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Glossary

Access gap: The lack of access to safe, reliable,

and sustainable cooling solutions, including air
conditioning. Globally, the gap disproportionately
affects vulnerable communities, including women and
lower- and middle-income households.

Ambitious efficiency policy: The minimum
energy performance standard (MEPS) levels set
by governments that meet or exceed the global
benchmark level used in this report.

Carbon dioxide equivalent (CO,e): A standardized
unit that measures the impact of various greenhouse
gases on climate change, allowing comparison based
on their global warming potential.

Cooling degree days (CDDs): The number of days that
cooling is needed over a given period, based on the
assumption that when the outside temperature is 18 °C
(65 °F) or lower, cooling is not needed for comfort.

Cooling seasonal performance factor (CSPF): A
metric that measures air conditioner efficiency over the
entire cooling season, accounting for real-life variations
and partial-load conditions. It is calculated by dividing
the total annual amount of heat removed from indoor
air during active cooling by the total annual energy
consumed over that period. This is typically expressed
in watt-hours per watt-hour (Wh/Wh) or watts per watt
(W/W).

Direct emissions: Emissions from refrigerants,
estimated based on refrigerant type and leakage rate.

Discount rate: The rate of return used to determine the
present value of future cash flows to account for the
time value of money and investment risk.

Electricity cost: The amount consumers pay to access
and use electricity over a given period.

Electricity price: The monetary cost per unit of
electrical energy that consumers pay to use electricity.
This is typically expressed in amount of money per
kilowatt-hour (kWh).

Energy efficiency ratio (EER): A non-seasonal metric
that assesses air conditioner efficiency at a single full-
load condition and does not account for partial-load
performance or seasonal variation. This is typically
expressed in Wh/Wh or W/W.

Environmental dumping: The practice of exporting
new cooling equipment (e.g., room air conditioner
[room AC] units) or technology (i.e., components of
cooling equipment, such as the compressors used

in room ACs) that either: 1) cannot be sold legally

in the exporting country due to the enforcement of
performance or other standards, or 2) cannot be used
in the exporting country because the refrigerant is no
longer available due to existing controls under the
Montreal Protocol on Substances that Deplete the
Ozone Layer (“Montreal Protocol”).

Global benchmark level: The minimum energy
performance standard (MEPS) threshold used

to define low-efficiency units in this report. This

level of efficiency corresponds to best practice
recommendations by United for Efficiency (U4E) in its
model regulations for air conditioners and aligns with
China’s room air conditioner MEPS, which are currently
among the highest in the world.

Global Warming Potential (GWP): A metric used to
measure the relative global warming effects of different
gases over a given period. The higher the value, the
more a gas contributes to global warming as compared
to carbon dioxide. The most common time horizon

to measure global warming potential is 100 years,
referenced as GWP100. For the purposes of this report,
GWPiw0 has been simplified to GWP.

Indirect emissions: Emissions that result from an
activity but are emitted from sources owned by entities
not directly associated with that activity. For room ACs,
greenhouse gases released from burning fossil fuels to
power those appliances are indirect emissions.

Inflation rate: The percentage increase in the average
price level of goods and services in an economy over a
given period (typically one year).

Informal employment: Jobs that have no benéfits,
social protections, or legal protections.

Inverter: A technology that controls the speed of the
compressor motor in air conditioners to regulate the
temperature more efficiently.

Lifecycle cost: The total cost of possessing and
operating a room AC during its lifetime. This includes
the initial purchase price and operating costs.



Local company: A business with operations, facilities,
or assets in one country, typically the country where it
is headquartered.

Low efficiency: Air conditioner efficiency levels below
global benchmark level.

Low-GWP: Refrigerants with a GWP under 750 are
classified as having a low-GWP.

Manufacturing (of room air conditioners): The
manufacture of room air conditioning units or assembly
of such units from component parts.

Minimum energy performance standard (MEPS):
Regulations set by governments or regulatory bodies
that specify the minimum energy efficiency levels that
appliances including air conditioners must meet to
be sold or used. These are among the most common
forms of energy efficiency policy.

Multinational company: A corporation with
operations, facilities, or assets in at least one country
other than the country where it is headquartered.

Non-inverter: A traditional air conditioner compressor
technology that uses an on/off method to maintain
temperature, which consumes more energy and
causes more temperature fluctuations than inverter
technologies. Also known as a fixed-speed compressor.

Obsolete refrigerants: Refrigerants used for
mechanical cooling and heating that are no longer
considered viable or acceptable due to regulatory
restrictions, the availability of better alternatives, or
their negative environmental or safety impacts.’

Operating cost: Costs that consumers pay on a
periodic basis to keep a room AC running. While

this typically encompasses energy consumption,
maintenance, and repairs, this report analyzed only
operating costs associated with energy consumption.

Original equipment manufacturer (OEM): A company
that makes and sells parts or products to another
company, which may brand and sell the finished
product to consumers.

Purchase cost: Initial cost that end consumers pay to
purchase a new room AC (equipment only).

R-290: A natural hydrocarbon with the chemical
formula C;Hg that consists entirely of propane (HC-
hydrocarbon). It has an ultralow GWP100 of just 3.3,
meaning that it is a greenhouse gas 3.3 times more
potent than CO, over a 100-year period.

1 See the working definition for obsolete refrigerants in Report of the Stop
Dumping CCAC Paris Workshop (pages 2-3): https://www.ccacoalition.org/sites/
default/files/resources/files/DUMPING%200N%20AFRICA%20FINAL%20Book-up-
datw%202410.pdf.

R-32: A hydrofluorocarbon (HFC) refrigerant with

the chemical composition of difluoromethane, or
CH.F,. It has a low GWP;q% of 675, meaning that it is

a greenhouse gas 675 times as potent as CO, over a
100-year period. It is generally considered a transitional
refrigerant.

R-410A: An HFC refrigerant composed of equal
parts R-32 (difluoromethane, CH,F,) and R-125
(pentafluoroethane, CHF,CFy). It has a high GWP;q
of 2,087.5, meaning that it is a greenhouse gas over
2,000 times as potent as CO, over a 100-year period.

Refrigerant: A fluid or gas used in cooling systems,
including air conditioners, to absorb heat from one area
and release it somewhere else.

Room air conditioner (room AC): Self-contained
cooling systems designed to cool a single room or
small area. They include window, portable, through the
wall, and split types. In this report, the term refers to a
split-type system.

Seasonal energy efficiency ratio (SEER): A measure
of how efficiently an air conditioner cools a home

over an entire cooling season, accounting for real-life
variations and partial-load conditions. Consisting of
the ratio of the total annual amount of heat removed
from indoor air during active cooling to the total annual
energy consumed over that period, it is typically
expressed in British thermal units to watt-hours (Btu/
Wh).

Shared responsibility: Joint importer and exporter
country efforts to address environmental dumping.
This concept is reflected in the Montreal Protocol
Meeting of the Parties Decision XXXV/13: The import
and export of prohibited cooling equipment (2023) and
reports by other agencies, including the United Nations
Environment Programme, General Assembly, and
Energy Transitions Commission." Decision XXXV/13,

in particular, recognizes that addressing the issue of
imports of inefficient cooling equipment that relies on
controlled substances that are no longer permitted

to be placed on the market in the exporting party

is a problem that requires a solution involving both
importing and exporting parties.

Split system: An air conditioner or heat pump that
consists of an indoor and outdoor unit. The indoor
unit is mounted on the wall, floor, or ceiling. While
multi-split units exist, this report covers single split air
conditioners only.

2 In this report, refrigerants with a GWP under 750 are classified as having a low
GWP
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Acronyms & Abbreviations

AC
BAU
Btu
CARICOM
cC
CDDs
CO,e
CSPF
EER
FTZ
GHG
GWP
HCFC
HFC
HPMP
HVAC
IEA
IGSD
ISO
KIP
kW
kWh
LAC
LCC
LCR
Mt
Mw
NDC
NOU
MEPS
MLF
oDs
OEM
SEER
SICA
W/wW
Wh/Wh

Vi

Air conditioner

Business as usual

British thermal unit

Caribbean Community and Common Market
Cooling capacity

Cooling degree days

Carbon dioxide equivalent

Cooling seasonal performance factor
Energy efficiency ratio

Free trade zone

Greenhouse gas

Global warming potential
Hydrochlorofluorocarbon
Hydrofluorocarbon

HCFC phaseout management plan

Heating, ventilation, and air conditioning
International Energy Agency

Institute for Governance & Sustainable Development
International Organization for Standardization
Kigali Implementation Plan

Kilowatt

Kilowatt hour

Latin America and the Caribbean

Lifecycle cost

Local content requirement

Megaton

Megawatt

Nationally determined contributions
National ozone unit

Minimum energy performance standard
Multilateral Fund for the implementation of the Montreal Protocol
Ozone-depleting substances

Original equipment manufacturer

Seasonal energy efficiency ratio

Central American Integration System

Watts per watt

Watt-hours per watt-hour
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Executive Summary

Photo: Donatas Dabravolskas/Adobe Stock

Report highlights

Environmental dumping of low-efficiency room air
conditioners (ACs) is common in Latin America
and the Caribbean, accounting for 44% of all new
unit sales.?

Obsolete refrigerants are present in over a third of
new room air conditioners in the region.
Multinational and local companies alike are
responsible for the environmental dumping of
room ACs and the spread of obsolete refrigerants
in Latin America and the Caribbean.

There is a wide cooling access gap in the region,
placing marginalized groups at higher risk of

health problems and low productivity.

3 Environmental dumping accounted for 44% of all sales in nine of the 11 focus
countries. See footnote 6 for more information.

* Unaffordability is a key barrier to high levels of
access and low-efficiency room ACs compound
this challenge. However, the current lack of
access presents an opportunity to ensure that
the significant growth potential for room ACs is
met with climate-friendly solutions.

If the governments of all 11 countries studied
adopted ambitious room AC efficiency policies,*
they could reduce emissions by up to 173
MtCO,e by 2050 —equivalent to avoiding more
than 20 years’ worth of emissions from over
three coal-fired power plants.®

Brazil has proven that increasingly stringent

and periodically revised efficiency policies

4 Ambitious efficiency policies are defined as those that set energy efficiency
performance requirements for room ACs above global benchmark levels,
while ambitious refrigerant policies are defined as those that accelerate

the refrigerant transition to very low-GWP alternatives, like R-290. These
assumptions are discussed in more detail in section 7.

5 This figure includes emissions released by three coal-fired power plants
between 2027 and 2050, assuming 500 MW capacity at 50% load factor with
34% efficiency and a carbon emission factor of 95.52 kg CO2/mmBtu, where
annual emissions stay constant year-on-year.

ix Pathways to prevent environmental dumping of climate-harming room air conditioners in La



can eliminate low-efficiency room ACs from
markets.

Grenada offers a model to accelerate the
transition away from obsolete refrigerants by
addressing technical, regulatory, and financial
barriers through a multifaceted approach.
Developing solutions to environmental
dumping and obsolete refrigerants is a shared
responsibility requiring close collaboration
between importing- and exporting-country
governments, the private sector, civil society,
and international partners.

An in-depth analysis of the room air conditioner
(room AC) market in Latin America and the
Caribbean (LAC) found evidence of widespread
environmentally harmful product dumping
(environmental dumping), which is the practice

of exporting appliances or components that

cannot be legally sold in the exporting country.
Approximately 44% of new room ACs sold in nine of
the 11 countries® studied for this report constitute
environmental dumping.

This report complements CLASP and the Institute
for Governance & Sustainable Development’s (IGSD)
previous research into environmental dumping of
room ACs in Africa and Southeast Asia, revealing
that the practice is pervasive across the Global
South. In Southeast Asia, 59% of low-efficiency
room ACs sold were classified as environmental
dumping in 2021, while in Africa this number
reached at least 19% in 2018.

Obsolete refrigerants
The study'’s findings show that room ACs containing

obsolete refrigerants (primarily R-410A) dominate 10
of the 11 focus countries.

The export of obsolete refrigerants is not classified
as environmental dumping in this report because
these refrigerants are not banned in the countries
that are the primary room AC exporters to the LAC
region. However, the authors included this practice
in the research scope due to its significant

6 The 11 countries included in the study are Argentina, Barbados, Brazil, Chile,

Colombia, the Dominican Republic, Grenada, Jamaica, Mexico, Panama,

and Uruguay. Colombia and Uruguay were not included in the low-efficiency
analysis due to incompatible efficiency metrics for the former and insufficient
data for the latter.

environmental implications, as well as its relevance
to the many governments in the LAC region
working to meet their obligations under the Kigali
Amendment to the Montreal Protocol, which aims
to phase down and phase out high-global-warming
potential (GWP) refrigerants.

