way. In particular, the region
has significant opportunities to use its natural resources to become a leader in low-emissions
hydrogen production and critical minerals development. This in turn could help it to
re-industrialise and diversify. Responsible extraction and production practices need to be
strengthened to protect the natural environment and local and indigenous communities, and
to adequately manage land use and deforestation in the face of ecosystem tipping points,
such as savannisation in the Amazon and coral reef die-off.

Latin America Energy Outlook 2023 is the |IEA’s first in-depth analysis of the energy outlook
specific for the region. It examines the outlook for energy demand, supply and related
emissions and looks at key opportunities to expand its role in the emerging new world energy
economy. In accordance with standard international practice, it presents energy data and
projections for all of Latin America and the Caribbean. However, the focus of this analysis is
on Latin America. The Caribbean is an important sub-region in its own right, with its own
specific energy challenges and opportunities (Box 1.5).

This report is structured in five chapters. This initial chapter discusses how Latin America’s
energy and economic landscape has evolved over the decades and where it stands today.
The second presents the outlook for energy demand, electricity generation and energy
supply in various scenarios from the IEA World Energy Outlook (WEQ) (IEA, 2023b). The third
details nine important themes for the energy sector. The fourth chapter considers the global
implications of the energy outlook for LAC and highlights its importance in terms of energy
and climate goals. Chapter five provides an in-depth profile of the region as well as country
profiles for Argentina, Brazil, Chile, Colombia, Costa Rica and Mexico. More extensive
versions of these profiles are available on the IEA website at: http://www.iea.org.

1.1.1 Economic

Economic strategy in the LAC in the 1950s sought to reduce dependence on imports and to
develop rural communities. This brought an expanding middle class, especially in Argentina,
Brazil and Mexico, as well as rapid urbanisation. In more recent decades, the regional
economy has seen a wave of deregulation and privatisation with the aim to stimulate
economic activity and increase exports. Nonetheless, its continuing high degree of
dependence on commodity exports means that the region remains exposed to economic
shocks (Figure 1.1).
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Figure 1.1 > Share of commodities in total merchandise exports
and GDP by country in LAC, 2021
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LAC economies are highly exposed to commodity exports; those relying on
commodities for more than a third of their exports account for 56% of regional GDP

Note: Share of GDP on the right bar refers to the contribution of each group of countries to the total regional
GDP.

Sources: IEA analysis based on country merchandise trade data from UNCTAD (2022). GDP data is based on
Oxford Economics (2023a) and IMF (2023a).
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Today, the region's economy is closely tied to the production of commodities (fuels and
minerals), food for export (such as soy and beef) and other raw materials (UNCTAD, 2022).
The region is heavily affected by international markets, foreign currency and price cycles. In
the region’s so-called “lost decade”, from around 1980 to 1990, debt crises and falling
investment affected industrial production in many LAC countries and regional GDP remained
relatively flat at around USD 5 trillion. Since then, the region has seen significant growth and
progress: the regional economy has more than doubled in the three decades since 1990 to
around USD 12 trillion in 2022. Most of this growth was in the mid-2000s when high
commodity prices contributed to increased investment and productivity gains. LAC has
historically benefited from global commodity super-cycles, but these have tended to divert
attention from the need for major reforms to sustain long-term growth.

With the onset of the global Covid-19 pandemic in 2020 and the invasion of Ukraine by the
Russian Federation (hereinafter Russia) in 2022, the LAC economy is again showing signs of
a slowdown, although not in a homogenous way across countries. The year-on-year GDP
growth rate for the region fell from 7% between 2020 and 2021 to 4% between 2021 and
2022, and early estimates show a further drop in the growth rate in 2023. While the price
pressures that accompanied the 2022 global energy crisis appear to have peaked, underlying
inflation remains stubbornly high and its impact on food prices affects the most vulnerable
(Box 1.1).

Box 1.1 = Impact of Russia’s invasion of Ukraine on food prices in LAC

Countries in LAC export around 10% of their aggregate domestic supply of major cereals
(maize, rice, wheat and barley), mostly from Argentina. For oil crops such as soy, and
fruits and vegetables, the region is an even richer source of exports, producing 25-60%
more than its domestic consumption. And then there is coffee — LAC accounts for nearly
60% of world coffee production — with Brazil and Colombia being particularly large
producers. Despite this abundant domestic food supply, many in the region go hungry:
6.5% of people suffered from undernourishment in 2022, 37.5% of people in the region
face moderate/severe food insecurity; and a further 13% face severe food insecurity (UN
FAO, 2023a).

An important issue in this context is LAC dependence on imports of fertiliser for food
production, and in particular on imports of urea and other granular fertilisers, which are
commonly used where ease of transport and use are key factors. The significance of this
dependence was heightened by the energy crisis related to Russia’s invasion of Ukraine.
Mineral nitrogen fertiliser prices are closely linked to natural gas prices, with the fuel
accounting for 70 to 80% of the cost of production (Figure 1.2). Russia’s invasion drove
European hub and international liquefied natural gas (LNG) spot prices to all-time highs,
which led to huge increases in fertiliser prices on world markets. In first-half 2022, the
price of fertiliser imports to LAC increased by almost 190% compared to the same period
in 2021, while the volume traded only increased by 4% (IICA, 2023). For example, Mexico
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experienced up to 300% increase in fertiliser prices (The Economist, 2023). Domestic
production of fertilisers was badly affected by natural gas price rises, which led to an
increase in reliance on imports. Brazil became the world’s largest importer of granular
fertilisers for the first time in 2021, while Argentina entered the top-ten largest importers
in 2020 (IFA, 2023).

Figure 1.2 > Food, fertiliser and natural gas price indices for LAC
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Surging natural gas prices in 2022 drove up fertiliser prices worldwide
and in LAC countries it had profound effects on local food prices

Notes: LNG = liquefied natural gas. Fertiliser price benchmark corresponds to Urea Brazil Granular CFR
Spot Price (CFR = cost and freight). Food price benchmark corresponds to UN FAO (2023b) food price
inflation data for Latin America and the Caribbean. Natural gas (Brazil, industry end-user price) price
benchmark corresponds to an average of regulated prices for industrial users of various sizes. Natural gas
(Brazil, LNG spot price) price benchmark corresponds to the import price for LNG.

The current global energy and food crises have both short- and medium-term
implications. Governments will need to decide how to react. In the near term, policy
makers in LAC could focus on designing sustainable support structures for insulating the
most vulnerable citizens from high food prices. In the medium term, they could
incentivise food growers to increase the efficiency of nutrient use and redouble efforts
to replace the use of fossil fuels in the food supply chain with secure, sustainable sources
of energy.

These pressures, together with institutional challenges and international competition,
threaten to lead to a second lost decade for the region (Figure 1.4) (ECLAC, 2023a). But LAC
could yet rebound, especially if it is able to curb high rates of inflation and capitalise on its
potential as a key hub for the emerging global clean energy system (Box1.2).
Re-industrialisation of the region to produce value-added and processed or refined goods is
one of the main challenges for the region today.
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Box 1.2 = Inflation at record highs in LAC

Inflation is a concern for wage and pension earners, whose income and wealth
deteriorates in real terms as indexations are slow or partial, as well as investors that look
for predictable cash flows and may be wary of taking on debt. High inflation is a recurrent
problem in most LAC economies and a key impediment to higher economic growth. LAC
(excluding Venezuela) had an average annual inflation rate of 7% between 2000 and
2022, compared with 5.9% in South Asia, 5.4% in sub-Saharan Africa, 2.5% in the United
States and 2.3% in the European Union (Figure 1.3). After having risen to about 15% in
2022, inflation in LAC economies is set to slow to below 12% in 2023 (compared with
close to 7% at the global level), but this decrease reflects declines in commodity prices
rather than progress in bringing down core inflation.

Figure 1.3 > Annual inflation in selected countries and regions, 2000-2022

Selected regions Argentina
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High inflation is a constant challenge for LAC economies,
and reached almost 100% in Argentina in 2022

Note: Inflation measured by the Consumer Price Index. In this figure, LAC excludes Venezuela. South Asia
includes Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka.

Sources: ECLAC (2023b); IMF (2023c); World Bank (2023a).

This issue is more acute in some countries than others. It is particularly important in
Argentina, where inflation surpassed 50% in 2021 and reached almost 100% in 2022. This
was 16-times the annual inflation in Brazil in 2022, 12-times that of Mexico and 7-times
thatin Colombia. Inflation was lower between the early 2000s and early 2010s, averaging
9% between 2003 and 2013, but reached almost 25% in 2014 and has been consistently
above that since then.
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Figure 1.4 > Annual rate of change in GDP in LAC, 1972-2022
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Figure 1.5 > Relative change in economic complexity rankings
for selected LAC countries, 1995-2021
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Source: IEA analysis based on data from Harvard University (2023).
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LAC's role in the global economy has shifted over time. Some countries are exporting fewer
value-added and processed goods than three decades ago. Instead, they have become
exporters of raw agricultural produce, crude oil, natural gas and unprocessed minerals and
metals, thus reducing the complexity of their domestic economies and significantly
hampering their prospects to enter into markets for trading value-added goods (Figure 1.5).
With the exception of Costa Rica and Mexico, which have succeeded in diversifying their
exports to a certain extent, the result is that most major economies in the region have
simplified the nature of goods they export and reduced the complexity of their domestic
economies (Harvard University, 2023). This risks trapping them in a core-periphery
relationship with more industrialised economies where advanced manufacturing, processing
and refining operations are taking place.