Regional impacts of low efficiency and obsolete
refrigerants in room ACs

Low-efficiency units” account for slightly more
than half of all room AC sales in Latin America and
the Caribbean. These appliances strain national
electricity grids and contribute to global warming.

Absent significant changes to efficiency policy,
room AC use in the region is projected to result in
emissions of 1,350 MtCO,e by 2050 —equivalent to
emissions from nearly 30 coal-fired power plants
over more than two decades.®

In some countries, low-efficiency room ACs also
make cooling less affordable. Although these

units often cost less to purchase than high-
efficiency units, higher operating costs make them
more expensive to use over their lifetimes. Since
affordability is a major barrier to air conditioning
access, this has implications for the region’s cooling
access gap. Reaching upwards of 50% in some
countries, this access gap increases the risk of heat-
related ilinesses and low productivity, particularly for
vulnerable groups such as low-income households
and women.

Origins of environmental dumping and obsolete
refrigerants

There are multiple sources of environmental
dumping and obsolete refrigerants in Latin America
and the Caribbean. Of all units that are considered
environmental dumping, 43% were manufactured
in the region by multinational companies that
produce units either in their own factories or, in

an arrangement found only in Argentina, through
local companies with whom they have partnership
agreements.

7 Low-efficiency units are classified as those that fail to meet global
benchmark efficiency levels. Additional information on global benchmark
efficiency levels is available in section 2.2.

8 Assumes continuous running at 500 MW capacity at 50% load factor with
34% efficiency and a carbon emission factor of 95.52 kg CO,/mmBtu, where
annual emissions stay constant year-on-year.
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The remaining 57% of units considered
environmental dumping are imported. The vast
majority of these (80%) are manufactured in China,
but many of the companies that sell them are
headquartered outside China, in countries such

as Mexico, Panama, the Republic of Korea, and

the United States. Only 15% of the imported low-
efficiency room AC units manufactured in China are
made by companies headquartered in that country.

Most room AC units with obsolete refrigerants
(primarily R-410A) sold in the region are imported;
these comprise 78% of all room AC imports. R-410A
also dominates local production in Argentina; 92%
of locally produced units sold in the country contain
the refrigerant.

In Brazil, most local production has transitioned to
R-32, a low-GWP refrigerant. Ninety-five percent of
the country’s available units in 2025 contained R-32.

Solutions to the environmental dumping of low-
efficiency room ACs and the sale of room ACs
with obsolete refrigerants

Ambitious national appliance efficiency policy is
an effective solution for environmental dumping.
Importantly, such policies are most effective when
they are harmonized both regionally and between
importing and exporting countries.

For refrigerants, ambitious national policies,
combined with complementary governmental
actions addressing relevant institutional, technical,
and logistical challenges, can accelerate the
transition toward environmentally friendly options.

Brazil demonstrates the effectiveness of efficiency
policy in preventing environmental dumping. After
the government revised its room AC efficiency

policies in 2020, the market share of room ACs using

energy-efficient inverter technology in the nation

jumped by 35% within four years. Non-inverter units
are expected to disappear from the market entirely
following a planned 2026 efficiency policy revision.

Grenada offers a regional model for transitioning
from obsolete refrigerants. By promoting technician
training, raising awareness of ultralow-GWP

refrigerant R-290, and developing a national code
of practice for refrigerant handling and safety
requirements, the government has successfully
encouraged the use of ultralow-GWP refrigerants. In
2023, 10% of room ACs contained R-290; by 2028,
this figure is expected to reach 65%. No other
country in the region is expected to have an R-290
market

share over 5% in 2028.

If all 11 countries analyzed in the study adopted
ambitious efficiency and refrigerant policies, they
would prevent nearly 173 MtCO,e in emissions
(equivalent to avoiding emissions from over three
coal-fired power plants in the region for more than
20 years) and save consumers over $105 million
USD in energy costs by 2050.

Despite this enormous potential, the efficiency and
refrigerant policies of individual countries cannot
eliminate environmental dumping and obsolete
refrigerants on their own. Overcoming these
challenges is a shared responsibility requiring close
collaboration between governments, the private
sector, civil society, and international partners. In
particular, coordinated efforts by policymakers in
importing countries in Latin America and major
exporting countries such as China and the Republic
of Korea present significant opportunities to identify
potential actions to address the environmental
dumping of room ACs globally. These actions are
also expected to cultivate strong drivers for green
development of the global room AC industry.

Photo: Fernando Luiz Costa de Souza/CLASP
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Key findings

This study assesses the extent of environmental dumping of new room air conditioners
(room ACs) in Latin America and the Caribbean (LAC) and explores this practice’s linkages
to cooling access and affordability there. It also examines the current state of the room
AC market and energy efficiency policies in the region. Covering 11 countries (Argentina,
Barbados, Brazil, Chile, Colombia, the Dominican Republic, Grenada, Jamaica, Mexico,
Panama, and Uruguay), the analysis relies on room AC data from 2023 and 2025.

Figure 1: Environmental dumping in nine countries and its sources

Forty-four percent of all units sold in the focus countries in 2023 are classified as environmental dumping. Of these, 13% were imported by
multinational companies, 12% were imported by local companies, and 19% were locally manufactured by multinational companies. (Source:
CLASP analysis)

1.1 Environmental dumping is common 2. cannotbe used inthe exporting country because
the refrigerant is no longer available due to

Environmental dumping? is the practice of exporting existing controls under the Montreal Protocol
new Coo“ng equipment (e.g., room AC units) or on Substances that Deplete the Ozone Layer
technology (i.e., components of cooling equipment, (Montreal Protocol)."

such as the compressors used in room ACs) that either:
1. cannot be sold legally in the exporting country
due to the enforcement of performance or other
standards, or

9 For the purposes of this study, environmental dumping refers to the legal
importation of new cooling equipment that meets the definition above; it does not
encompass illegal importation or that of used equipment.
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This analysis found that approximately 44% of all room
ACs sold in nine of the 11 focus countries™ in 2023 are
considered environmental dumping, as their declared

performance fails to meet exporting country standards.

Where do room air conditioners that are
considered environmental dumping come
from?

Units that were identified as arising from environmental
dumping were manufactured both locally and abroad
by multinational companies that have the ability to
manufacture efficient room ACs. Those manufactured
abroad were imported into LAC countries both by local
companies that sell them as rebranded products and
by multinational companies that sell them under their
own brands (Figure 1).

Imported units classified as environmental dumping

Twenty-five percent of room AC sales in the LAC
region were low-efficiency units imported from other
countries; these fall into the category of environmental
dumping. Approximately half of these (comprising
13% of the total market) were imported by local
subsidiaries of multinational companies that are
headquartered mainly in China, the United States, and
the Republic of Korea, or by multinational companies
working with local distributors. The remaining half of
the units imported into the LAC region (comprising
12% of the total market) were imported and sold

by LAC-headquartered companies that contract

with multinational companies in other countries
(primarily China) to manufacture room ACs based

on the local companies’ designs, specifications, and
brand identities. These multinational companies

are commonly referred to as original equipment
manufacturers, or OEMs." The local companies then
sell the units domestically under their own names.

Eighty-one percent of all room ACs imported into nine
of the 11 focus countries were manufactured in China,
either by multinational companies that sell units under

10 Two of the 11 focus countries for this research, Colombia and Uruguay,

were not included in the low efficiency and environmental dumping analysis.
Colombia was omitted because it uses the energy efficiency ratio (EER) metric
to measure room AC performance, and EER cannot be compared nor converted
to the seasonal performance metric the authors used in the broader analysis,
cooling seasonal performance factor (CSPF). Uruguay was omitted because the
efficiency level required for analysis is not displayed at the point of sale in the
country.

their own brands or by OEMs. Of this group, only 20%
met the global benchmark efficiency level in 2023,
meaning that the remaining 80% of imports are
considered environmental dumping.

Locally manufactured low-efficiency units classified
as environmental dumping

Low-efficiency room ACs were also manufactured™
locally in Argentina and Brazil. About 19% of all sales in
the focus countries (Figure 1) were low-efficiency units
that were manufactured by multinational companies,
classifying them as environmental dumping. These
units were manufactured locally in Argentina or Brazil
by multinational companies working through local
subsidiaries or partnerships.'? In Brazil, about 28% of
units manufactured in this way were low efficiency,
while in Argentina, about 72% of such units were low
efficiency.

1.2 Low-efficiency room air
conditioners with obsolete refrigerants
are widespread in the region

In Latin America and the Caribbean, many new room
ACs available for purchase are low efficiency and
contain obsolete refrigerants.

Low efficiency

In 2023, nearly 4.3 million low-efficiency new room
AC units were sold across nine of the 11 countries

examined for this report, representing 52% of total
sales.

This analysis found that low-efficiency room AC units
accounted for more than 70% of all sales in Mexico,
Panama, and the Dominican Republic in 2023. A similar
percentage of sales in Chile, Jamaica, and Barbados
was likely to comprise low-efficiency units, based on
the available data; however, it was not possible to
confirm this due to the limited sample size of in-country
sales for which data were available.

The study found that Brazil had the lowest percentage

11 For the purposes of this study, the term manufacturing refers to both
manufacture and assembly of room ACs.

12 These include joint ventures between two multinational companies, joint
ventures between a multinational and locally owned company, or agreements by
which a local company manufactures multinational-brand room ACs for the local
market.



of sales of low-efficiency units (34% of all sales in GWP refrigerant, is only beginning to appear in room
2023) in the LAC region. This is the result of new room ACs there (Table 1).
AC policies enacted in 2020, combined with rapid
industry action to comply with the new standards— R-410A dominates room AC markets in 10 of the
providing an example for the rest of the region to follow. 11 focus countries. However, across all 11 markets
studied, 62% of 2023 room AC sales for which
Climate-harming refrigerants refrigerant information was available contained R-32.
This is due to R-32’s dominance in Brazil, which is the
Obsolete refrigerants dominate markets throughout region’s largest market.
Latin America and the Caribbean.
Grenada is the only focus country to successfully
Both R-410A, which is a high-global-warming-potential  introduce R-290 room ACs, which are expected to
(GWP) refrigerant, and R-32, a low-GWP refrigerant, are  reach a 65% share of that country’s market by 2028.
common in room ACs in the region. R-290, an ultralow-

Box 1: Defining low-efficiency room air conditioners and climate-harming refrigerants

How does this report define low-efficiency room ACs?

In this study, the authors used the global benchmark level, a term they introduced for the minimum energy
performance standard (MEPS) levels found in best practice recommendations by United for Efficiency (U4E)
in its model regulations for room air conditioners, as well as in China’s room air conditioner MEPS, which are
currently among the highest in the world.

The global benchmark level serves as a MEPS threshold to define low-efficiency units. It is used in this
report because the vast majority of room ACs imported into nine of the 11 focus countries analyzed were
manufactured in China.

A metric used for the analysis is cooling seasonal performance factor (CSPF). The global benchmark level
is equivalent to: CSPF 6.1 Wh/Wh for cooling capacity (CC) < 4.5 kW, CSPF 5.1 Wh/Wh for 4.5 kW < CC < 7.1
kW, and CSPF 4.5 Wh/Wh for 7.1 kW < CC < 14.0 kW.

Throughout this report, units with efficiencies below this threshold are considered low efficiency. Policies
that align with or exceed this level are considered ambitious.

How does this report define climate-harming refrigerants?

In this study, refrigerants with high GWP are defined as climate-harming. GWP is a widely used framework

for measuring the relative global warming effects of different gases, including refrigerants. The higher a gas’s

GWP value, the more it contributes to global warming compared to carbon dioxide (CO,).¥

In this analysis, the threshold for climate-harming or high-GWP refrigerants is set at GWP 750", per U4E
model regulation guidance. This threshold serves as the basis for regulatory bans in several countries,
including Singapore and Grenada (upcoming).

Three main refrigerants are used in room ACs: R-410A (high GWP), R-32 (low GWP), and R-290 (ultralow GWP) (Table
1). R-32 is considered a transitional refrigerant, serving as a lower-GWP alternative for countries aiming to reduce
climate impact while gradually preparing for the shift to ultralow-GWP options like R-290. Both R-410A and R-32 are
hydrofluorocarbons (HFCs) subject for phasedown under the Kigali Amendment of the Montreal Protocol.