Copper exports from Chile provide a case in point. A decade ago, refined copper and copper
alloys accounted for around 30% of its export revenues, making it Chile’s largest source of
export income in 2010. But by 2021, almost 30% of its export revenue came from copper ore
and unrefined copper, while the share of higher value refined copper and alloys had fallen
to 19% (Harvard University, 2023). Similar trends have been observed in several other LAC
countries.

Figure 1.6 = Annual average global steel production shares of top producers
and steel production in LAC countries
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Increasing energy costs and competition in the global market have reduced
steel market shares of LAC producers and increased import dependency

Note: Mt = million tonnes.
Source: World Steel Association (2023).

A consequence of this shift to less complex economies over time has been a fall in exports of
high value goods. Due in part to increasing energy costs, LAC as a whole has been losing
global market share for key high value industrial goods such as steel, even though Brazil still
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ranks as the ninth-largest steel producer in the world (Figure 1.6). As a result, the region has
become increasingly dependent on imports of energy-intensive products. The transition to
clean energy could help countries in the region to bring about change in their economies and
exports. Affordable and clean energy, together with sustainable and responsible mineral
production, could support re-industrialisation, boost the region’s international
competitiveness, and help to reverse recent economic trends.

1.1.2 Demographics

Today just six countries — Brazil, Mexico, Colombia, Argentina, Peru and Venezuela —account
for more than three-quarters of the population of 658 million people in Latin America and
the Caribbean (Figure 1.7). Its population increased in recent years, but more slowly than in
most countries in Africa and Southeast Asia. The population of LAC was 12% larger in 2022
than it was in 2010, compared with an average figure of 16% for emerging market and
developing economies over this period. LAC's population is also younger than many
advanced economies, with a median age of around 30 years, which is eight to ten years lower
than that of the United States and Canada.

Figure 1.7 = Population and urbanisation by country in LAC, 2022
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Just six countries account for more than three-quarters of LAC’s 658 million people;
the region is one of the most highly urbanised in the world

Source: Population estimates are based on World Bank (2023b) and UN DESA (2022) databases.

LAC is one of the most highly urbanised regions in the world, with a regional average of 82%
of the population living in cities. Brazil, Mexico, Colombia, Argentina, Chile and Peru are
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home to many of the largest urban centres in the region, with Brazil alone having six of the
fifteen largest cities in LAC, which together account for almost 33% of the GDP of Brazil
(Figure 1.8). This makes the role of cities in clean energy transitions in LAC extremely
important, and opens the prospect of them acting as hubs for clean energy innovation.

Many of these large urban areas face challenges related to informal housing settlements that
lack basic services, have high levels of informal employment and energy poverty. These
challenges underline the potential benefits to be gained from investment in electricity
distribution networks, waste and water management, construction of safe and sustainable
public transit and energy-efficient buildings. They also illustrate the need for work to improve
urban planning, create sustainable cities and invest in the infrastructure needed to make
them safer, more efficient and more resilient in the face of the impacts of climate change
and natural disasters.

Figure 1.8 = Population of the 15 largest cities in LAC and their share in
national urban population and GDP, 2022
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LAC is home to six megacities, including three cities with a population of over 15 million

Note: Cities in this figure refers to metropolitan areas, which are urban centres consisting of the city and its
surroundings.

Sources: The population data for metropolitan areas was taken from Dermographia World Urban Areas (2023).
The calculations for the share of the metropolitan area in the national GDP are based on data from Oxford
Economics (2023b).
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1.2 Investment and financing

Limited fiscal space and macroeconomic problems, governance issues and incomplete
investment frameworks have contributed to low investment and slow growth in energy
supply in Latin America and the Caribbean and have also affected the development of several
infrastructure projects. Resolving issues related to investment and financing needs and
boosting investment could play a crucial role in helping the region to rebound.

1.2.1 Investment

Globally, LAC has one of the lowest levels of energy investment as a share of GDP. It stood at
below 3% between 2014 and 2022, compared with 5% in Eurasia, the Middle East and North
Africa and nearly 4% in sub-Saharan Africa. Several countries in the region face challenges
related to energy infrastructure, including outdated and inefficient electricity grids and
limited deployment of modern energy storage and distribution systems.

Governments in LAC have spent about USD 14 billion on clean energy transition since 2020,
which is about 15% of what has been spent in total in emerging market and developing
economies. Most of this has been for clean cooking technologies, low-emissions electricity
generation and networks. Since the energy crisis in 2022, the primary focus has been on
keeping energy services affordable, with a particular emphasis on transport fuels. As of June
2023, USD 33 billion had been mobilised for this purpose. Refining the scope of the support
provided would help to provide more leverage for governments to boost the uptake of clean
energy technologies in the region (IEA, 2023c).

Besides limited fiscal space, reduced investment in oil and gas supply globally has played a
significant role in the region. Capital spending on oil and gas supply has reduced considerably
since the commodities boom ended around 2014. Average annual investment in energy
supply in the region was around USD 110 billion between 2010 and 2014. This fell to an
average of USD 65 billion in the following seven years after 2014, before jumping to
USD 80 billion in 2022 (Figure 1.9). However, investment in the electricity sector has picked
up over recent years, rising from an average of USD 45 billion in the first five years of the
2010s to USD 50 billion in the three years to 2022, though this increase was not big enough
to match the drop in oil and gas supply investment. Still, prospects for clean energy are
showing major signs of improvement, with increased capital spending on solar and wind in
particular. Capital investment in renewables has been far higher than in fossil fuel generation
during the last decade. It was almost ten-times higher in 2022, with solar photovoltaics (PV)
accounting for a major part of this increase in spending.

After languishing for a decade, foreign direct investment (FDI) in LAC rose to almost
USD 225 billion in 2022, a massive recovery that surpassed pre-pandemic levels (ECLAC,
2023c). FDI announcements — an indicator of future investments — have had a strong focus
on clean energy, especially renewable power generation. Companies in the United States
and the European Union have been the major investors in LAC. The United Nations Economic
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Commission for Latin America and the Caribbean estimates that investment from the United
States and the European Union represented 55% of total FDI in LAC in 2022, and about 50%
or more since 2015 (ECLAC, 2023c).

Figure 1.9 = Investment in electricity and oil and gas supply in LAC,
2002-2022
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Oil and gas supply investment remains higher than investment in electricity supply,
but the gap has narrowed in recent years

Note: Other low-emissions sources include other renewables, nuclear, batteries and fossil fuels with carbon
capture, utilisation and storage.

Development banks have also been important finance providers in the region, especially for
energy-related projects. Multilateral and regional developments banks — notably the World
Bank, the Inter-American Development Bank and the Corporacién Andina de Fomento —have
played a critical role in providing long-term debt as well as technical assistance for project
development and policy advice. National development banks, such as the Brazilian
Development Bank (BNDES), have also made important contributions, including through the
provision of locally denominated loans to energy projects.

The People’s Republic of China (hereinafter China) has provided considerable sovereign
lending to energy and infrastructure projects in LAC, though its level of lending has declined
in recent years (Box 1.3). The China Development Bank and China Export-Import Bank
provided more than USD 136 billion in sovereign loans between 2005 and 2020, with
Venezuela alone receiving over two-fifths and Brazil more than another fifth (Ray and Myers,
2023).

34 International Energy Agency | Latin America Energy Outlook



Box 1.3 = Sovereign lending to LAC by Chinese development banks

Over the last decade, Chinese development banks have been an important source of
finance for some governments in LAC (Ray & Myers, 2023). Such lending appears to have
peaked in 2010 and has been declining rapidly since 2016. The vast majority of the loans
— mainly provided by the China Development Bank and the China Export-Import Bank—
have gone towards energy and, in particular, to oil projects.

About 45% of total loans between 2005 and 2020 were to Venezuela, which received
roughly USD 60 billion, with agreement that debt repayment would take the form of oil
exports. Oil production in Venezuela declined after 2010 and plummeted further 2016,
however, and for years China has refused to loan Venezuela any more money, thereby
reducing China’s overall investment in the region (Boston University Global Development
Policy Center, 2022). Brazil and Ecuador, two other major oil producers, were the next
biggest recipients of Chinese loans having received USD 31 billion and USD 18 billion
respectively since 2007. Argentina has financed some major infrastructure projects,
railways and metro lines, with the USD 17 billion it borrowed from China.

At the same time, China has become one of the LAC’s largest trade partners. For example,
while there has not been mass adoption of electric vehicles (EVs), nearly all electric buses
and many electric cars in LAC come from China (Ugarteche, de Leon, & Garcia, 2023).
Brazil in particular has significantly strengthened its trade partnerships with China over
the last two decades: in 2000, China was the destination for only 2% of Brazil’s total
exports which increased to 16% by 2010 and to 32% or almost USD 98 billion by 2021
(Harvard University, 2023).

1.2.2 Financing

A significant obstacle that hinders the flow of more money is the region's high cost of capital.
Data from the IEA Cost of Capital Observatory (IEA, 2023d) shows that the cost of capital for
a typical solar PV plant in Brazil was between 12.5% and 13.5% (nominal, after tax) in 2021,
which was the highest among a wide set of emerging economies. For Mexico, the same range
was between 9.5% and 10%, which was comparable to the range between 9% and 10.5% in
India. The cost of capital in Brazil and Mexico was about two-to-three-times higher than in
China, Europe and United States.