13 In this report, refrigerants with a GWP under 750 are classified as having a low GWP.
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Table 1: Refrigerants and their properties

(Sources: ASHRAE and UNEP, “Update on New Refrigerants Designations and Safety Classification;” ¥ US EPA, “IPCC AR4, AR5, and AR6 20-, 100-,
and 500-Year GWPs;" California Air Resources Board, “High-GWP Refrigerants.”) i

1.3 Cooling access remains a
challenge

Cooling access remains a challenge in Latin America
and the Caribbean. Only 15% of households in the
region own air conditioners, and approximately

67.8 million people in the region, or 10% of the total
population, are at high risk of a lack of access to
cooling. The cooling access gap in focus countries

is upwards of 50%, which increases the risk of heat-
related illnesses and low productivity, particularly for
vulnerable groups such as low-income households and
women.

High purchase and operating costs

Low-efficiency room ACs raise consumer costs,
undermining the affordability of these critical
appliances. A low-efficiency room AC may have a lower
upfront cost, but over its lifetime, it can cost consumers
more to operate.

High purchase and operating costs, observed in all 11
focus countries, are key barriers to room AC access for
low-income households. In Argentina, Brazil, Colombia,
Grenada, and Jamaica, the average room AC unit
purchase cost is the same as or higher than the median
monthly income, which may make these appliances
unaffordable for many households. In other countries,
the purchase price is below the median monthly
income, but the operating cost of running an AC may
be unaffordable for households. The electricity

cost of operating a room AC can account for 5% or

14 In this report, GWP R-32 is considered a transitional refrigerant, serving
as a low-GWP alternative for countries aiming to reduce climate impact while
gradually preparing for the shift to ultralow-GWP options like R-290.

more of median monthly household income in Brazil
(5%), Colombia (6%), Grenada (11%), and Jamaica
(6%). This can place a significant strain on budgets,
particularly for low-to-moderate income households,
and may compel families to limit room AC use to only
the most essential times.

Access gaps for room AC vary widely across the LAC
region (Figure 2). Of the 11 countries studied, six
have large access gaps (i.e., greater than 50%), two
have medium access gaps (between 35% and 45%),
and three have relatively small gaps (less than 20%).
Unaffordability is a key barrier to high levels of access,
and inefficient room ACs compound this challenge.

Caption: Refrigerant canisters, needed for cooling devices such
as ACs. Some refrigerant types have high global warming poten-
tial, while newer alternatives are much more climate-friendly.

Photo: Ministry of Climate Resilience, The Environment &
Renewable Energy of Grenada
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Figure 2: Air conditioning access gaps in Latin America and the Caribbean

Gender disparity in room AC access

In the LAC region, women are more likely to lack
access to air conditioning than men. This is largely
because they spend more time in homes and informal
workplaces, which often lack cooling.’i Women

in the region bear a disproportionate share of
household labor, spending up to three times as many
hours a week as men on household chores.* They

are also more likely to work in the informal sector:
Approximately 48% of women are employed informally,
compared to 26% of men.*

In addition, women are the sole or primary
breadwinners for many households in the region.™
They also earn 20% less than men, on average.*

15 The share of female-headed households in the LAC region ranges between
29% and 50% depending on the country, according to national household surveys
and the UN. This number is increasing in most countries in the region.

Both of these factors exacerbate the unaffordability
of room ACs (including the lifetime operating cost of
running these appliances) for this group.

1.4 Ambitious appliance efficiency
policy is a powerful solution

Appliance efficiency policies are an important solution
to environmental dumping, but their use varies widely
among the focus countries. Some countries, such

as Brazil, maintain mandatory MEPS in combination
with labeling schemes and revise them regularly,
driving market transformation toward higher energy
efficiency. Others maintain only partial room AC
regulatory frameworks, such as labeling schemes that
may be mandatory (as in Uruguay) or voluntary (as in
Barbados).
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In some countries, room AC regulatory measures have
not been updated in over a decade. Even in those with
newer regulations, efficiency requirements are set
lower than global benchmark levels, allowing low-
efficiency units to enter their markets.

The lack of ambitious room AC policies across the LAC
region has significant implications for climate change.
In a business-as-usual (BAU) scenario in which no
new ambitious efficiency and refrigerant policies are
implemented, the widespread use of low-efficiency,
high-GWP room ACs across the region could result in
cumulative emissions of over 1,350 MtCO.e by 2050:
the equivalent of emissions from nearly 30 coal-fired
power plants operated for more than 20 years.

To reduce emissions from room AC use and achieve
long-term consumer energy and cost savings,
governments can implement ambitious efficiency and
refrigerant policies.

For this report, the authors developed three policy
scenarios and analyzed the potential impacts of fully
implementing each policy improvement in the 11 focus
countries. The findings are summarized below.

Policy scenario 1

Target:

*  Achieve global benchmark MEPS™¢ in 2027

Projected outcomes:

* A cumulative reduction of 43 MtCO,e, equivalent
to the emissions of one coal-fired power plant
operated for more than 20 years.

e Over $20 million USD in consumer savings
through 2050.

*  Lifecycle cost (LCC) savings equal to an average of
$100 USD per consumer.

Policy scenario 2

Target:

*  Achieve global benchmark MEPS in 2027 and
accelerate the transition to R-290 refrigerant in
2029.

Projected outcomes:

*  Emissions reductions of 63 MtCO.e, equivalent to
the emissions of nearly two coal-fired power plants
operated for more than 20 years.

16 Equivalent to International Organization for Standardization (ISO) CSPF 6.1
Wh/Wh.

*  Over $20 million USD in consumer savings through
2050.

* Lifecycle cost (LCC) savings equal to an average of
$100 USD per consumer.

Policy scenario 3

Target:

*  Achieve global benchmark MEPS in 2027 and
more stringent next-generation MEPS" in 2029.

Projected outcomes:

e 173 MtCO.e in avoided emissions, equivalent to
the emissions of more than three coal-fired power
plants operated for more than 20 years, equaling
more than 13% of projected BAU emissions.

*  Over $105 million USD in consumer savings
through 2050.

* LCC savings equal to an average of $500 USD per
consumer.

1.5 Regional leaders showcase
pathways to prevent environmental
dumping, demonstrating the benefits
of ambitious room air conditioner
efficiency and refrigerant policies

Brazil and Grenada offer proof that ambitious efficiency
and refrigerant policies can transform the market

toward higher-efficiency, lower-GWP units.

Efficiency

After Brazil implemented more stringent labeling and MEPS
thresholds, the market share of inverter units, which are more
efficient, more than doubled.

In 2020, Brazil raised its labeling thresholds; two years
later, it implemented higher MEPS levels (using a
seasonal performance metric abbreviated as IDRS for
its acronym in Portuguese'®). Since then, the country’s
room AC market efficiency has improved significantly,
with in-country manufacturers producing more efficient
products to comply with the new policies. Inverter
units, which are more efficient than non-inverter

units, constituted only 30% of the market in 2019.

By 2023, inverter market share increased to 65%; in

17 Equivalent to ISO CSPF 7.59 Wh/Wh.
18 The full name for IDRS is indice de desempenho de resfriamento sazonal, or
cooling seasonal performance index.



2026, it is projected to increase to 100% following the
introduction of higher MEPS levels.

Today, Brazil leads the LAC region in room AC
efficiency, with more than 62% of units with known
efficiencies registering at or above the global
benchmark level. As of 2023, the median efficiency
for the Brazil room AC market was International
Organization for Standardization (ISO) CSPF 6.0 Wh/
Wh, just below the global benchmark level.

Future room AC efficiency policy changes are projected
to create further efficiency improvements. MEPS
changes scheduled to be implemented in 2026 are
expected to phase out most non-inverter models within
the same year.

Manufacturers are actively aligning with Brazil's
updated efficiency policy requirements and are also
seeking to further improve the efficiency of room AC
units manufactured in the country. However, challenges
and delays persist, largely due to the nation’s local
content requirements and challenges with local
component suppliers, which affect supply chains for
room AC production.

Caption: Efficiency label at an appliance store in Brazil, where
the market share of efficient ACs has increased drastically since

the country adopted more stringent labeling and efficiency
policies Photo: Fernando Luiz Costa de Souza/CLASP

Refrigerants

Grenada is a regional leader in climate-friendly R-290 room
ACs, which are projected to make up 65% of the domestic
market by 2028.

Caption: Technicians in Grenada are regularly trained on best
practices in servicing cooling appliances, including safety
requirements when handling flammable refrigerants as part of

the country’s efforts to transition to the ultralow-GWP refrigerant
R-290. Photo: Ministry of Climate Resilience, The Environment &
Renewable Energy of Grenada

Since 2005, Grenada has been proactively preparing
its domestic market for the adoption of climate-
friendly room ACs with R-290, an ultralow-GWP
refrigerant, aiming to phase out obsolete refrigerants
and promote more sustainable cooling technologies.
These efforts have included capacity-building and
training initiatives to educate installers on the safe
and proper handling of flammable refrigerants; the
development of a national code of practice outlining
strict safety requirements and institutional procedures
for the installation and maintenance of room ACs using
flammable refrigerants; stakeholder engagement and
awareness campaigns to educate stakeholders about
the benefits of room ACs that use R-290; and the
elimination of import duties on R-290 units to make
them cost-competitive with room ACs using higher-
GWP alternatives.
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These efforts are bearing fruit. As of 2023, the market
share of R-290 room ACs in Grenada reached 10%;

it is expected to grow to upwards of 65% in 2028.
Grenada has the highest current and predicted share
of R-290 room ACs in the region. Furthermore, not only
is Grenada a regional leader, but it is also one of the
global frontrunners in transitioning to climate-friendly
room AC technologies.

1.6 Addressing environmental
dumping and obsolete refrigerants is a
shared responsibility

Environmental dumping of low-efficiency room ACs
and those containing obsolete refrigerants is a global
challenge. Solving it is a shared responsibility requiring

Photo: Fernando Luiz Costa de Souza/CLASP

coordinated action by importing and exporting
countries as well as by the private sector, civil society,
and international partners. To achieve this, all parties
must work together to develop comprehensive,
effective solutions for improving access to efficient,
climate-friendly room ACs. Collaborations like this are
instrumental in tackling these global challenges given
the resource constraints facing many low- and middle-
income countries that import these technologies.

Coordinated efforts by importing countries in Latin
America and the main room AC exporting countries to
the region, including China and the Republic of Korea,
present an opportunity to identify potential actions to
address environmental dumping of room ACs globally.
These actions are also expected to cultivate strong
drivers for green development of the global room AC
industry.
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Research context and scope

2.1 Project background

With global temperatures rising, cooling has become
increasingly crucial for human well-being. In 2024, the
United Nations Secretary-General called on economies
to take urgent action to prevent and reduce extreme
heat and its impacts.*

In the LAC region, the International Energy Agency
(IEA) projects that the annual number of cooling
degree days™ between 2041 and 2060 will increase
by 29%-43% relative to 1990-2000.%i This translates
into an increasing need for room ACs and longer AC
operating periods.

Despite this growing need for room ACs, access to
these appliances remains a challenge in the LAC
region. The lack of access also presents an opportunity
to ensure climate-friendly solutions are employed

from the outset. The principal cooling-access barriers
include the purchase cost of the appliance, ongoing
operating and maintenance costs, and the relative lack
of consumer financing tools available.

Strategies including passive cooling? and district
cooling?' also play a key role in increasing access to
cooling; however, these are outside the scope of this
report.

A need for efficiency to combat extreme heat

In the last decade, the LAC region has seen a 20%
increase in the ownership of household appliances,
including room ACs.*" In the coming years, growth in
the room AC market is expected to remain strong (at

19 Cooling degree days (CDDs) are calculated by determining the difference
between the daily average temperature and 65 °F or 18 °C. They assume that
when the outside temperature is 65 °F or 18 °C or lower, cooling is not needed to
be comfortable. Therefore, CDDs are a measure of how much and for how long
cooling is needed over a given period.

20 Passive cooling refers to non-mechanical methods of reducing indoor
temperatures using architectural design, natural ventilation, shading, and thermal
properties of materials.

21 District cooling is a centralized system that produces chilled water at a plant
and distributes it via insulated underground pipes to multiple buildings for air
conditioning.

11

an estimated 2%-7%) throughout the region, driven by
factors including increasing temperatures, economic
growth, and financial incentives.

Growth in room AC adoption may significantly increase
electricity demand, including demand from fossil-fuel
power plants which release climate and air pollutants,
especially in the summer, when demand can rise by

up to 50% in countries with warmer climates, straining
electricity grids.* Efficient cooling technologies are a
vital solution, reducing strain on the power grid while
helping more people access appliances by lowering the
cost of energy needed to operate them.