Economy-wide financing costs are high in LAC. The cost of capital largely depends on an
assessment of two sets of risks: those associated with the country and those associated with
the sector or project type. These are reflected in a base rate for the country plus a premium
for the sector or project. Long-term government bond yields are a benchmark indicator used
to estimate a country’s base rate. The ten-year government bond yields of LAC countries are
generally high. For example, yields of Brazilian bonds in reais were above 12% in 2023 for
sovereign and locally denominated bonds, and almost 9% in Mexico (Figure 1.10). These
yields are close to those in South Africa (above 10% in 2023), and higher than those in
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Indonesia and India for sovereign bonds in domestic currencies (between 6.5% and 7.5% in
2023). They are also two-times or higher than in the United States or European countries.

Figure 1.10 = Long-term government bond yields and composition of
levelised cost for a utility-scale solar PV plant with FID in 2021
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High lending costs in LAC mean all projects have to reach a high bar to be approved,
an obstacle to investment in clean energy assets like solar PV that rely heavily on debt

Note: FID = final investment decision; LCOE = levelised cost of electricity.

Source: IEA analysis based on Refinitiv (2023).

High interest rates, largely stemming from high inflation, in turn tend to lead to a high bar
for investment, making it challenging to obtain debt finance (loans or bonds) and to meet
the hurdle rates of investors (equity providers). This is a key concern in the region as the
energy transition requires a lot of investment in assets such as solar PV and wind which rely
heavily on debt, reflecting the fixed element in cost and revenue structures (IEA, 2021). For
instance, financing costs accounted for almost 60% of the total levelised costs of a solar PV
plant that reached final investment decision (FID) in Brazil in 2021, compared to 30% in China
and 25% in Europe.

The ability to obtain low cost domestic capital depends largely on the underlying level of
financial system development as measured for example by the capacity to raise debt, the
ability to obtain equity from private institutions, the liquidity and depth of domestic capital
markets and the scope to access a diverse pool of sources of finance. The share of private
bank credit to GDP and the share of stock market capitalisation to GDP — two key indicators
of financial sector development —are low in LAC (see Section 3.9). One new source of capital
that could be helpful is sustainable finance (Box 1.4). This is a relatively new form of
financing, mainly in the form of debt, that is potentially available for projects that embed
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environmental, social and governance performance indicators. Green bonds are used to
finance green projects; sustainability bonds are similar and are used to finance sustainable
projects.

Box 1.4 = Green, social, sustainability and sustainability-linked debt in LAC

Emerging market and developing economies other than China have contributed only 10%
of the green, social, sustainability and sustainability-linked debt that has so far been
issued globally. By September 2023, LAC accounted for above 3% of the global total,
about USD 225 billion.

Almost 45% of all issuances in LAC have been in the form of green bonds. Sustainability
bonds and loans and sustainability-linked bonds (SLBs), where returns are linked to
performance indicators, have been on a rising trend, and each accounts for a fifth of the
issuances. Private companies contributed half the issuances, while commercial banks
accounted for around 15% (compared with a global average of almost a quarter). On the
other hand, the share of issuances by governments in LAC is slightly higher than the global
average and has been climbing in recent years. The majority of the sovereign issuance
has been through debt defined by the use of proceeds, especially social and sustainability
bonds, with Chile and Mexico in the fore in terms of the total amount issued by
governments. Chile, Mexico and the government of Uruguay, were the first in the region
to issue SLB sovereign bonds.

The SLB issued by Uruguay is the first of its kind because it involves both rewards and
penalties. Under its terms, the government has to pay a higher level of interest to
bondholders (a “step up”) if it does not meet its sustainability goals by 2025 and a lower
level of interest (a “step down”) if it exceeds them. The sustainability goals in question
are to reduce the intensity of greenhouse gases per unit of GDP and to maintain native
forests. The bond was issued in October 2022 for a total of USD 1.5 billion and was
oversubscribed by about three-times, showing strong market interest. SLBs may prove
useful in LAC as a source of additional finance for governments that may not be available
through conventional bonds.

1.3 Energy and emissions trends
1.3.1 Energy demand

Even with abundant renewable energy resources, including solar, wind, geothermal,
hydropower and bioenergy, today most LAC countries rely heavily on fossil fuels to meet
their energy needs. On average, oil remains the main fuel used, accounting for 40% of the
total energy supply (TES) in Latin America and the Caribbean (Figure 1.11). Demand for oil is
driven by the transport and industry sectors.
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Figure 1.11 = Total energy supply by source in LAC, 1971-2022
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Oil has been the main fuel in LAC’s energy mix for over five decades,

while natural gas has been the fastest growing fuel

Note: Other includes renewables excluding hydro and bioenergy, nuclear, non-renewable waste and other
sources.

While demand for oil appears to be gradually flattening, natural gas has experienced an
increase, notably in the electricity sector. Natural gas share in TES has increased from 19% in
2000 to 23%in 2022. Coal demand has been stagnant for the past decade: its use is significant
in industry and power generation. Renewables also play a very significant role in electricity
generation, particularly hydropower, though the renewables share of TES varies markedly by
country. Bioenergy share of TES has been relatively constant in the region since 2010 at
around 20%. As with renewables, the quality of bioenergy resources and patterns of use vary
widely between countries. Yet, LAC as a whole is the world’s second-largest producer of
biofuels, thanks to the size of its forests and the scale of its corn and sugarcane production.

While oil is the dominant fuel in the region, there are wide differences in its use, ranging
from only 7% of TES in Trinidad and Tobago to 95% in Guyana. This pattern applies to other
fuels, with natural gas accounting for less than 5% of TES in countries such as Costa Rica,
Ecuador, El Salvador, Guatemala, Guyana, Suriname and Uruguay, but over 30% in others
such as Argentina, Bolivia, Mexico, Peru and Venezuela. Together Brazil and Mexico account
for almost two-thirds of the region’s TES. While the share of renewables in TES varies across
the region, hydropower is dominant (Figure 1.12). LAC is one of the global leaders in
hydropower capacity, although its share in TES has not changed since around 2010. Solar PV
and wind are emerging power generation sources in LAC.
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Figure 1.12 = Total energy supply mix in LAC and selected countries, 2022
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Average share of fossil fuels in the energy mix was around 65% in 2022,
but it varied between countries depending on their domestic resource endowments

Note: Other includes renewables excluding hydro and bioenergy, nuclear, non-renewable waste and other
sources.

Box 1.5 = Specific energy challenges and opportunities in the Caribbean

The countries in the Caribbean face unique energy challenges related to location, such as
lack of energy interconnections, limited infrastructure and climate change vulnerability.
Compared with Latin America, the Caribbean has a higher degree of reliance on imported
fossil fuels for all energy needs, including electricity generation (Figure 1.14). These
factors add to concerns of energy supply security and exposure to volatile price cycles in
the global market. In the electricity sector, all ancillary services need to be put in place
locally and the fluctuations related to high and low tourist seasons require high reserve
power generation capacity. These factors underpin relatively high electricity tariffs which
surpass USD 0.40/kWh in certain Caribbean countries. This impedes achievement of
universal modern energy access for all and hampers competitiveness of Caribbean
counties (Burunciuc, 2022).

Energy systems on islands typically rely on limited grid infrastructure, which makes it
difficult to integrate variable renewable energy sources into the grid (Flessa, 2023). In
addition, obtaining funding for projects is difficult since most Caribbean countries are
categorised as middle or lower middle-income economies, making access to concessional
finance challenging (Mohan, 2022). However, Caribbean countries have set themselves
ambitious clean energy targets to overcome the “fossil lock-in dilemma” (Kersey,
Blechinger, & Shirley, 2021). In 2013, members of the Caribbean Community (CARICOM)
agreed on a regional energy policy which aims at achieving set targets for
decarbonisation and energy efficiency while enhancing energy security. The Caribbean
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countries have excellent renewable energy resources which could even allow the region
to become a net exporter of energy.

Access to energy remains a challenge in some parts of the Caribbean. In some countries
there is still much to be done, and Haiti is an extreme case (Figure 1.22). In others like
Jamaica there is already near universal access. In those countries where only a few small
pockets of unconnected communities remain, the increasing deployment of distributed
generation has the potential to provide access to modern energy for all in the near future.

Hurricanes have severely damaged electricity supply and economic activity in several
Caribbean countries in recent years. Investment to improve the resilience of generation
— for example by placing some key elements of the network underground, increasing the
use of minigrids and boosting storage capacity — could yield net benefits worth over USD
4 billion (IDB, 2020).

The specific and unique challenges and opportunities in the Caribbean are notably
different than the rest of LAC and the total energy needs for the Caribbean are relatively
small (around 5% of the LAC total in 2022). This report therefore does not attempt cover
the Caribbean in great depth, though it does cite Caribbean examples where they are
particularly relevant.

End-use sectors

Transport is the largest source of energy demand in Latin America and the Caribbean,
accounting for 36% of total energy consumption from the end-use sectors (Figure 1.13). Road
transport accounts for 94% of total transport energy demand, mostly in the form of gasoline
(46% of road transport use) and diesel (41%). The car fleet in LAC has expanded around
2.5-times since 2000. Brazil accounted for almost half and Mexico for just over one-fifth of
the total car fleet in 2022. Rising incomes and middle class are the drivers of the expanding
car fleet, though the lack of adequate public transportation also stimulates growth.

Bioenergy accounts for 10% of energy consumption in transport. Its share varies across the
region. It is particularly notable in Brazil, where around 80% of the car fleet consists of flex-
fuel vehicles that can operate with high levels of ethanol blending. Rail is relatively less
developed in LAC or is used less than in the past in countries where it was once prominent,
notably Argentina. The share of rail in total transport energy demand in the region is about
half the global average.

Industry is the second-largest sector for end-use energy demand, accounting for 33% of the
total. The industry sector is responsible for 31% of LAC’'s GDP, almost USD 2 trillion of
production each year (World Bank, 2022). The chemicals industry has the largest energy
demand in the sector. But its share of total energy demand in the industry sector fell from
21% in 2000 to 17% in 2022 as overall energy demand in the sector reflected the declining
competitiveness of energy-intensive industries, notably steel and chemicals. On the increase
is energy demand in food production and mining activities, with their combined share in total
industry energy demand rising from 15% in 2000 to 21% in 2022, much above the global
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average of 7%. Today, almost half of energy demand in industry in the region is from non-
energy-intensive industries compared with 30% globally. This results in low energy intensity
in the industry sector compared with other regions or countries.

Figure 1.13 = Total final consumption by fuel and end-use sector in LAC and
selected countries, 2022
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Oil is the dominant fuel in end-use sectors,
mainly in transport and then for industry in most countries

Note: Other fuels include solar thermal and geothermal used directly in end-use sectors. Other includes
agriculture and other non-energy use.

Electricity and bioenergy have supplanted oil as the dominant fuels in industry over the last
couple of decades: oil demand declined by more than 0.2 million barrels per day (mb/d) since
2000. Increased natural gas production in the region and the discovery of new gas fields, e.g.,
Brazil, Colombia and Argentina, together have led to a 58% increase in natural gas use in
industry on average in these countries. This increase is mainly in light industries, where
natural gas can easily substitute for other fuels such as oil. Natural gas demand has almost
doubled in light industries, though its use has made fewer inroads in mining, where oil meets
43% of energy demand while natural gas accounts for 9%.

The buildings sector has seen increased energy demand as housing, infrastructure,
appliances and amenities have expanded. For example, ownership of appliances and air
conditioners went up 20% in the 2010-2022 period, reflecting rising incomes and improving
living standards. Space heating energy demand is low compared with colder climate regions
and accounts for less than 10% of the buildings sector energy consumption compared with
around 50% in North America and Europe. However, space heating energy demand is
significant in some countries during cold periods. In Chile, there are now policies to use dry
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wood to reduce indoor air pollution, while in Argentina, natural gas is the major fuel for space
heating. Overall, energy demand in the buildings sector is met mostly by electricity (43%).

1.3.2 Electricity generation

Overall, LAC has one of the lowest emissions electricity systems in the world, with
renewables accounting for about 61% of electricity generation in 2022 (Figure 1.14).
Hydropower accounted for 45% of total generation, wind for 8%, solar PV for 4% and
bioenergy for 4%. Nuclear accounted for 2%. Fossil fuels accounted for 36% of electricity
generation in 2022, of which 24% was from natural gas, 8% from oil and nearly 4% from coal.
The carbon dioxide (CO,) emissions intensity of electricity generation in the region was
215 grammes of CO, per kilowatt-hour (g CO,/kWh) in 2022. This is among the lowest levels
in the world, and less than half the global average.

Figure 1.14 = Electricity generation by source in LAC and selected countries,

2022
0,
100% Other
80% B Other renewables
° m Solar PV and wind
60% Bioenergy
o M Hydro
40% Natural gas
6 .
m Oil
20%
Q © © =1 [0} © © = © [e] @ > =} > © c
< £ s N = 5§ 2 9 w ¢ T £ ©® g ©
S 285 f=2g s 5l 5 38
g & @ S & 3 & 3 § € 2 0 =2
20 o 2 4 & a8 5 5 %
< O O 3 > O
IEA. CC BY 4.0.

More than 60% share of renewables, mostly hydro, gives electricity generation in LAC
one of the lowest emissions profiles in the world

Note: Other renewables include geothermal, concentrating solar power and marine power. Other includes
nuclear, non-renewable waste and other sources.

Each country in Latin America and the Caribbean has a unique electricity generation mix.
Many are able to draw on vast renewable energy resources. Some countries rely heavily on
hydropower. Brazil, Colombia, Costa Rica, Ecuador, Panama, Paraguay and Venezuela each
produce at least 60% of their electricity from hydro. Wind and solar PV generally make up a
smaller part of the LAC generation mix, though they account for 25-35% of electricity
generation in Chile and Uruguay. Only Argentina, Brazil and Mexico have nuclear reactors,
which respectively provide 6%, 2% and 3% of generation. Other countries rely more on fossil
fuels, which accounted for over 35% of electricity generation in twenty-two countries in LAC
including nearly all Caribbean countries. Natural gas is the dominant fuel for electricity
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generation in Argentina, Bolivia, Dominican Republic, Jamaica, Mexico, Trinidad and Tobago,
while coal also plays important role in Chile, Dominican Republic, Guatemala. Qil is used for
electricity generation in many countries in the region, though in most continental LAC
countries its share of generation is below 20%.

Hydropower accounts for about 45% of total electricity generation in LAC which is higher
than more than 110 countries in the world. Countries such as Colombia, Costa Rica, Ecuador,
Panama, Paraguay and Venezuela have especially high hydro shares above 60%, and only a
handful of countries such as Norway, Canada, Switzerland and Iceland have a comparable
level. While hydropower has brought enormous benefits to the region, including providing a
large amount of energy storage, countries need to carefully consider the implications of
climate change effects on precipitation and temperature on both its existing and planned
hydropower projects (see Chapter 2).

Figure 1.15 = Annual power capacity additions by source in LAC, 2000-2022
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For decades, LAC looked to hydro, natural gas and oil to meet electricity demand growth,
but in the recent years it has turned sharply towards wind and solar PV

Note: GW = gigawatts. Other renewables include geothermal, concentrating solar power and marine power.
Other includes non-renewable waste and other sources.

Hydropower maintains its dominant share of renewables electricity generation in LAC,
though wind and solar PV capacity additions have been accelerating sharply in recent years
which may mark a turning point in the electricity supply mix (Figure 1.15). In the two decades
prior to 2019, hydropower, natural gas and oil collectively accounted for more than half of
total capacity additions each year. In the last three years, wind and solar PV have been
responsible for more than half of annual capacity additions. The share of fossil fuels in total
capacity additions has been declining, with almost no construction of coal-fired or oil-fired
power plants in recent years and fewer new natural gas-fired plants particularly in the last
few years.
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1.3.3 Resources and supply

LAC is rich in energy resources from critical minerals to unconventional gas, hydropower,
bioenergy and other renewables. Potential areas of growth include solar and wind, advanced
ethanol, low-emissions hydrogen and biojet kerosene. Resources and development
prospects vary markedly by country. Chile, Brazil and Peru produce substantial volumes of
critical minerals such as copper, lithium and graphite, while Bolivia and Argentina are looking
to further explore their large lithium resources. Brazil, Mexico and Argentina are the largest
of a number of oil and gas producers. Some are seeing their production decline, notably
Venezuela, while others like Guyana have scope to provide new supply. Colombia is the main
coal supplier in the region, though recent public announcements have indicated it is on a
path away from coal as are its main export markets.

LAC plays an important part in energy-related and other global trade reflecting its geographic
location, natural resource wealth and trade relationships. Trade agreements such as
MERCOSUR, the Pacific Alliance, the US-Mexico-Canada Agreement and bilateral agreements
facilitate trade flows between LAC and the United States, Canada, Europe, Asia and Africa.
The region is a major supplier of commodities, including oil and gas as well as critical
minerals, and is well positioned to contribute to the emerging new global energy economy.

Fossil fuels

Latin America and the Caribbean has substantial oil and gas resources. These resources are
spread unequally between countries, and many of them are hard to access and develop at
an economic price. It also has some coal resources, mostly in Brazil and Colombia
(Figure 1.16). Fossil fuels are currently responsible for two-thirds of total energy supply in
LAC, oil (40%), natural gas (23%) and coal (4%).

Guyana and Brazil have increased their oil and natural gas production in recent years and
together were responsible for around 15% of the increase in global oil supply between 2019
and 2022 (Figure 1.17). Oil and gas production in LAC rose sharply in 2022, by around 5% as
fossil fuel prices surged in response to post-pandemic demand and the energy crisis due to
Russia’s invasion of Ukraine. Further growth is expected in 2023 in view of market tightness,
OPEC+ cuts and new projects coming online. Current major projects include work to develop
unconventional production in Argentina as well as new offshore fields in Brazil and Guyana.

Potential sources of new hydrocarbon supply have raised environmental concerns in the
region. The development of unconventional resources through fracking has been banned in
regions of Brazil and Uruguay, and a moratorium is under discussion in Colombia. Argentina
is currently the only country in LAC that has developed tight oil and shale gas at scale.
Environmental concerns are not limited to unconventional hydrocarbon production.
Following major discoveries by ExxonMobil in Guyana, a court decision required the company
to provide unlimited financial guarantees to deal with potential oil spills in its exploration
activities, though this has since been limited to USD 2 billion. In a nearby offshore area under
Brazil’s jurisdiction, a permit for drilling was recently denied, with the environmental agency
citing the lack of adequate structures to deal with potential impacts from oil spills as one of
the key reasons.
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Figure 1.16 = Fossil fuel resources in LAC, 2022
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LAC has nearly 15% of global oil and gas resources,
and less than 1% of global coal resources

Notes: GUY = Guyana; BOL = Bolivia. COL = Colombia. Resources correspond to the volume of remaining
hydrocarbons that could still be produced. This includes volumes already identified as reserves and volumes
that are not financially viable to recover for a number of reasons, including price, lack of available technology
or resources that are based on geological research but are yet to be discovered.