Technological innovations have enabled the
introduction of highly efficient room ACs in markets
around the world, including the LAC region. Despite
this, many markets in the region are dominated by
inefficient units, which make up over half of total sales
in the countries studied.?

Moreover, many room ACs in the region use high-GWP
refrigerants that, by definition, exacerbate climate
change, leading to increased need for air conditioning.

As explained in Section 4.2, energy efficiency and
refrigerant policies in the LAC region lag behind
innovations in room AC technology.

Environmental dumping
LAC countries face environmental dumping of new

inefficient room ACs that often contain
climate-harming refrigerants.

22 Refer to Section 4.1 for detailed analysis.



Environmental dumping is a longstanding concern
among affected Global South governments and
environmental advocates. In 1993, delegates
representing low- and middle-income countries at the
Montreal Protocol used the term to describe shipments
of inefficient cooling equipment with obsolete, ozone-
depleting, and climate-harming refrigerants that were
received in their markets.

In 2018, environmental dumping was defined in a
legal framework elaborated in a Duke University
Environmental Law & Policy Forum paper.®i While the
broad definition applied to various environmentally
harmful products, the paper also provided a definition
specific to refrigeration and cooling equipment. It
described environmental dumping of such equipment
as encompassing exports of technology that:

1. cannot be sold legally in the exporting country
because of the enforcement of minimum standards
for safety, energy efficiency, environmental
performance, or others; or

2. cannot be used in the exporting country because
the refrigerant is no longer available as a result of
existing controls under the Montreal Protocol i

The authors have used this framework to assess
environmental dumping of room ACs for this and

Figure 3: The practice of appliance dumping

previous research on this topic. They categorized
equipment origins and trade flows based on this
definition to determine whether particular room AC
units meet the definition criteria for environmental
dumping.

In this framework, environmental dumping includes:

1. the importation of new low-efficiency room AC
units, or of components used to manufacture such
units, from countries where these units cannot
be sold, either by multinational companies or
by companies headquartered in the importing
country, or

2. the local manufacturing of new low-efficiency
units by multinational companies that have the
knowledge and experience needed to manufacture
higher-efficiency units.?

Recent studies conducted by CLASP and IGSD in
Southeast Asia** and Africa* provided evidence of
environmental dumping of room ACs in both regions.
In Southeast Asia, 6.2 million low-efficiency room
ACs were sold in 2021, representing 74% of total
sales in six countries, of which 59% were classified
as environmental dumping. In Africa, 650,000 low-
efficiency room ACs were sold in 2018, of which 26%
were imported from outside the continent.

Room AC environmental dumping: A harmful pathway/practice

The environmental dumping cycle of obsolete appliances and technologies
flooding unprotected markets through imports and local manufacturing.

(Source: CLASP and IGSD)
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23 In some countries, multinational brand room ACs are assembled locally by
local companies through partnership agreements that can include manufacturing
of certain product lines, distribution of multinational brand products, and

other conditions. Such practices are considered dumping, as the multinational
companies involved in these partnership agreements have the knowledge and
experience to manufacture more efficient technologies.



Caption: While temperatures in Latin America & the Carib-
bean are rising and the cooling market keeps growing, many

remain without access to cooling
Photo: R.M. Nunes/Shutterstock
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These results show that developing regions face
environmental dumping of low-efficiency room ACs.

The increasing need for space cooling, alongside

the risk of environmental dumping of low-efficiency
room ACs, may exacerbate existing challenges in
making sustainable cooling services accessible in
developing countries. According to SEforALL's 2023
Chilling Prospects report, people’s lives and livelihoods
in Southeast Asia, Africa, and the LAC region are

at medium to high risk due to the lack of access to
cooling. In the LAC region alone, 67.8 million people
are at high risk due to the lack of access to cooling.

2.2 Research questions and objectives

This research sought to assess the extent of

environmental dumping of room ACs in the LAC

region and examine linkages to cooling access and

affordability. Its objectives included:

*  Conduct a region-wide room AC market study and
a review of trade practices, policy landscapes,
and other factors, gathering detailed evidence
on the extent of environmental dumping and the
underlying factors that enable it in the LAC region.

*  Understand how environmental dumping may
contribute to the lack of access to cooling in the
LAC region, especially for women and low-income
households, and highlight the opportunities to
improve access to efficient and affordable cooling
appliances.

*  Spur action on the national level across the LAC
region, as well as regionally and globally, to
increase the availability of high-efficiency room
AC technologies for consumers and stop the
dumping of low-efficiency and high-GWP cooling
appliances.

Data sources

To develop a holistic understanding of the room AC
market (for new units only) in the LAC region, the
authors analyzed trade flows, as well as market and
product-level data. Market and brand share data from
2023 provided by the market research firm BSRIA were
used to approximate total product sales per brand

in each country. These figures were combined with
data gathered by local partners on popular room AC
models available in stores and online in 2025. UN
Comtrade data for 2023 was used to assess trade
flows. In addition, policymakers, government agencies’
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resources across 11 countries, and various reports and
databases (e.g., from the World Bank) were consulted
to obtain information on policies covering efficiency,
refrigerants, and trade, as well as access to and
affordability of room ACs in 2023.

See Annex 1 for detailed information and methodology.
Geographical scope

This study covered 11 Latin American and Caribbean
countries: Argentina, Barbados, Brazil, Chile, Colombia,
the Dominican Republic, Grenada, Jamaica, Mexico,
Panama, and Uruguay (Figure 4).2* The geographical
scope was limited to 11 countries for this project
because of resource and time constraints.

Ensuring equitable representation of different country
types was a priority in selecting the focus countries.

A mix of manufacturing and importing countries was
chosen. The selection also considered countries’
existing efficiency policies and socioeconomic factors
such as population size and income level.

Altogether, the 11 countries included in this analysis
were chosen to form a representative sample that
reflects the region’s diverse trade flows, demographic
profiles, economic conditions, and policy and social
contexts.

24 While the report doesn't cover all 33 countries in the region, the findings may
be indicative of general trends in Latin America and the Caribbean.



Figure 4: Focus countries

Appliances included in the research scope

The study assessed room ACs, which, for the
purposes of this study, are defined as single split
room air conditioning systems with inverter or non-
inverter compressor technologies. Room AC units
with capacities up to 10.5 kW were included in this
study, with the vast majority of all units (94%) having a
capacity of less than 5.86 kW.%

These systems were selected because small-capacity
split room ACs are the most popular AC systems used
in the residential and commercial sectors in the focus
countries. Other types of room ACs, such as window
and portable, are also available, but they constitute

25 In countries where efficiency data were scarce, units with capacities above
5.86 kW were included in this research. While these may not fully reflect the
domestic room AC market, their inclusion represents the most feasible approach
given information constraints in the local markets.
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comparably small market shares and/or are being
replaced by split systems.

Defining low efficiency

Broadly speaking, two methods are used to assess
the efficiency of room ACs: seasonal and non-
seasonal performance metrics. Seasonal metrics
such as seasonal energy efficiency ratio (SEER) and
cooling seasonal performance factor (CSPF) measure
performance across a range of temperatures and
load conditions. Non-seasonal metrics like energy
efficiency ratio (EER) assess efficiency at a single
full-load condition and do not account for partial-load
performance or seasonal variation. Seasonal metrics
provide a more accurate reflection of real-world usage
than non-seasonal alternatives.



Box 2: Room air conditioning technologies covered in

this research

Single split room AC

A type of air conditioner system consisting of
one indoor and one outdoor unit, intended to
cool a single room or zone.

Inverter

A technology that allows the room AC
compressor to operate at variable speeds
depending on the cooling demand, adjusting
cooling output based on need. It is typically
more energy efficient than non-inverter
technology.

Non-inverter

A compressor technology that operates at fixed
speeds, turning on at full power when cooling is
needed and off when it is not.

For this analysis, the authors selected the International
Organization for Standardization (ISO) CSPF metric
due to its superior accuracy in capturing efficiency
across seasonal variations and partial load conditions.
The United for Efficiency (U4E) model regulation also
recommends this metric for room ACs.

Efficiency data in SEER was converted to align with
ISO CSPF standards. The authors excluded data in EER
metric from the low-efficiency analysis, as no reliable
conversion to CSPF is currently possible.

For the purposes of this study, low-efficiency room AC
units are defined as room AC units that do not meet
global benchmark efficiency levels, as defined in Table 2.

Table 2: Global benchmark efficiency levels for different
room AC cooling capacities

CC<4.5kwW > 6.1 Wh/Wh
45kW<CC<7.1kwW > 5.1 Wh/Wh
7.1kW < CC<14.0 kW > 4.5 Wh/Wh

(Source: CLASP analysis)

The authors selected the global benchmark threshold

for two reasons:

*  Chinais the major supplier of room ACs to
importing countries in the region, and the global
benchmark aligns with China's MEPS. China
has demonstrated success in implementing this
MEPS level, rendering these “model” efficiencies
technologically achievable for the LAC region
and other markets. Thus, this threshold serves as
a benchmark for identifying dumping, which is
defined as the export of products that fail to meet
the efficiency standards of the exporting country.

*  These MEPS levels are listed in the U4E model
regulations,? serving as a recommended
benchmark with which countries can harmonize
their standards.

Differences in test methods may result in different
levels of reported efficiency, even when using similar
efficiency metrics. For this reason, this study uses a

26 Converted from China SEER in GB 21455—2019 to ISO CSPF using “Lost in
translation” (2020) by Park et al. https:/doi.org/10.1016/j.esd.2020.01.003.

27 In September 2019, United for Efficiency (U4E) published model energy
performance standards and labeling guidance to assist governments in
developing and emerging economies in establishing or strengthening their
regulations. https:/united4efficiency.org/resources/model-regulation-guidelines-
for-energy-efficient-and-climate-friendly-air-conditioners/.
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“marginal efficiency” categorization to identify units
that are expected to meet the global benchmark
level but may have lower declared efficiencies due to
differences in test methods.

The marginal efficiency categorization refers to units
that have reported efficiencies within 5% of the global
benchmark level. It was used only for Brazil, which
uses a version of the international test standard? that
has been customized to reflect regional temperature
conditions. Since other focus countries use
standardized test methods for CSPF or SEER for which
conversion to CSPF is available, marginal efficiency

categorizations were not calculated for these countries.

Country representation in analysis and
modeling

Findings during the research phase led to two
countries, Colombia and Uruguay, being omitted from
the low-efficiency analysis (Table 3). In Colombia, the

28 The Brazilian seasonal efficiency metric, IDRS, employs partial load conditions
and temperature bin methodologies like those used in ISO CSPF to quantify a
room AC unit's efficiency. The efficiency level difference between traditional ISO
16358:2013 testing and Brazil's test method, which was modified by introducing
criteria in Ordinance No. 179 for using 29°C test point at partial load conditions,
is estimated to be within 5%.

Photo: Fernando Luiz Costa de Souza/CLASP

efficiency metric used, EER, is incompatible with the
one used for the analysis, CSPF. Uruguay, which also
uses the EER metric, had no efficiency data present at
the point of sale.

These countries were included in all other analyses
conducted for this study.

Table 3: Focus countries included in low-efficiency analysis

Argentina Yes
Barbados Yes
Brazil Yes
Chile Yes
Colombia No

Dominican Republic Yes
Grenada Yes
Jamaica Yes
Mexico Yes
Panama Yes
Uruguay No

(Source: CLASP analysis)
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Room air conditioner market

and trade

3.1 Overview of the room air conditioner
market in Latin America and the Caribbean

Market growth

In 2024, the global room AC market reached 140
million units, growing by 4% compared to the previous
year.®i The highest growth rates were in the Middle
East, South Asia, and Southeast Asia,* primarily

due to increasing temperatures, improving economic
conditions, and urbanization.

In China, the world’s largest room AC manufacturer and
exporter, room AC exports grew by nearly 30% from
2023 to 2024.*" At the same time, domestic demand
declined, causing overcapacity in room AC production
that was partially mitigated by export growth.> In
2024-2025, China’s trade-in and equipment renewal
program, which features subsidies of up to 20% of

the product price (capped at about $300 USD), has
significantly increased purchase of efficient appliances. ™

Meanwhile, Southeast Asia has been transitioning
into a hub for room AC manufacturing and exports,
becoming the second-largest room AC global
production base. i

In Latin America and the Caribbean, room AC market
growth in 2024 (estimated at 2.1%) was slower than
the global average due to economic and political
uncertainties in some markets.*i The majority of
room AC units sold in the region (94%) in 2023 were
single split systems, with window and portable room
ACs accounting for the remainder of the sales.?*x
Brazil, Mexico, and Argentina have the largest room AC
markets among the focus countries (Figure 5).