Sources: BGR (2021); BP (2022); CEDIGAZ (2022); OGJ (2022); US DOE/EIA (2015); US DOE/EIA (2013);
USGS (2012a); USGS (2012b); IEA databases and analysis.

Figure 1.17 = Oil supply changes for selected countries, 2019-2022
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Increased production in LAC accounted for nearly 20% of global growth in oil supply

Note: mb/d = million barrels per day; UAE = United Arab Emirates.
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Coal production is relatively small scale, except in Colombia, which accounts for around 90%
of supply in LAC. Colombia exported close to 60 million tonnes of coal equivalent (Mtce) in
2022, most of it in the form of steam coal to Europe for the power sector. Production fell
from around 80 Mtce to 50 Mtce in 2020 when the Covid-19 pandemic led to a fall in energy
demand, and since then it has remained below 60 Mtce.

LAC is a net exporter of crude oil and coal and a net importer of natural gas (Figure 1.18).
Brazil, Colombia and Venezuela are the leading net exporters of crude oil with China and the
United States as their main customers. Mexico is by far the biggest importer of natural gas,
most of which comes from the United States. Argentina is expected to switch from net
natural gas importer to exporter as it develops its unconventional gas resources. Colombia is
the only significant exporter of coal. Regional trade plays an important role in LAC: for
example, coal goes from Colombia to Brazil and Chile; Brazil supplies oil to Chile and other
neighbouring countries; and Bolivia delivers natural gas via pipeline to Brazil and Argentina.
Some countries, such as Panama and Cuba, rely heavily on imports and are highly vulnerable
to price cycles.

Figure 1.18 = Net imports and exports of fossil fuels in LAC, 2010 and 2021
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Brazil, Colombia and Venezuela together account for
around 70% of net fossil fuel exports in the region

Notes: Mtce = million tonnes of coal equivalent; bcm = billion cubic metres. LNG is included in gas; Imp =
Importers; Exp = Exporters.

While the region is a net exporter of crude oil, it is a net importer of oil products, mainly from
the United States. Countries with limited domestic oil resources, such as Chile and Uruguay,
rely heavily on imports of crude oil and refined oil products to meet their needs. Several of
the main producers have substantial refining capacity, including Brazil, Mexico, Venezuela
and Argentina, but they also import some oil products to address demand for specific
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product grades or quality or to bridge temporary mismatches between domestic supply and
demand. Venezuela has seen its refining capacity decline due to poor maintenance and
underinvestment, leading to shortfalls in the domestic supply of gasoline and diesel.

Renewables

Renewable energy offers a significant opportunity for Latin America and the Caribbean.
Hydropower has been a major source of electricity generation in many countries, but much
of the remaining potential for hydro is concentrated in the Amazon Basin, which is already
suffering from deforestation, climate change and illegal mining. Biofuels also play a
significant role, supplying 10% of the energy used for power generation and in transport
(compared to less than 5% at a global level). There is potential over time for biofuels to
increase productivity, tap into advanced feedstocks, help to decarbonise hard-to-abate
sectors and enable net negative energy supply.

Figure 1.19 = Average simulated solar PV and wind capacity factors in LAC
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Northern Chile, Peru and Mexico have the best solar PV conditions in the region, while wind
potential is highest in Patagonia, Colombia’s Guajira and in north-eastern and southern Brazil

Notes: Solar PV capacity factors are calculated assuming utility-scale solar PV plants with polycrystalline silicon
modules (best available technology [BAT] in 2030), single-axis tracking and site adapted tilt angle. Onshore
wind capacity factors are calculated based on a wind turbine with a rotor diameter of 160 metres (m), with a
hub height of 80-150 m and a capacity of 3-6 megawatts (MW), both site adapted (BAT in 2030). Offshore
wind capacity factors are calculated based on a 220 m rotor diameter wind turbine with a hub height of 100-
170 m and a capacity of 10-17 MW, both site adapted (BAT in 2030). Solar PV and wind capacity factors are
calculated based on average capacity factors for 2000-2019.
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The scope for development of solar PV and onshore and offshore wind resources is another
enormous opportunity (Figure 1.19). Brazil, Mexico, Colombia, Chile and Peru are driving a
wave of new solar PV capacity additions, and have recently added more capacity than Africa,
Middle East and Eurasia combined. For wind power, Brazil, Chile, Colombia, Mexico and
Argentina are at the forefront of developing new capacity. In the longer term, tapping the
wind resource potential could enable LAC countries to become competitive producers of
low-emissions hydrogen.

Minerals

Many countries in LAC are major producers of critical minerals (Figure 1.20). Chile is the
largest copper producer in the world and accounts for around 30% of global lithium supply
today. Brazil is a major bauxite and graphite exporter. Peru and other countries in the region
play a key role in the supply of other critical minerals such as nickel and silver. The region
also has substantial underexplored reserves, for example lithium in Bolivia and rare earths in
Brazil. A strong resource base offers the opportunity to move further along the supply chain
to mineral refining and processing, capturing more value, creating jobs and helping to
diversify global supply of refined minerals.

Figure 1.20 = Share of LAC countries in global production and reserves
of selected minerals, 2022
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LAC is highly significant for the production of lithium and
other critical minerals required for clean energy transitions

To seize these opportunities, mining activities must adhere to high environmental, social and
governance (ESG) standards and benefit local communities. Many of the mineral resources
are in sensitive ecosystems that already are subject to a number of stresses. Some of the
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largest copper mines are in northern Chile, where water scarcity is a critical issue. This is also
an area of lithium development, and the water required to produce lithium risks adding to
the problem of water scarcity. Several bauxite and rare earths deposits in Brazil lie in the
Amazon Basin. Strong ESG performance is of critical importance to safeguard the region’s
biodiversity, local communities and indigenous peoples (see Chapter 3). There are already
some success stories to draw upon. For example, the Los Bronces copper mine upgraded a
water transport system and deployed an automated circuit for recirculation to recycle over
78% of the water it uses (Copper Alliance, 2023). More success stories are needed to show
the way forward.

1.3.4 Environment

Countries in LAC are some of the most biodiverse in the world and host sensitive ecosystems
facing a range of challenges. Limited enforcement capacity and economic pressures make for
a delicate path to just transitions. International collaboration can bring major benefits for all
involved, help to tackle energy poverty, reduce emissions and accelerate progress towards
the Sustainable Development Goals.

Emissions

LAC was responsible for around 5% of total global energy-related greenhouse gas (GHG)
emissions from 1970 to 2022. In 2019, it accounted for around 8% of total economy-wide
GHG emissions. At the global level, the energy sector is estimated to be responsible for more
than three-quarters of GHG emissions. In LAC, it accounts for less than half of these emissions
(Figure 1.21). This underscores the significance of land use and agriculture in the region,
which was responsible for around 45% of economy-wide GHGs in 2022.

Low-emissions sources of power have helped to limit the region’s historical contribution to
climate change, but a clean energy transition will involve tackling emissions in transport and
industry as well as making further progress in the power sector. Road transport was the
leading source of energy-related CO, emissions in 2022 (around 550 million tonnes [Mt] of
CO,, about 33% of the total), followed by power generation (380 Mt CO,, 23%) and industry
(370 Mt CO,, 22%).

Reducing methane emissions from oil and gas production offers an early and important
opportunity to limit near-term global warming. Oil and gas operations in LAC emitted nearly
8 Mt of methane in 2022, equivalent to more than 230 Mt CO,. We estimate that around
80% of these emissions could be reduced with existing technologies and 40% could be
avoided at no net cost because the outlays for the abatement measures are less than the
market value of the additional gas that is captured (see Chapter 3).
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Figure 1.21 = GHG emissions by sector in LAC, 2022, and
energy-related GHG emissions by couniry, 2002-2022
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Mexico and Brazil account for over half of energy-related GHG emissions,
emissions in the region had been falling since 2015, but this trend reversed after 2020

Notes: IPPU = industrial processes and product use; Gt CO»-eq = gigatonnes of carbon-dioxide equivalent. One
tonne of methane is considered to be equivalent to 30 tonnes of CO; based on the 100-year global warming
potential and one tonne of nitrous oxide is considered to be equivalent to 273 tonnes of COz based on the
100-year global warming potential (IPCC, 2021). Energy combustion-related emissions are included in the
energy segment. IPPU corresponds to process emissions, the use of greenhouse gases in products and non-
energy uses of fossil fuel carbon. Methane only includes methane emissions from oil, gas and coal operations.
Methane emissions from end-use equipment are included in consuming sectors. Other energy covers the use
of energy by transformation industries and the energy losses in converting primary energy into a form that
can be used in the end-use sectors.

Sources: Emissions for the energy sector are from |EA databases and land use and agriculture emissions are
based on modelling by the International Institute for Applied Systems Analysis (IIASA). Estimates of emissions
from other sectors are from Climate Watch (2023).