29 In Brazil, window unit sales had been declining until 2024, when they
increased significantly to over 1 million units annually. According to local experts,
this increase is theorized to have been a response to longer and more frequent
heat waves in the country, which has increased demand for cooling beyond what
the local market can produce and encouraged the importation and installation

of ad-hoc window units. Despite their resurging market share, these units fall
outside the scope of this report and are not included in subsequent analysis.
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In 2023, the single split room AC market in 11 LAC
countries reached 8.6 million units, with Brazil, Mexico,
and Argentina accounting for 88% of the total. Sales
increased significantly across the region during this
year, driven by heat waves and unexpectedly high
summer temperatures. Countries such as Grenada,
Argentina, Brazil, Jamaica, and Uruguay experienced
over 19% growth in room AC sales, with Grenada
nearing 70% growth.** Growth was modest in Chile
and Panama; in Colombia, it declined slightly.

Market expansion is expected to continue at a rate

of 2%—7% annually, driven by rising temperatures,
economic growth, and supportive financial policies.™

Photo: Fernando Luiz Costa de Souza/CLASP



Figure 5: Room air conditioner market sizes in 11 economies in Latin America and the Caribbean, in units sold

The largest room AC markets among the 11 focus countries are in Brazil, Mexico, and Argentina, and the smallest are in the Caribbean countries of

Grenada and Barbados. (Source: BSRIA data, 2023)

Inverter technology penetration

The region is transitioning to inverter room AC
compressor technology, which can be up to 51.7%
more efficient than non-inverter compressor
technology (Figure 6).* |n 2023, inverter room AC
penetration exceeded 80% in smaller markets like
Grenada, Panama, Barbados, and Jamaica,™ii largely
due to high electricity costs and other factors that

encourage consumers to purchase more efficient units.

Where strong efficiency policy interventions exist,
they have proven effective at accelerating the inverter
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transition. In Brazil, the introduction of technology-
neutral efficiency policy and a seasonal performance
metric increased the proportion of inverter units from
an estimated 30% market share in 2019 to 65% market
share in 2023.>%" However, in other countries, the
transition has not progressed as quickly: in Mexico, for
example, low electricity prices and demand for cheaper
units have slowed the shift to inverters.

Market dynamics also influence inverter adoption.
For example, LG lost market share in Mexico after
discontinuing non-inverter models, prompting the
company to reintroduce these technologies.”™



Figure 6: Inverter technology penetration in 11 countries in Latin America and the Caribbean in 2023 and 2028

Room AC markets in Brazil, the Dominican Republic, Grenada, and Panama are expected to contain only units with inverter technology by 2028.
The transition is slower in other countries. (Source: BSRIA 2023 and 2028)%°

Multinational and local brands
All 11 markets studied contain a mix of multinational and local brands (Figure 7). Local brands either manufacture

room ACs domestically (as is seen in Brazil and Argentina) or import them from Chinese OEMs, including Midea,
Gree, Aux, and TCL, then rebrand them.

Figure 7: Types of brands in each market studied

Multinational brands dominate most markets in the LAC region, but local brands are more common in Barbados, Chile, Jamaica, and Uruguay.
(Source: BSRIA, 2023)%"

30 Because in-person data collection was not conducted in the Brazilian market, the 2023 inverter penetration rate for Brazil was calculated from online web scraping
from the e-commerce site Magazine Luisa. These data have been validated with data from the Brazilian product registry. Brazil also expects to have 100% inverter
penetration rate after a policy revision comes into place in 2026. For Grenada (2023), Panama (2023), and Dominican Republic (2028), inverter unit penetration rates
were revised to align with in-person sales data as they were perceived to be more accurate.

31 The category "Not specified” represents part of the market that has not been characterized but is represented in the graph to provide a full picture of the market.
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Room AC markets in the 11 focus countries are fragmented, with most brands holding smaller shares ranging from
27% to less than 1%. Only in Barbados, Grenada, and Jamaica do single brands dominate (with shares of about
40%).

Different brands have different specialties. Brands headquartered in China tend to offer competitively priced
products, which has contributed to their growing market share in recent years; they currently lead regionally,
accounting for 30% of the LAC market. Korean brands, which account for 17% of the LAC market, tend to focus on

higher-end room ACs (Figure 8).

Figure 8: Brands with market shares and their headquarters

Multinational companies based in China and the Republic of Korea dominate overall sales of room ACs. Brazil, where units are locally manufactured,
and Mexico, where they are imported and given local branding, also account for a substantial share of sales. (Source: BSRIA, 2023)
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3.2 Trade flows and trade agreements

Split room AC systems sold in the LAC region are imported (primarily from China) as well as locally manufactured
(but only in Argentina and Brazil).32

Figure 9: Room air conditioner trade flows in Latin America and the Caribbean, in thousands of units

Countries are displayed only if bilateral trade flows meet or exceed 4,000 units. Most room AC imports in the 11 focus countries originate in China.
Imports from other countries are minimal, and intra-regional room AC trade is insignificant. (Source: UN Comtrade Data, 2023)

32 Mexico is another manufacturer of ACs in the region, although the country primarily manufactures commercial and industrial units for export. Since the scope of this
study includes only single split room ACs, Mexico was not considered a manufacturer for the purpose of this study.
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According to UN Comtrade data, China exported over
99%?% of room AC imports to 11 LAC countries in 2023,
totaling an estimated 4.9 million units (Figure 9), with
the majority destined for Mexico (75%), Colombia
(11%), and Chile (8.2%). Other import sources, such as
the United States, Thailand, and the Republic of Korea,
contributed much smaller volumes.

Intraregional trade within the 11 focus countries in the
LAC region remains minimal. Excluding Panama, pass-
through trade is not happening with any significant
trade volume for these countries. In Panama, a high
proportion of imported units are re-exported, indicating
that the country is a key transit hub that facilitates
trade within and outside the LAC region, particularly
through its free trade zones (FTZs). Up to 25% of room
ACs imported and re-exported to countries in the LAC
region go through Panama, primarily through the Colén
Free Trade Zone, which is the largest FTZ in Latin
America and the second largest worldwide.

Over the last decade, the volume of room AC imports
into the 11 focus countries from China stayed largely
the same or saw a slight increase in the focus

economies, with the exception of Mexico (Figure 10).

This growth in the room AC market in 2023 likely stems
from several factors: extreme weather events and
record-high temperatures, strong foreign investment
driving economic expansion, a gradual decrease

in inflation bolstering consumer confidence and
spending, and a robust post-COVID rebound in

the construction sector. Also, in 2020, the heating,
ventilation, and air conditioning HVAC industry was
declared an essential industry for public health due
to the COVID-19 pandemic, which may have also
contributed to the demand growth »i

Various policies, including import tariffs, energy
efficiency standards, free trade agreements, and local
content requirement policies, impact markets and trade
across the region. This influence takes various forms.
High import tariffs can make imported products less
competitive (as seen in Argentina), while free trade
agreements facilitate trade. Energy efficiency standards
can be employed to restrict imports of low-efficiency
room ACs. Local content requirement policies can
encourage in-country investment and local production
over imports (as seen in Brazil).

Figure 10: Volume of room air conditioner trade imports to Latin America and the Caribbean from China

Imports from China remained steady over the past decade, except in Mexico, which has experienced sharp increases in room AC imports since

2020. (Source: UN Comtrade data, 2013-2023)

33 This study used two data sources to estimate the proportion of Chinese
imports to the 11 focus countries: in-store data and Comtrade data.
Discrepancies in import figures from China between the two sources likely arise
from differences in data collection methods—Comtrade data are recorded using
HS codes at the point-of-entry to the country, while in-store data reflect the actual
room AC units available at the point-of-sale to consumers.
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Barriers to intraregional room AC trade

Intraregional trade of room ACs in the LAC region is
limited by economic, regulatory, and technical factors.

Room ACs manufactured in Argentina are less cost-
competitive than imported units from major room
AC producers like China because of transport and
labor costs.*ii |nflation and import tariffs can also
contribute to higher prices.

Another barrier to interregional trade is the variation
in test standards, policies, and performance metrics
found across the region. This creates a burden

on manufacturers to comply with different policy
frameworks.

Furthermore, differences in voltage3* and frequency®
standards across LAC countries create incompatibility
and can lead to challenges in efficiency policy
harmonization efforts, trade of room ACs, and
compliance testing.

Section 4.2 discusses the harmonization of efficiency
policies and standards and its benefits.

Trade policy agreements

Agreements impacting trade in the LAC region are
detailed below.

Intraregional trade agreements

Within the region, several agreements stand: the
Mercosur trade bloc in South America, the Andean
Community trade agreement in the Andean region, and
the Caribbean Community (CARICOM) in the Caribbean
region. There are no tariffs for room ACs traded
between members of these individual trade blocs.

See Annex 2 for more information.

Trade agreements with China

Chile is the only focus country that has a free trade
agreement with China. This agreement, which was

34 Some LAC countries use 120V systems (e.g., Mexico), while others use
220-240V systems (e.g., Brazil, Argentina, and Chile). Room ACs are designed for
a specific voltage input, so using a 220V unit in a 120V country (and vice versa)
will not work without a transformer, which is costly and may create safety issues.
35 Motors and compressors in room ACs are tuned to a specific frequency;

using a mismatched frequency with a unit negatively impacts performance and
lifespan. For example, 60Hz is common in most Latin American countries (e.g.,
Mexico, Colombia, Brazil) while 50Hz is used in Argentina and some Caribbean
countries.
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signed in 2006 and upgraded in 2017, eliminated
or heavily reduced tariffs on room ACs imports from
China.

The Belt and Road Initiative (BRI) is China’s primary
approach to international cooperation and trade.” Over
140 countries have signed cooperation agreements
with the BRI, including eight of the focus countries for
this report.®,¥i While BRI countries are not necessarily
involved in trade agreements with China, partner
agreements can include trade terms with China. This
can create trade hubs, facilitate trade and investment,
and even harmonize customs regulations and
procedures.

Free trade zones

Free trade zones (FTZs) offer incentives for
manufacturers, importers, and exporters to operate
there. i In many cases, they allow for deferred tariffs
and taxes while goods remain in the zone. FTZs

are also often strategically located near ports and
airports, lowering transport costs. FTZs that allow local
assembly or manufacture of products attract foreign
direct investment and create jobs. Re-export may

be more advantageous from an FTZ due to strategic
location and exemption from domestic tariffs. These
FTZs are described in more detail in Annex 2.

3.3 Local room air conditioner
production and policies

Argentina and Brazil are the only room AC producers®’
in the region, producing 4 million and 0.9 million split
units in 2023, respectively."¥ Brazil and Argentina
manufacture room ACs primarily for their domestic
markets and have limited imports from and exports to
other countries.

Both countries have local content requirements (LCRs)
policies that require certain percentages of production
inputs to be sourced from domestic manufacturers.
These policies aim to promote domestic industry and
employment and foster economic growth.x"

36 Argentina, Barbados, Chile, the Dominican Republic, Grenada, Jamaica,
Panama, and Uruguay.

37 In two countries, some manufacturers assemble room AC units, while others
perform partial or full manufacturing of components.



Argentina

In Argentina, the dominance of domestic room AC
assembly over direct imports is largely due to the
country’s special industrial promotion regime, which
provides significant tax and customs benefits to room
AC manufacturers in the Tierra del Fuego® FTZ Vi
Argentina has also tightly regulated room AC imports
to limit international competition with local production
and imposes explicit anti-dumping tariffs and duties
on room AC imports from China.*i Collectively,

these policies shield locally produced products from
competition with imports.

Argentina enforced LCRs in the 2000s and 2010s,
encouraging local assembly of room AC imports. i
Today, over 95% of room ACs sold in the country are
assembled locally. However, with the country’s shift
toward trade liberalization and deregulation, LCRs
are now largely unenforced, likely increasing import
competition.

Brazil

In Brazil, 99% of room AC demand is met with locally
assembled units whose components are primarily
imported from China.“* The country has one local
compressor manufacturer, Tecumseh, but it currently
supplies less than 20% of the compressor demand
for domestic room AC manufacturing.' Forthcoming
updates to local content requirements, set to go

into effect in 2027, will likely require Brazilian room
AC manufacturers to use a larger share of locally
manufactured compressors. According to interviews
with several local manufacturers, many industry
players have raised concerns that the quality of locally
manufactured compressors may impede room AC
manufacturers’ ability to meet stringent efficiency levels
under Brazil's labeling program.

Brazil previously required 30% local content for inverter
compressors (down from 60%), but now uses the
Basic Production Process (PPB), a point-based system
setting minimum local content based on room AC
type."Non-inverter units typically face stricter LCRs
than inverter models. Manufacturers often set up
factories in the Manaus FTZ, where they benefit from
tax and tariff exemptions if PPB rules are followed,
despite high tariffs and complex customs procedures.

38 More than 95% of room ACs sold in the domestic market are assembled
locally in Tierra del Fuego from imported components sourced primarily from
China, Thailand, and Malaysia and sold under license from multinational brands
(e.g., LG, Samsung) by companies including BHG, Newsan, and Mirgor.
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More details about FTZs can be found in Annex 2.
3.4 Room air conditioner prices

This analysis found significant room AC price variation
among the focus countries. In countries with high room
AC prices, low- and medium-income households may
not be able to purchase these appliances.

The price of room ACs can be impacted by various
technical, market, and economic factors. Technical
factors include room AC type (e.g., cooling-only vs.
cooling-heating, inverter vs. non-inverter), additional
functionality and premium features (e.g., WiFi,
dehumidification, air purification), cooling capacity,
and energy efficiency. Non-performance elements such
as brand reputation, seasonal demand, manufacturing
location, and material costs may also impact prices.
Market factors include competition, seasonal climate
patterns (e.g., prices may rise during heat waves), and
consumer preferences. Economic factors, including
subsidies, import duties, value-added taxes, and
policies protecting local manufacturing, can also
impact prices.

This study compares room AC prices®* among the focus
countries for both cooling-only and cooling-heating
(also known as heat pump) room ACs. Preferences for
cooling-only and cooling-heating technologies differ by
country. Cooling-only room ACs dominate the market

in hot Caribbean countries, but cooling-heating units
are prevalent in temperate countries such as Chile,
Argentina, and Uruguay.

On average, cooling-heating units are more expensive
than cooling-only units, though prices also depend on
the factors discussed above.*° Our research found that
average prices for 3.52kW room ACs varied between
$342 USD to $728 USD for cooling-only units, and
between $504 USD and $1,162 USD for cooling-heating
units (Figure 11). On average, the least expensive
cooling-only units were found in Panama and the most
expensive in Grenada. For cooling-heating room ACs,
the least expensive were found in Uruguay, followed by
Brazil. The most expensive were found in Grenada and
Argentina.

39 These are normalized, or adjusted, prices for a 3.52kW capacity unit for each
country based on the data gathered during in-store data collection.

40 Detailed price analysis (e.g., various added taxes and fees) was out of scope
for this study.



High purchase costs are also linked to country-level factors. In Argentina, most room ACs are manufactured
domestically in Tierra del Fuego and have little to no competition with imports due to protectionist trade policies,
which may increase prices.*' High room AC prices in Grenada, where sales consist primarily of cooling-only units,
can be attributed to logistical factors (e.g., shipping and freight costs) and market factors (e.g., smaller market size).

Figure 11: Normalized room air conditioner prices for 3.52 kilowatt unit in 11 focus countries

Room AC prices vary among study countries, with consumers in Barbados, Grenada, and Argentina paying most for room ACs. On average,
cooling-heating room ACs are more expensive than cooling-only room ACs. (Source: CLASP analysis. The number of distinct models used for the
analysis was 1,410.)

Caption: Split ACs being manufactured. Currently Brazil and
Argentina are the only countries in the region manufacturing

split ACs, the most efficient type of room AC.
Photo: miss irine/AdobeStock

41 In Argentina, the current government is seeking to ‘liberalize” the market, which can help create a more competitive market. Allowing the importation of room ACs
with competitive prices can lead to lower product prices on average.
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Low-efficiency room air
conditioners

4.1 Market-based evidence

Low-efficiency room ACs are a significant presence
in LAC markets. In 2023, there were nearly 4.3 million
low-efficiency units sold across nine of the 11 LAC
focus markets, representing 52% of total regional
sales.*? In the remaining two markets, Colombia

and Uruguay, seasonal efficiency information is not
included on room AC units; thus, these countries are
excluded from the low-efficiency analysis.

In 2023, more than 70% of total room AC sales in
Argentina, Mexico, Panama, and the Dominican
Republic were low-efficiency units (Figure 12). These
low-efficiency units are both imported (in Mexico,
Panama, and the Dominican Republic) and locally
manufactured (in Argentina).

42 Total sales in 2023 (8.1 million) include 11.76% of sales for which the authors
do not have efficiency data and therefore cannot categorize as low efficiency; it is
likely that the percentage of total sales that were low efficiency in 2023 is higher

than 72%.

Similar trends are likely to be occuring in Chile,
Jamaica, and Barbados based on the distribution of
efficiency levels for room ACs with known efficiencies.
However, limited efficiency information at the point

of sale prevented a precise assessment of those
markets.*

Of the nine focus countries included in this analysis,
Brazil has the most efficient market with the highest
proportion of sales that meet global benchmark levels.
Over half (55%)* of units there are efficient, while only
about a third (34%) are low efficiency.*

Brazil's market has transformed following recent
efficiency policy revisions (see Box 3) and is expected
to continue this trajectory based on an efficiency policy
revision scheduled for early 2026 that is expected to
phase out non-inverter units.

Caption: Appliance store in Brazil where new efficiency
standards have drastically increased the share of efficient

units on the market.
Photo: Fernando Luiz Costa de Souza/CLASP

43 In Chile, the efficiency level is not reported on the energy label. In Jamaica and
Barbados, the products do not display efficiency at the point of sale either due to
insufficient compliance or the voluntary nature of the label.

44 This number includes marginal units, or units within 5% of the global
benchmark level. Marginal categorization was used for units sold in Brazil
because of the slight difference in test conditions between the traditional ISO
16358:2013 test method and Brazil's test method, which was modified by
introducing criteria in Ordinance No. 179 for using 29 °C test point at partial load
conditions.

45 The remainder of room AC sales in the market (13%) lack sufficient
information to enable a determination on the room AC efficiency levels.

27 Pathways to prevent environmental dumping of climate-harming room air conditioners in La



Figure 12: Low-efficiency room air conditioner sales for nine of 11 focus countries, with imported and domestically
manufactured shares indicated (2023)

Low-efficiency room ACs dominate the focus country markets, except for Brazil, where low-efficiency sales were estimated at 34%. The “low EE
locally manufactured” category includes units manufactured domestically by multinational companies. “Low EE - imported” includes units that are
imported, both by locally headquartered companies and by multinational companies. “Marginal” units are expected to meet the global benchmark
level but may have lower declared efficiencies due to differences in test requirements compared to the international standard (estimated within
5%). “Non-low efficiency” are units with efficiency above global benchmark levels. “Not specified” represents units for which efficiency information
is lacking. The estimated distribution of efficient units in the region is based on a sales-weighted market analysis. (Source: CLASP analysis. The
number of distinct models used for the analysis was 565, and the volume of room ACs on the market used for the analysis was 8,141,272)

Box 3: Brazil: A champion of efficiency policies for room air conditioners

In 2020, Brazil implemented new room AC energy efficiency standards that accelerated market adoption

of high-efficiency inverter technology. This was the first mandatory efficiency policy in Brazil based on the
seasonal performance metric (CSPF), which captures the efficiency benefits of inverter room ACs. In the same
year, Brazil also revised the efficiency labeling scale to better distinguish the highest-performing products in
the market, as most room ACs bear an “A” label, representing the highest efficiency class.

In response to the revised labeling scale, both multinational and local manufacturers, which collectively
manufacture locally nearly all new room ACs sold in the country, shifted to manufacturing more efficient
room ACs to meet the more stringent labeling levels. Over several years, the share of room ACs using
inverter technology has grown significantly, from an estimated 30% market share in 2019 to 65% in 2023, as
consumers have been able to more easily identify better-performing products.

In 2025, Brazil has the most efficient room AC market among LAC focus countries, with over 55% of the units
with known efficiencies performing at or above the global benchmark level.

Beginning in 2026, Brazil will further raise its energy efficiency levels, an improvement that is expected to
eliminate most non-inverter room AC units from the market.

In response to this efficiency policy revision, manufacturers are producing better-performing room ACs for

the Brazilian market while actively pursuing further improvements in product efficiency. However, challenges

and delays persist, largely due to Brazil's local content requirements and challenges with local component
suppliers, both of which continue to impact supply chains for room AC production.
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Brands and sources

Of all room AC units sold in the 11 focus countries,
just over half (52%) are low efficiency. Of these,
the majority (85%) are considered to arise from
environmental dumping.

Some room ACs that are considered environmental
dumping are imported (57%) by multinational
companies (through subsidiaries or distributors) or
by local companies who rebrand OEM-manufactured
room ACs. Others are locally manufactured (43%)

by multinational companies through subsidiaries

(an arrangement that is most common in Brazil) or
joint ventures (an arrangement common in Brazil and
Argentina).

A small percentage (8%) of low-efficiency room ACs
are manufactured locally by local companies and are
not considered dumping, and the remaining 13% of
units had insufficient information to analyze.

Chinese and Korean brands dominated the LAC
room AC market, while US and Swedish brands

held smaller shares.“ Together, these multinational
brands accounted for 54% of known low-efficiency
unit sales (Figure 13). Local brands with significant
market presence [e.g., Elgin, Philco, and Aggrato
(Brazil); Mirage, Mabe, and Prime (Mexico); and BGH
(Argentina)] also sold low-efficiency units, either
manufactured locally or rebranded from imported OEM
products.

Figure 13: Sources of low-efficiency room air conditioners sold in nine countries in Latin America and the Caribbean*

47

Low-efficiency units are both locally manufactured and imported. Overall, 85% of low-efficiency units are considered environmental dumping. Of
these, 43% were locally manufactured and 57% imported. Other low-efficiency units were manufactured locally by local companies and are there-
fore not considered environmental dumping. (Source: CLASP analysis. Number of distinct models used for the analysis was 565, and the volume of
room ACs on the market used for the analysis was 8,141,272.)

46 CLASP identified over 50 unique brands across nine markets.
47 JV stands for joint venture.
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Efficiency analysis

Across the nine room AC markets, the Brazilian market
has the highest proportion of efficient room AC sales.
The median efficiency in the Brazilian market is CSPF
6.0 Wh/Wh, making it the most efficient market in

the region (Figure 14). In other countries, median

efficiencies tend to hover at or above CSPF 5.0 Wh/Wh.

Argentina’s market is the least efficient, with a median
efficiency at CSPF 3.71 Wh/Wh.

On average, inverter room ACs are more efficient than
non-inverter room ACs. For the nine markets with
available seasonal efficiency information at the point
of sale,*® the median efficiency of inverter units was
CSPF 5.50 Wh/Wh compared to CSPF 3.50 Wh/Wh for
non-inverter units. However, over half (62%) of low-
efficiency unit sales in 2023 across nine markets

were inverter room ACs, indicating that the presence of

inverter technology does not guarantee that units will
be high efficiency.

The majority (80%) of room ACs exported from China
to nine of the 11 focus countries in 2023 did not

meet China MEPS (which are equivalent to the global
benchmark level), classifying them as environmental
dumping.* These units are exported from China by
companies headquartered in China, the Republic of
Korea, the US, and the LAC region (Mexico, Jamaica,
Chile, and Panama) that either have manufacturing
facilities in China or contract with manufacturers there
to manufacture room ACs.

Among room AC exports from China to LAC markets,
over 80% of units imported by brands headquartered
locally [i.e., those headquartered in Chile, Jamaica,
Mexico, and Panama (87%) and over 90% of brands
headquartered in China (91%), the Republic of Korea
(94%), and the United States (94%)] did not meet the
global benchmark level, as shown in Figure 15.

Figure 14: Range of room air conditioner efficiency levels in nine countries in Latin America and the Caribbean (2023), in

cooling seasonal performance factor

The box-and-whisker plot in Figure 14 shows the distribution of values for each category. The shaded boxes represent the interquartile range (from
the 25th to the 75th percentile), with a horizontal line inside each box marking the median and an X indicating the average. The plots are arranged
in order of median values. The most efficient market is Brazil (median CSPF 6.0 Wh/Wh) and the least efficient Argentina (median CSPF 3.7 Wh/
Wh). Most other markets have median efficiencies above CSPF 5.0 Wh/Wh. (Source: CLASP analysis. The number of distinct models used for the

analysis was 610.)