Land use change

Land-use change is a significant source of total GHG emissions in LAC and is a major source
of biodiversity loss. Worse could be to come: natural habitats face illegal logging and
pressure from agriculture, mining and urban expansion (Box 1.6). Brazil, Colombia, Ecuador
and many other countries in the region have pledged to halt deforestation by 2030, but the
journey towards this goal is proving to be slow (UNFCCC, 2021). On the other hand, Uruguay,
Chile and Costa Rica have managed to reverse deforestation since 2000 through a series of
measures, including incentives for afforestation, promotion of protected areas and
engagement with local communities. There are potential economic as well as climate change
related gains to be had. Restoration of degraded land and productivity gains could allow
bioenergy production to keep expanding without affecting forested areas, especially if the
region makes progress on the use of waste and advanced feedstocks. Land-use change could
turn from emissions sources to sinks.
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Box 1.6 = What does the future hold for the Amazon?

The Amazon rainforest is the world's largest tropical rainforest and an ecological hotspot.
It is also home to about 400 indigenous ethnic groups, many of which have no contact
with modern society, as well as hundreds of local communities with poor access to energy

and infrastructure (World Bank, 2019). It spans nine countries and covers an area of
approximately 7 million square kilometres, nearly the size of Australia. It plays a major

role in sustaining global climate patterns, serving as a carbon sink and regulating regional

and global water cycles. Vast rural areas, several urban centres such as Sdo Paulo, and

hydropower plants rely on water from the evapotranspiration of the forest carried south

by wind currents.

The Amazon Basin is also home to important energy resources ranging from oil and gas
reservoirs to deposits of critical minerals and substantial untapped hydropower
potential. Developing and using these resources without doing harm has not proved to
be straightforward. Ecuador and Colombia have developed hydrocarbon resources within
the Amazon region and witnessed the impacts of oil spills on its rivers, forests and people.
Brazil has established large-scale mining operations for bauxite extraction and small-scale
tin mining in the Amazon which have been the cause of concerns about deforestation
and habitat disruption. Brazil’s development of the Belo Monte hydropower project, a
11.2 GW plant in the Xingu River, was controversial in its potential impacts on indigenous
communities and ecological water flows.

Around 15-20% of the original Amazon Forest has been lost. Most of the deforestation
took place on its borders, often following the development of roads and other
infrastructure. Faced with multiple stresses — from deforestation to extreme droughts
and floods caused by a warming climate — evidence suggests that the Amazon Forest
might be nearing a tipping point (Boulton, Lenton, & Boers, 2022). Accordingly, there is
risk that the pressures that the Amazon Forest is facing could lead large parts of it to lose
the ability to bounce back from drought or recover from deforestation, and as a result to
turn into a savannah. This would cause major disruption to the regional and global
climate, and bring about irremediable loss of biological diversity.

Much attention is being given to efforts to find synergies between economic
development and environmental conservation and to ensure the long-term health of the
rainforest and the well-being of its inhabitants. In 2023, Brazil held an Amazon Summit,
where ministers from nations in the region agreed on a set of environmental policies and
measures to bolster regional co-operation and to stop the rainforest from reaching “a
point of no return”. A range of initiatives aim to promote sustainable forest management
practices, agroforestry plans, payment for ecosystem services, and indigenous and
community-led initiatives that explore sustainable production of forest products.

International collaboration has an important role to play in supporting such initiatives.
For example, the Amazon Fund created by Brazil and Norway enables countries around
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the world to contribute to financing projects that reduce deforestation, strengthen
protected areas, promote sustainable livelihoods for local communities, or enhance
scientific research and monitoring efforts.

Air pollution

Reducing GHG emissions also brings major benefits to air quality. More than
84 000 premature deaths each year in LAC can be attributed to ambient (outdoor) air
pollution. Leading sources of air pollution include industry, power generation and road
transport. Transport is a major source of air pollution in urban areas. A shift away from
internal combustion engine cars to EVs and more mass transit options would do much to
improve air quality in cities while also reducing emissions. Infrastructure to support modal
changes to rail and waterways for the transport of goods where this is feasible would reduce
air pollution as well as cut energy use and GHG emissions. Improvements in household air
pollution levels depend on dedicated efforts to expand access to clean cooking and heating,
including for isolated communities that still rely on gathering biomass for cooking and/or
heating (see Chapter 3).

1.4 Energy poverty and affordability

1.4.1 Access to modern energy

Ensuring access to reliable and affordable energy for all remains a crucial challenge for LAC
countries, particularly in rural and remote areas. Progress has been made towards achieving
universal access to electricity through government policies such as the Luz para Todos
programme in Brazil, which has contributed to the 95% reduction of the number of people
in Brazil without access to electricity in the last 20 years (Figure 1.22). The increasing
availability and use of off-grid technologies has been helpful. Yet, around 3% of the LAC
population (17 million people) remain without access to basic electricity services, and this
situation has not improved in about a decade. Moreover, quality and reliability of service
remains a concern even for those with access.

Meanwhile, the global energy crisis that led to increased natural gas prices has severely
hampered the region’s progress related to access to clean cooking. About 11% of the
population in LAC are without access to clean cooking. In fact, the number of people that
lack access to clean cooking has been going up in Mexico, Haiti, Honduras and Guatemala. A
lack of access to clean cooking fuels disproportionately impacts the most vulnerable parts of
the population such as women and children, and significantly deteriorates indoor air quality.
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Figure 1.22 = Population without access to electricity and cleaning cooking
solutions in LAC, 2000-2022

Electricity Clean Cooking
12 e L0 T -
2 e Bolivia
S Brazil
= == Colombia
g 9 .................................................. 15 L . N Guatemala
E e Haiti
Honduras
e \EXICO
Peru
2000 2010 2022 2000 2010 2022
IEA. CC BY 4.0.

While there has been considerable progress in improving access to electricity,
nearly one-in-eight people still lacked access to clean cooking in 2022

Source: IEA analysis based on IEA (2023e); OLADE (2022); WHO (2022).

1.4.2 Affordability and inequality
Affordability

Before the energy crisis, high or volatile fossil fuel prices were already a concern,
disproportionately affecting the poorest and most vulnerable consumers that spend a higher
share of their incomes on energy (IEA, 2022). The energy crisis due to Russia’s invasion of
Ukraine led to much higher prices and considerable volatility. Natural gas price increased by
over 40% in Argentina, Brazil and Uruguay in 2022, while liquefied petroleum gas (LPG) prices
rose between 10-20% in most countries. Electricity prices were generally less affected thanks
to high levels of hydropower generation in many countries, and replenished dams even
brought down electricity prices in Brazil (Figure 1.23). A range of countries responded by
introducing vouchers, subsidies and other measures along with existing support schemes to
shield consumers from rising household energy bills (IEA, 2023f).

Sharply increased fuel costs for transport put additional pressure on households. Some
countries provided protection through existing measures: fuel prices have been frozen for
years in Bolivia, for example. Other countries tamed prices by temporarily cutting transport
fuel taxes or compensating fuel producers and importers for keeping prices low. Most low
income households in LAC do not have the financial means to own a car, though many of
those households were affected by the cost of fuel for two-wheelers or by rising bus fares,
since two-thirds of all trips in the region are made by public transport (SLOCAT, 2022).
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Figure 1.23 = Energy price increases for households in selected LAC countries

in 2022 relative to 2021

Electricity Gasoline

60% .........................................................

57075

AO% - eoeeeeneee e

10T

20% ..................................................

07

0%

“10% e L PR i s
T 5232982857 FoLE2S8SEczsEowEs
EEEDDDE_CM'US DELN&EZQ,D:W:'%%-XSE:
£ o S WP O T & we U 2 Cs3¥Z T3 2
@ =90 g 2 S S 3 o < 8 s ca2=0sS O m
was 5 S5 17 3] c 0 o EB.‘_’OODU?)U—' ]
< -9z S o< 38zT 2 o

IEA. CC BY 4.0.

Despite measures intending to dampen gasoline price increases,
they increased more sharply than electricity prices in 2022

Notes: Price changes are shown at the nominal rate. Electricity prices in Ecuador and gasoline prices in Bolivia
remained stable. Consumer price increases in Argentina were also exceptionally high for other goods (Box 1.2).

Sources: IEA (2023g), IEA estimates and Global Petrol Prices (2023).

Figure 1.24 = Fossil fuel and electricity consumption subsidies in selected LAC

countries, 2015-2022
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Fossil fuel consumption subsidies increased sharply in
2021 and 2022 in response to rising energy costs

Notes: MER = market exchange rate. Electricity consumption subsidies shown in this figure are only those
linked to power generated from fossil fuels.

Source: IEA (2023h).
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Overall, the Covid-19 pandemic underpinned a tripling of fossil fuel consumption subsides in
2021 relative to 2020, and they rose significantly further in 2022 (Figure 1.24). While they
may have provided valuable support in the face of sharp energy price rises, blanket fossil fuel
subsidies are not a good long-term solution: they disproportionately benefit the wealthy,
and their costs place an additional burden on governments that are already tackling major
debt issues. This points to the need to find ways to target subsidies to those that most need
them. Despite increasing inflation and global turbulence in energy markets, the subsidies
have kept the share of monthly income that average households spend on energy use largely
stable at 3-8%, though transport fuel expenditures rose sharply.