48 Even in countries where the seasonal performance metric is not part of the
official regulatory framework, some suppliers reported a unit's SEER or CSPF
values to facilitate sales across multiple markets. This graph presents average
CSPF data for nine of the 11 focus countries where CSPF or SEER (converted to
CSPF) information was available at the point of sale.
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49 This percentage is different from what the UN Comtrade database reports,
likely because of variations between sampled units and the broader LAC market.
Comtrade data are based on HS codes that can also include import data of
partial units that are counted as one.



Figure 15: Origin of companies that export room air conditioners from China, by efficiency and capacity

Over 80% of room ACs manufactured in China that were exported to focus countries do not meet the global benchmark level, indicating that these
units are considered to arise from environmental dumping. Note that some units used for the analysis have the same capacities and efficiencies
and therefore overlap in this figure. (Source: CLASP analysis. The number of distinct models used for the analysis was 368.)

Low-efficiency units are manufactured in Argentina
and Brazil by both LAC-headquartered and
multinational companies (Figure 16). Of the two
company types, local brands offer less efficient units
in both countries, on average. In Brazil, multinational
companies manufacture units that are an average

of 9% more efficient than units manufactured by the
local companies, while in Argentina, multinational
companies manufacture units that are 33% more
efficient, on average.
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Manufacturers in both countries use a combination

of locally manufactured and imported components,
mainly from China. Eligible local manufacturers have
an opportunity to upgrade production lines to produce
more efficient room ACs in addition to transitioning

to lower-GWP refrigerants with support from the
Multilateral Fund for the Implementation of the
Montreal Protocol (MLF).

Although the sale of locally manufactured, locally
branded low-efficiency room AC production is not
classified as dumping, the presence of low-efficiency
units from any source is detrimental to consumers and
increases power demands and associated emissions.



Figure 16: Efficiency ranges of room air conditioners manufactured in Brazil and Argentina and owned locally or by

multinational companies

On average, the room ACs manufactured in Brazil by multinational companies are more efficient than those of local brands. The least efficient
units sold in Argentina are manufactured by local brands. (Source: CLASP analysis. The number of distinct models used for the analysis was 121.)

The dots outside the whiskers of the plot are outliers

Brand climate commitments

The authors reviewed the publicly available climate
commitments of the LAC region’s eight most popular
Chinese, Korean, Swedish, and United States brands.
Annex 5 summarizes these commitments, providing
these commitments’ target years and scopes (e.g.,
reducing emissions throughout the value chain or in
business operations only).

Six of the eight companies have made commitments
to achieve carbon neutrality by 2030 (LG, Whirlpool),
2050 (Electrolux, Carrier, Samsung), or 2060 (Midea).
Of these, Samsung aims to achieve net zero only in
its business activities, while the rest have committed
to reduce emissions from their entire value chains,
including through improved product efficiencies and
use of lower-GWP refrigerants.

We have not identified publicly available TCL and Gree
emissions reduction targets.

4.2 The energy efficiency policy
landscape in Latin America and the
Caribbean

4.2.1 National policies

Appliance energy efficiency policies (i.e., MEPS and
labeling programs) and their implementation and
enforcement vary greatly by country.
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Some countries have also recognized the importance
of sustainable cooling and have developed cooling-
focused national plans and strategies to help meet
national targets and global commitments. A growing
number of countries are including cooling-related
targets in their Nationally Determined Contributions
(NDCs).

See Annexes 3 and 4 for additional information on
policies, plans, and strategies.

Minimum energy performance standards and
labeling

MEPS for room ACs in the focus countries are relatively
low, typically less than ISO CSPF 3.5 Wh/Wh. Brazil's
current MEPS align with the regional average at CSPF
3.14 for all capacities, but updated standards set to
take effect in 2026 will raise the bar to 4.5 CSPF for
small-capacity units and 3.9 CSPF for larger ones.
Panama also enforces MEPS above the regional
average (its MEPS are CSPF 4.54% Wh/Wh), as it

has adopted regionally harmonized standards for
inverter ACs as established by the Central American
Integration System (SICA) (Figure 17). Some countries,
like Argentina, have not updated their MEPS in over a
decade.

50 Converted from SEER 4.68 W/Wh.



Energy efficiency metrics vary, with Chile and CARICOM member states using the energy efficiency ratio (EER)
while most others use a seasonal metric such as the seasonal energy efficiency ratio (SEER) or cooling seasonal
performance factor (CSPF).

Figure 17: Current levels of minimum energy performance standards in focus countries

The EER metric is used in Chile and the CARICOM regional labeling framework. These are shown on the graph for illustrative purposes only, as EER
and CSPF metrics cannot be directly compared. Under the CARICOM regional energy labeling scheme, the lowest labeling rating is considered
MEPS. Countries that have adopted the regional labeling requirements include Grenada (mandatory), Barbados (voluntary), and Jamaica (manda-
tory). (Source: CLASP analysis)

All focus countries have mandatory or voluntary labeling frameworks for room ACs. Some countries have
developed their own frameworks, while others have adopted regionally harmonized labeling requirements within
SICA and CARICOM. The room AC policies of four focus countries—Uruguay, Barbados, and the Dominican
Republic—cover labeling only, not MEPS, and use the EER metric for measuring room AC performance.

Labeling thresholds in the LAC region are generally low (Figure 18), except in Brazil, where levels are scheduled to
become even more ambitious in 2026. Some countries, like Uruguay and Colombia, have not updated their label
thresholds in over a decade.
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Figure 18: Energy label rating levels for selected focus countries

The EER metric (indicated by *) is used in Colombia, Uruguay, the Dominican Republic and on the CARICOM regional label, which has been adopt-
ed in Jamaica (on a mandatory basis), Grenada (on a mandatory basis), and Barbados (on a voluntary basis). As noted elsewhere in this report,
seasonal and non-seasonal performance metrics, such as CSPF and EER, are not directly comparable. In this graph, both metrics are included to
illustrate the relative stringency of efficiency standards across countries. Brazil's 2026 labeling levels are the most ambitious in the region. For other
countries in the region, the highest labeling class (A) is set at CSPF 4.1 Wh/Wh or below. (Source: CLASP analysis)

4.2.2 Regional harmonization of room AC standards

To be considered harmonized, MEPS and labels need to be aligned on scope, test procedures, efficiency metrics,
and performance levels. Harmonization enables reduced policy development costs, facilitates comparable
results, streamlines customs procedures between countries, and alleviates the compliance burden and costs for
manufacturers. Efforts to increase harmonization in the LAC region are being addressed within CARICOM through
a regional voluntary labeling scheme and by SICA, which introduced harmonized MEPS for the region.

Photo: Fernando Luiz Costa de Souza/CLASP
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The refrigerant transition

The global room AC market has experienced a
refrigerant transition in recent decades. Between 1990
and 2010, countries around the world collectively
phased out chlorofluorocarbons (CFCs), once
commonly used in room ACs, to align with the ozone
protection objectives of the Montreal Protocol, which
was adopted in 1987.1i CFCs were replaced by R-22,

a hydrochlorofluorocarbon (HCFC) with lower ozone
depletion potential.

As environmental standards have continued to
evolve, R-22 is being phased out in favor of non-
ozone depleting alternatives.'i In its place, R-410A,
a hydrofluorocarbon (HFC), became the most widely
used refrigerant for room ACs globally.™

However, as concerns about climate change grew,

another property of refrigerants gained more attention:
their impact on the climate. R-410A has a high GWP
of 2,087.5, meaning that it is a greenhouse gas over
2,000 times more potent than CO, over a 100-year
period. Under the Kigali Amendment to the Montreal
Protocol, which was adopted in 2016, parties
committed to transitioning toward refrigerants with
lower climate impact. This prompted an increased use
of R-32 in room ACs, which has a GWP of 675.%

R-32 is also an HFC but is considered a transition
refrigerant, as the room AC sector is seeking to adopt
ultralow-GWP refrigerants such as R-290 (more
commonly known as propane), which has a GWP of just
3.3. However, adoption of R-290 can be slow, arising
from concerns about its flammability and safety issues
encountered during installation and operation.

Table 4: Reference list of refrigerants and associated characteristics

Global Warming Potential

Ozone Depleting

Refrigerant (GWP) Refrigerant Type Potential Flammability Toxicity
R-22 High (1,810) HCFC 0.05 None Lower
R-410A High (2,087.5) HFC (blend) 0 None Lower
R-32 Lower (675) HFC 0 Lower Lower
R-290 Ultralow (3.3) HC 0 Higher Lower

For this research, the authors used 100-year GWP values from Annex F of the Kigali Amendment to the Montreal Protocol. These values can be
accessed through UNEP’s OzonAction GWP-ODP Calculator: https:/www.unep.org/ozonaction/resources/gwp-odp-calculator-mobile-app/gwp-
odp-calculator. (Sources: ASHRAE and UNEP, “Update on New Refrigerants Designations and Safety Classification;” ™ US EPA, ORD, “IPCC AR4,
ARS, and AR6 20-, 100-, and 500-Year GWPs"” and California Air Resources Board i

5.1 Refrigerant transition in Latin
America and the Caribbean

Room AC markets in the LAC region reflect these global
transitions. No sales of R-22 units were found in any
focus study market.5' Brazil leads the market in the
transition to R-32. In 2023, units with R-32 comprised
75% of all sales there; by 2025, over 95% of room ACs

51 UN Comtrade data indicate that most refrigerants shipped to the focus
countries originate in China or the US, with refrigerants exports increasing from
China in recent years. While imports are not differentiated by end use in reported
data, it is assumed that broader refrigerant import trends can be assumed for
room AC refrigerants.

sold used R-32. By comparison, in Argentina—the

only other country that manufactures room ACs for its
local market—only 3% of all sales in 2023 used R-32, a
figure that grew to just 8% in 2025.

There are several potential explanations for this
disparity. One is that manufacturers in Brazil
(particularly multinational companies that manufacture
locally, which tend to transition to novel technologies
and processes faster than their local counterparts) may
have better access to new technologies and increased
ability to invest in upgrading production lines compared
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to their counterparts in Argentina. Another factor is that
Brazil introduced various strategies to move markets
away from obsolete refrigerants (Box 4). This indirectly
drives a refrigerant transition as part of the broader
technological shift, as the vast majority of room ACs
that meet the country’s efficiency requirements contain
R-32. In Argentina, recently approved MLF funding

will support the transition of room AC production lines
from R-410A to R-32 for six local manufacturers.5? The
transition is expected to be complete by the end of
2028.

In other countries in the LAC region, where room ACs
are primarily imported, R-410A continues to dominate
the market, ranging from 50% of sales in Grenada to
100% of sales in Colombia, the Dominican Republic,
and Panama. As of 2025, imports to the region are
broadly dominated by R-410A (78%), but some brands
are introducing R-32 into their product portfolios. See
Annex 6 for additional details.

On average, room AC units that use R-32 are more
efficient than those that use R-410A, with a median
efficiency of CSPF 5.53 Wh/Wh compared to CSPF 4.83
Wh/Wh for R-410A units. However, climate-friendly

refrigerants and high efficiency are not always linked;
some R-32 units are low efficiency. In 2023, 91%

of units sold with R-410A fell into the low-efficiency
category, as did 40% of R-32 units and 38% of R-290
units.

The market share of R-32 in the LAC region has been
growing and is expected to continue increasing in the
coming years. Most focus countries are anticipated
to transition to primarily R-32 room ACs within the
next five years to align with their Kigali Amendment
commitments (Figure 19), especially as production is
scaled and prices for R-32 units become competitive
with less-efficient R-410A units. i

The next stage of this transition is expected to be to
R-290, although this change is not expected to take

hold in the region in the coming years. An exception
is Grenada, where significant efforts are being made
to accelerate the transition to R-290. See additional

information in callout Box 5.

Figure 19: Refrigerant transition: 2023 sales versus forecasted 2028 sales

In Brazil, R-32 dominates production; in Argentina, R-410A dominates imports and local production. The share of R-32 is expected to grow in all

focus countries. (Source: BSRIA)%

52 One manufacturer, Carrier, has started the manufacture of room ACs with R-32 in Argentina and will complete the full transition of production lines to R-32 with its

own resources.