Inequality

There are inequalities among regions across the world in terms of CO, emissions. On a per
capita basis, Latin America and the Caribbean has a comparatively low-carbon footprint,
averaging 2.5 tonnes of CO, (t CO,) in 2022, about half the global average of 4.6 t CO, per
capita. Africa is the only region with lower per capita emissions. There are large inequalities
within LAC across income groups. The richest 10% — those earning an average annual income
of USD 35 500 —emit close to 12 t CO; per capita per year and account for 40% of the region’s
entire carbon footprint. In other words, the richest 10% emit five-times more than the
median individual in LAC. By contrast, the poorest 10% are estimated to emit a mere 0.5 t CO,
per capita per year (Figure 1.25).

Figure 1.25 = Energy-related CO2 emissions per capita by region
and income group in LAC, 2022
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Average per capita emissions in LAC are lower than in any other region
except Africa, but its richest 10% are responsible for 40% of regional emissions
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These regional inequalities are not unlike those seen at a global level, where the top-emitting
decile are responsible for nearly half of global emissions (IEA, 2023i). The largest inequalities
are associated with personal transport, particularly aviation and road transport, which are
the most income-elastic energy uses. By contrast, residential energy use is generally more
equal across income groups, though the use of air conditioners is significantly higher for
wealthier households (EPE, 2023).

Low-income households contribute the least to energy-related emissions but spend the
highest share of their income on energy bills and are the most likely to lack access to modern
energy. To deliver people-centred transitions, governments need to adopt climate policies
that also alleviate inequality, such as means-tested incentives for the purchase of clean
energy technologies (IEA, 2023j). Getting this right depends on having a good understanding
of the employment and equality implications of transitions, plus it requires various agencies
across government to co-ordinate effectively. An example is in Panama where an Energy
Transition Council has been created to provide accountability and strategic advice on targets
including energy access (Republic of Panama Cabinet Council, 2020).

1.5 Energy policies, climate pledges and
Nationally Determined Contributions

Mid-term and long-term climate commitments have evolved in Latin America and the
Caribbean since the Paris Agreement in 2015. Sixteen of its 33 countries have pledged to
meet net zero emissions targets by mid-century or earlier. Together they account for around
65% of the region’s GDP and about 60% of its energy-related CO, emissions (Table 1.2). Some
of these net zero emissions targets are conditional on international support, including
increased climate finance using carbon crediting mechanisms like Article 6 and sectoral
programmes such as REDD+.*

In the context of the Paris Agreement, Nationally Determined Contributions (NDCs) are
designed to enable countries to set out their mitigation and adaptation ambitions, policy
frameworks, plans and targets with a mid-term horizon. All countries in LAC have submitted
their first NDC, and 29 countries subsequently have updated their NDCs to pursue more
ambitious mitigation targets or to enhance transparency by providing more details about
their policies. The vast majority of the region’s current set of NDCs include a quantifiable
emissions reduction target. One-third explicitly mention an absolute or relative target, and
the rest rely on a counterfactual business-as-usual scenario to specify their potential
emission reductions. The aim should be for more countries to adopt absolute emission
reduction targets for the upcoming round of NDCs in the lead up to the COP 30 in 2025,
including targets for 2035.

4 Countries established the REDD+ framework to protect forests as part of the Paris Agreement. REDD stands
for reducing emissions from deforestation and forest degradation in developing countries. The + stands for
additional forest-related activities that protect the climate, namely sustainable management of forests and
the conservation and enhancement of forest carbon stocks.
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Table 1.2 >

Mid-term and long-term emissions commitments in LAC

Economy-wide emissions Fuel combustion emissions

2019 share of
GHG emissions
by sector

Country

Absolute target (max. levels)

2030 GHG
emissions target

Net zero
target

year

2021
(Mt CO2)

2030 NDC

target
(Mt CO3)

Argentina ‘. 349 Mt CO2z-eq 2050 166 168
Chile ‘ 95 Mt COz-eq* 2050 85 65
Colombia .‘ 169.4 Mt COz-eq 2050 77 112
Costa Rica ' 9.11 Mt COz-eq 2050 7.5 7.1
Peru '. 179 Mt COz-eq 2050 46 44
Uruguay ’ 0.96 Mt COz-eq 2050 7.5 1.3
Relative target
Brazil '. -50% from 2005 levels 2050 439 435
Dominica ‘ -45% from 2014 levels 2030 0.17 0.10
Grenada ’ -40% from 2010 levels 2050 0.31 0.19
Panama ‘. -11.5%* from 2017 levels 2050 11 11
saint Kitts J -61%* from 2010 levels - 0.24 0.09
and Nevis
Saint Lucia , -7.2%* from 2010 levels - 0.51 0.45
Business-as-usual scenario-based target
Bahamas ‘ -30% from baseline - 2.4 1.4
Barbados . -70% from baseline 2030 1.3 0.45
Dominican -27% from baseline 2050 27 32
Republic

-11.9% from baseline 34
Ecuador . . - 34

L (in 2025) (in 2025)

El Salvador 4, -6% from baseline - 6.9 8.1

Sectors: @ Energy @ LULUCF

Agriculture Other

Continued on next page...
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2019 share of
GHG emissions

by sector

Economy-wide emissions

0 GHG
emissions target

Net zero
target
year

Fuel combustion emissions

2030 NDC
target
(Mt CO2)

2021
(Mt CO3)

Guatemala 4, -22.6% from baseline - 18 17
Haiti ’ -25.5% from baseline - 3.1 2.3
Honduras , -16% from baseline - 9.2 12
Jamaica ‘ -28.5%* from baseline 2050 6.0 5.0
Mexico a -40% from baseline - 375 474
Nicaragua " -10% from baseline - 4.8 12
Paraguay b -20% from baseline - 8.3 6.2
Saint Vincent and J -22% from baseline 0.27 0.25
the Grenadines (in 2025) ' (in 2025)
Trinidad and ‘ -45%* from baseline - 13 22
Tobago
Venezuela ') -20% from baseline - 45 177
No quantifiable target
Antigua and ’
Barbuda n.a. 2040 0.64 n.a.
Belize “’ n.a. - 0.67 n.a.
Bolivia " n.a. - 20 n.a.
Cuba , n.a. - 21 n.a.
Guyana v’ n.a. Already 2.8 n.a.
net zero
Suriname V’ n.a. Already 2.6 n.a.
net zero
Sectors: @ Energy @ LULUCF Agriculture Other

*Not covering LULUCF in the NDC target.

Notes: LULUCF = land use, land-use change and forestry. Targets reflect unconditional and conditional efforts
mentioned in the NDC. LULUCF emission are not displayed when positive. Energy-related CO, emissions
targets by 2030 are IEA estimates, adjusting the NDC energy or economy-wide targets to IEA historical data.

Sources: Analysis based on data from IEA estimates; Climate watch (2023); Ritchie, Roser and Rosada (2020).
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CO; emissions from fuel combustion in Latin America and the Caribbean were about
1.5 gigatonnes (Gt) CO, in 2022. If all NDCs are fully implemented, including their conditional
component tied to international support, the IEA estimates that emissions would rise to
1.7 Gt CO;, by 2030. If only unconditional NDCs mitigation targets are reached, emissions
would rise to 1.8 Gt CO,, equivalent to an 18% increase compared with 2022. This indicates
the need for higher ambition, and for more to be done in countries with longer term net zero
emissions goals to put them on course to achieve them. Detailed measures embedded in a
well-defined policy framework including financing needs would help to improve
transparency and build confidence for the future. This should be seen as essential next steps
for the upcoming round of NDCs.
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Chapter 2

Energy and emissions outlook
From strength to strength?

SUMMARY

e This outlook explores three scenarios for Latin America and the Caribbean (LAC),
focussing on the Stated Policies Scenario (STEPS), which reflects current policies and
measures, and the Announced Pledges Scenario (APS), which achieves in full and on
time all ambitions and pledges by countries and industries, notably in their Nationally
Determined Contributions and net zero emissions goals. Where appropriate, progress
is benchmarked against the Net Zero Emissions by 2050 (NZE) Scenario.

® Population and economic growth are fundamental factors that influence energy
consumption. The LAC population is expected to increase from 658 million today to
nearly 700 million by 2030 and 750 million by 2050, along with continuing
urbanisation. Emerging from a period of slow growth, the region’s GDP growth
accelerates due in part to growth in services and re-industrialisation.

® (CO; emissions in LAC increase slightly from 1 660 million tonnes (Mt) in 2022 to just
over 1690 Mt in 2030 in the STEPS, though they are 200 Mt lower on the track to
meet the announced longer term pledges and targets in the APS. Accelerating the
deployment of renewables can close nearly 40% of the gap, complemented by
electrification, avoided demand and energy efficiency. To 2050, the CO, emissions gap
widens further, reaching 1 850 Mt in the STEPS, but falling to 800 Mt by 2050 in the
APS. Ambient air pollution worsens in the STEPS, but improves to some extent in the
APS; household air pollution improves in both scenarios as progress is made in clean
cooking.

e While total energy demand increases in each scenario, its composition varies widely.
In the STEPS, fossil fuel consumption rises slowly, but they continue to meet the bulk
of energy demand, though the fossil fuel share in the energy mix falls from 67% in
2022 to 63% in 2030. In the APS, consumption of all fossil fuels peak in the mid-2020s
and their share in the energy mix declines to 57% in 2030. Renewables meet 80% of
demand growth to 2030 in the STEPS, raising their share in the energy mix from 28%
in 2022 to 33% in 2030, while strong growth in the APS puts renewables on track to
overtake fossil fuels in LAC before 2040. In the NZE Scenario, faster uptake of
renewables and larger energy efficiency gains push the share of fossil fuels to 50% by
2030.

® Final energy consumption in LAC increases by 1.5% per year to 2030 in the STEPS. The
annual rate of increase is 0.8% in the APS reflecting improved energy and material
efficiency. Both scenarios see a decline in the share of oil in energy demand, which
falls from 48% today to 41% in the STEPS and 23% in the APS in 2050, largely due to
the uptake of electric vehicles and use of biofuels. The share of coal in final energy
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consumption remains low in the region in all scenarios, mainly used in industry.
Countries implement a range of decarbonisation strategies. Brazil leads the way on
expanding use of biofuels, for example, while Chile and Mexico promote electric
vehicles and Argentina raises the number of compressed natural gas vehicles.

Electricity demand growth is set to increase its share of total energy demand from
20% today to 21% by 2030 in the STEPS and 23% in the APS. The buildings and industry
sectors see demand grow fastest as air conditioner ownership increases by 40% by
2030 and industry is progressively electrified. Minimum energy performance
standards and energy-related building codes help to partially offset demand growth,
especially in the APS. By 2050, electricity demand in LAC increases by nearly 90% in
the STEPS and by 180% in the APS. Peak electricity demand grows even faster.

Expanding renewable sources of electricity are projected to outpace electricity
demand growth in the region and to raise their share in the power mix from just over
60% today to over two-thirds in 2030 in the STEPS and over 70% in the APS. The
renewables share continues to rise through to 2050. Today hydropower is the largest
source of electricity, but solar PV and wind power installations meet the majority of
new demand. Nuclear power accounts for a small amount of generation in some
countries, notably Brazil, Argentina and Mexico. Natural gas continues to provide
about one-quarter of electricity supply in LAC to 2030, while coal-fired and oil-fired
generation decline rapidly, further reducing the emissions footprint of what is already
one of the least emissions-intensive power sectors in the world. Power sector
investment focusses on renewables, grid expansion and modernisation, and new
sources of system flexibility, including batteries and demand-response management.

® The energy production landscape in the region is set to undergo significant changes.

In the STEPS, oil production increases through to 2050, with notable jumps in
production in Guyana and Brazil, and natural gas production swells strongly after 2030
as Argentina exploits its unconventional reserves. In the APS, oil production in the
region declines after 2030 in the face of lower global demand. Natural gas production
in the region falls by more than 10% by 2030 and another 20% by 2050 in the APS,
despite notable growth in Argentina. In both scenarios, coal production declines
rapidly, and bioenergy accounts for a substantial portion of energy supply, with strong
growth in liquid biofuels and biogases. Low-emissions hydrogen production growth
takes off after 2030 in both scenarios, but it rises ten-times higher by 2050 in the APS
relative to the STEPS.
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2.1 Introduction

This Latin America Energy Outlook builds on the World Energy Outlook-2023. It includes three
scenarios that explore different pathways for the energy sector to 2050. These scenarios
include the latest energy market and cost data and build on the latest projections for
economic, population and demographic trends. They consider energy- and climate-related
policies and industrial strategies and explore the implications of national plans, targets and
Nationally Determined Contributions (NDCs) across Latin America and the Caribbean (LAC)
and the world. The variations between the scenarios largely reflect the different policy
choices made by governments. The three scenarios are:

m  Stated Policies Scenario (STEPS) is designed to provide a sense of the prevailing
direction of energy system progression, based on a detailed review of the current policy
landscape. Outcomes in the STEPS reflect a detailed sector-by-sector review of the
policies and measures that are actually in place or that have been announced;
aspirational energy or climate targets are not automatically assumed to be met. The
STEPS is now associated with a temperature rise of 2.4°C in 2100 (with a 50%
probability).

®  Announced Pledges Scenario (APS) assumes that governments will meet, in full and on
time, all of the climate-related commitments that they have announced, including
longer term net zero emissions targets and pledges in NDCs, as well as commitments in
related areas such as energy access. Pledges made by businesses and other stakeholders
are also taken into account where they add to the ambition set out by governments.
Whereas the STEPS looks in detail at what governments are actually doing to reach their
targets and objectives across the energy economy, the APS reflects what governments
say they will achieve. Since most governments are still very far from having policies
announced or in place to deliver in full on their commitments and pledges, this scenario
could be regarded as giving them the benefit of the doubt, and very considerable
progress would have to be made for it to be achieved. Countries without ambitious long-
term pledges are assumed to benefit in this scenario from the accelerated cost
reductions that it produces for a range of clean energy technologies. The APS is
associated with a temperature rise of 1.7 °C in 2100 (with a 50% probability).

B Net Zero Emissions by 2050 (NZE) Scenario is a normative scenario that portrays a
pathway for the energy sector to help limit the global temperature rise to 1.5 °C above
pre-industrial levels in 2100 (with at least a 50% probability) with limited overshoot. The
NZE Scenario has been fully updated and is the focus of the recently released Net Zero
Roadmap: A Global Pathway to Keep the 1.5 °C Goal in Reach (IEA, 2023a). The
NZE Scenario also meets the key energy-related UN Sustainable Development Goals
(SDGs): universal access to reliable modern energy services is reached by 2030, and
major improvements in air quality are secured. Each passing year of high emissions and
limited progress towards the SDGs makes achieving the goals of the NZE Scenario more
difficult but, based on our analysis, the recent acceleration in clean energy transitions
means that there is still a pathway open to achieving its goals.
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None of the scenarios should be considered a forecast. Instead, they are designed to explore
various courses of action and their implications for energy security, development and the
environment.! By doing so, they aim to provide policy makers in LAC and elsewhere with
insights into the impact of policy choices and a deeper understanding of the levers that could
produce different outcomes.

Our analysis finds that current policies would lead to a small increase in total energy-related
carbon dioxide (CO,) emissions in the region from 2022 to 2030, but that there are
opportunities to reduce emissions so as to fulfii announced pledges. Closing this
implementation gap — the gap between the STEPS and the APS — could save around
200 million tonnes of carbon dioxide (Mt CO,) by 2030 (Figure 2.1).

Figure 2.1 > Implementation gap of CO2 emissions reductions by mitigation
measure and sector, STEPS relative to the APS, 2030

Renewabies NI
Electrification -

Avoided demand -

Energy efficiency I

Hydrogen and CCUS |

Other reductions .

50 100 150 200

Mt CO,
B Power M Transport © Industry = Buildings = Other energy sector ' Other sectors

IEA. CCBY 4.0.

Increasing the use of renewables through faster deployment of solar PV,
wind and biofuels closes nearly 40% of the implementation gap

Notes: Mt CO; = million tonnes of carbon dioxide; CCUS = carbon capture, utilisation and storage; solar PV =
solar photovoltaics. Other energy sector includes the transformation of energy into another form or the
production of fuels. Other reductions includes other fuel switching, process emissions and fugitive emissions.
Buildings includes agriculture.

The key actions needed to close the implementation gap in Latin America and the Caribbean
by 2030 are:

B The most important mitigation measure is to increase the use of renewables, which
accounts for almost 40% of the gap. In the APS, solar PV and wind expand by 35% more

1 Information on the modelling approach, scenario design and input parameters is available at: IEA (2023b):
iea.li/model.
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than in the STEPS, reaching 280 gigawatts (GW) of installed capacity and generating
almost 30% of electricity. In the transport and industry sectors, stepping up the use of
bioenergy also contributes to a higher share of renewables.

B Direct electrification of end-uses closes another 20% of the implementation gap. This
entails increasing the share of electric cars and buses in total sales to 20% by 2030 and
increasing the use of electricity for low- and medium-temperature heat processes, thus
increasing the share of electricity in non-energy-intensive industries from today by three
percentage points to 40%. Further electrification becomes increasingly effective as a
way of cutting emissions as the share of renewables in power generation expands.

B Measures that reduce demand for energy, i.e. avoided demand, close about 20% of the
gap. They include increased use of public transport, material efficiency strategies in
industry, and improved access to efficient clean cookstoves.

B Increased energy efficiency closes about 5% of the gap. These savings result from
improved fuel economy in vehicles, especially trucks, and increased energy efficiency in
industrial processes: the process improvements can be achieved by increasing the
stringency and coverage of minimum energy performance standards (MEPS) for motors
as well as supporting companies to undertake energy efficiency audits and develop
implementation plans.

B  The remaining gap is closed by a variety of measures, such as the reduction of fugitive
emissions (10 Mt CO,) and the reduction of industrial process emissions through the use
of new methods of production. Carbon capture, utilisation and storage (CCUS) and
hydrogen play a minor role (less than 5%) for the rest of the decade but become
increasingly important after 2030.

In order to close the implementation gap, countries need to adopt policies that drive
emissions reductions in these areas and to underpin those policies with parallel action to
strengthen energy systems, for example by adding new grid transmission lines and ensuring
adequate systems flexibility in power systems as the use of variable renewables generation
increases.

This chapter presents detailed outlooks and analyses for Brazil, Mexico, Argentina, Chile,
Colombia and Costa Rica. The first five are the largest economies in the region: together they
account for around 80% of LAC gross domestic product (GDP), total energy supply and
energy-related CO, emissions. Costa Rica is a fast-growing country that already has a fully
decarbonised power sector. The remaining Latin America and the Caribbean countries are
collectively referred to as Other LAC in this chapter.

2.1.1 Population and economic growth

The LAC population is 658 million today. In the coming decade, the population is projected
to increase by around 0.7% per