53 Per BSRIA, other refrigerants primarily include R-454B, which is one of several low-GWP transitional blends under 750 GWP containing hydrofluoroolefins (HFOs).
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Box 4: Brazil's successful transition to R-32 in room air conditioner manufacturing and market

In recent years, the Brazilian government has taken laudable, significant steps to shift the domestic market
away from obsolete refrigerants. These efforts include:

Formalization of phasedown and phaseout documentation:

Brazil has released several strategic documents to support the phasedown and phaseout of climate-
harming refrigerants. Among them are the HCFC Phaseout Management Plan (HPMP), with Stage 3
approved in 2024, and the Kigali Implementation Plan (KIP), which is under preparation as of August 2025.
Designed to align national actions with global climate commitments, these plans provide a clear and
actionable framework for advancing the country’s refrigerant transition.

Monitoring and transparency:

The country created monitoring and transparency initiatives to track HCFC and HFC consumption. This
includes refrigerant import tracking data, managed by the Instituto Brasileiro do Meio Ambiente e dos
Recursos Naturais Renovaveis (IBAMA), which provides annual data on HCFC imports and exports.*

Technical capacity-building:

Brazil has prioritized capacity-building to ensure safe refrigerant handling by service technicians. One
notable initiative is the Training of Trainers program, which equipped 27 instructors from five regions
across the country with updated knowledge on safety protocols and best practices for handling low- and
ultralow-GWP refrigerants.X These efforts have strengthened national expertise, ensuring that technicians
understand the environmental advantages of these refrigerants and are prepared to safely install and
maintain systems that use them.

Import controls:

IBAMA sets import controls and quotas to manage the flow of restricted refrigerants into the country.
Since Brazil does not produce these substances domestically, import controls represent an effective way
to manage the supply of ozone-depleting substances (ODS) in the country.

As a result of these strong efforts to advance the refrigerant transition in the country, there have been
significant changes in the room AC refrigerant market. Sixty-two percent of all room AC models added to
Brazil's National Institute of Metrology, Standardization, and Industrial Quality (better known as Inmetro)
registry in 2020 used a high-GWP refrigerant, R-410A. By 2024, only 9% of all units added to the registry used

this refrigerant, which has been largely replaced in the country by a more climate-friendly alternative, R-32.

Brands and sources of R-32 room ACs
The availability of room ACs with R-32 varies by country. All multinational brands in Brazil have R-32 room ACs
in their portfolios, while in Argentina only Midea offers R-32 units (Annex 6). In focus countries that import room

ACs, both multinational and local brands offer R-32 units.

No brands were found to still sell R-22 room ACs in the 11 focus countries, suggesting that the transition away
from ozone-depleting refrigerants is approaching completion in the region.
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Box 5: Grenada pioneers market transformation to climate-friendly room air conditioners

Since 2005, Grenada has been actively preparing its market

and consumers for the introduction of room ACs using the
ultralow-GWP R-290 refrigerant to move the market toward more
environmentally friendly technologies. The country began by
installing 30 units under pilot projects before successfully importing
and installing the first R-290 room ACs on a commercial basis in
2019.%i

To build confidence among manufacturers, importers, and
consumers and ensure the market was ready for the refrigerant,
Grenada implemented a series of strategic steps:

1. Capacity-building and training:
Grenada provided specialized training for installers on the safe and

Caption: A female AC proper handling of flammable refrigerants. To date, over 80% of
technician working on a

R-290 split unit in Grenada. the room AC installation workforce has received this training. The
Photo: Ministry of Climate
Resilience, The

Environment & Renewable flammable refrigerants, which is accessible to local technicians,
Energy of Grenada

country also established a regional training center on handling
technical colleges, and professionals from across the region.

Development of a national code of practice:

A comprehensive code of practice for refrigerant handling was introduced, outlining strict safety
requirements and updated institutional procedures for the installation and maintenance of room ACs using
flammable refrigerants.

Stakeholder engagement and awareness:

Awareness campaigns, including a Green Cooling Communication strategy, targeted at importers and
consumers were launched to educate stakeholders about the benefits and safety of R-290 refrigerant-
based room ACs.

Following the successful implementation of these measures, manufacturers started supplying R-290 room ACs
to distributors in Grenada. The government further supported market adoption by eliminating import duties

on R-290 units, making them cost-competitive with room ACs using higher-GWP alternatives. Additionally,
some importers introduced consumer rebates to further incentivize uptake. As a result of these coordinated
efforts, the market share of R-290 room ACs in Grenada reached 10% by 2023 and is projected to grow to 65%

by 2028.*v Grenada has emerged not only as a regional leader but also as one of the global frontrunners in

transitioning to climate-friendly room air conditioning technologies.

5.2 Refrigerant agreements and policies

Overview of global agreements

In 2016, the Parties to the Montreal Protocol adopted the Kigali Amendment, which extends the Montreal
Protocol’s focus on ODS and requires the gradual phasedown of HFCs. Under the Kigali Amendment, Montreal

Protocol parties are required to gradually reduce HFC use by 80-85% by the late 2040s. This starts with a
production and consumption freeze followed by reductions, with different phasedown schedules.
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Caption: MOP36 in Bangkok, Thailand where countries met
to review progress under the Montreal Protocol and advance

actions to phase down harmful substances such as high-GWP
refrigerants.
Photo: IISD/ENB
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For Article 5 Group 1 Parties, 54 which include all

LAC countries included in this study, the refrigerant
production and consumption freeze started in 2024,
with a 10% CO.e reduction compared to the baseline
in 2029, followed by a 30% reduction by 2035, 50%
by 2040, and 80% by 2045. To comply with this
phasedown schedule, most focus countries have
licensing and quota systems in place to manage the
importation of HFCs. As a result of Kigali Amendment
implementation, R-32 has been gaining prominence
both globally and in the LAC region, though it is
considered a transitional refrigerant that is scheduled
for phasedown under the Kigali Amendment.

Country-level efforts

All 11 focus countries have implemented HCFC
Phaseout Management Plans (HPMPs) to comply with
the Montreal Protocol. These plans have included
policy measures, technical support, capacity-building,
and public awareness efforts to support the transition
toward low-GWP refrigerants.

Ten of the 11% focus countries have ratified the

Kigali Amendment, and six focus countries have
developed or are developing Kigali Implementation
Plans (KIPs), which are strategic national plans to
implement the Kigali Amendment that usually include
legislative measures, policy and regulatory measures,
a phasedown schedule, capacity-building and
technology support plans, and refrigerant monitoring
and reporting scheme plans. Mexico, Grenada, and
the Dominican Republic have proposed KIPs, which the
Executive Committee of the Multilateral Fund for the
Implementation of the Montreal Protocol subsequently
approved,™ and Argentina, Chile, and Brazil*i are
developing KIPs. Uruguay and Barbados™i are
beginning the KIP development process, but have yet to
officially publish their documentation.

In addition to efforts to fulfill Kigali Amendment
obligations, some countries have introduced other
cooling-sector policies or programs. Brazil, though
still developing its KIP, includes HFC reduction targets
in its NDCs, aiming to cut net greenhouse gas (GHG)
emissions by 59-67% below 2005 levels by 2035.%x

54 Article 5 Parties are differentiated by group to accommodate varying
economic and developmental circumstances of different countries. While all LAC
countries included in this study are categorized as Group 1, other A5 countries
that export room ACs, such as India, may align with a different phasedown
schedule, which may impact available room AC imports for LAC countries.

55 Jamaica is the only focus country that has not yet ratified the Kigali
Amendment.
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Grenada'’s National Cooling Action Plan highlights

a further shift to near-zero-GWP refrigerants like
R-290, with a planned ban on refrigerants with a GWP
of 10 or above and a target to predominantly use
hydrocarbons for cooling between 2041 and 2050.>
The country’s draft legislation banning room ACs with
refrigerants GWP greater than 750 is awaiting vote in
the parliament. Uruguay'’s energy label registry, though
based on unverified importer data, shows a growing
shift from R-410A to lower-GWP refrigerants such as
R-32.

Multilateral Fund support for refrigerant
transition efforts

All 11 focus countries are Article 5 (A5) Parties under
the Montreal Protocol and are eligible for support from
the Multilateral Fund for the Implementation of the
Montreal Protocol (MLF), which covers costs incurred
by countries for activities supporting the refrigerant
transition, including the development of policies,
standards and regulations; technical assistance to
promote refrigerant containment, industry conversion,
and capacity-building of technicians; promotion

of alternative technologies through demonstration
projects; and activities to promote adoption of low-
GWP alternatives.* Since its launch, the MLF has
funded over 10,070 projects in 144 A5 countries, ™
contributing to the phaseout of 756,000 metric tons of
ODS and demonstrating the success of frameworks like
MLF in advancing the refrigerant transition.

A large share of MLF funding supports the development
and implementation of HPMPs and KIPs, managed by
the Montreal Protocol Implementing Agencies UNEP,
UNDP, UNIDO, and the World Bank. Argentina and
Mexico currently have the most approved MLF funding
among the focus countries (see Annex 7 for details).
The support includes activities such as institutional
strengthening; capacity-building; policy and legislative
review; gender mainstreaming; adoption of low-GWP
technologies; and training, enforcement, and public
awareness of phasedown initiatives to help countries
meet HFC phasedown targets. In addition to these
initiatives, HPMPs and KIPs assist focus countries in
safely and effectively transitioning to lower-GWP room
AC technologies, including addressing issues relating
to flammability of R-32, R-290, and other low-GWP
refrigerants. These projects are laying the groundwork
for the integration of low-GWP refrigerants into national
room AC markets.



The MLF supports and funds National Ozone Units
(NOUs), which are the government units responsible
for helping ensure compliance with Montreal Protocol
obligations and managing national phasedown
programs to align with the Montreal Protocol, KIPs,
and HPMPs.®ii NOUs carry out a wide range of
responsibilities, from overseeing data collection and
reporting to guiding and supporting projects funded by
the MLF. They also play an important role in shaping
refrigerant policy and regulations, coordinating efforts
across governmental bodies, and implementing
technician training programs. United Nations
Environment Programme (UNEP) OzonAction also
helps government and industry stakeholders in Article
5 countries meet their Montreal Protocol compliance
obligations through capacity-building, technical
assistance, and policy support.

Air conditioner manufacturers in the focus countries
may be eligible to access MLF funding to increase the
energy efficiency of their products alongside refrigerant
conversion under three new modalities. In 2024, the
MLF opened a $100 million USD funding window for
projects to enable eligible manufacturers to increase
the energy efficiency of equipment at the same time
as manufacturers convert to low-GWP refrigerants.
This window is being supported with additional $40
million USD of revolving funds to scale up the adoption
of energy-efficient, low-GWP technologies.*" An
additional $20 million USD supports complementary
energy efficiency products, including in the servicing
sector.

5.3 Room air conditioner servicing

The installation, use, operation, and maintenanceof
room ACs vary among focus countries. In most
countries, domestic room AC units do not typically
undergo preventative maintenance, and instead are
serviced only when they stop working or have reduced
performance.

Refrigerant handling at servicing and end-of-life is one
of the most frequently cited causes of refrigerant
failure and leakage in room ACs.™ These practices
vary widely between countries and technicians. NOUs
conduct extensive technician training in the focus
countries to improve refrigerant handling practices,
including in-person workshops, online courses, and the
provision of informative resources like fact sheets or
educational curricula. Nonetheless, local stakeholders
report that technicians are not always educated about
the best ways to service a unit and may not follow
manufacturer guidance for refrigerant reclamation.
Where technicians are well-trained and incentivized,
they often carry refrigerant recovery equipment and
follow recommended practices when replacing units,
resulting in minimal refrigerant venting at end-of-

life; where they are not, they often directly vent the
refrigerant or dispose of units without reclaiming

it. Poorly trained technicians may also install units
incorrectly, causing equipment malfunction and/or
suboptimal room AC operation.%®

These differences in servicing practices suggest that
improved technician training protocols that align with
best installation®” and servicing practices could reduce
variability in refrigerant handling outcomes.

Box 6: Women in the heating, ventilation, and air conditioning sector

Most LAC countries have adopted frameworks that support gender mainstreaming—an approach that
integrates gender considerations into every step of the project planning and decision-making process to
ensure equitable outcomes for all genders—in the energy or cooling sector. These efforts range from broad

frameworks (e.g., in Uruguay) to the incorporation of a gendered approach in national cooling plans (e.g., in
Mexico). Beyond that, several countries have implemented technician training programs targeting women in an
effort to bridge the occupational gender gap (e.g., Chile).

The MLF and OzonAction, for example, also incorporate gender mainstreaming into project planning, design,
and implementation. Key strategies include collecting gender-disaggregated data, ensuring inclusive planning
processes, and offering technical training opportunities that actively engage women, such as in the room AC
sector for service technicians.® For example, Chile conducted an initial diagnostic of the gender gap in the

refrigeration and air conditioning sector as part of the third phase of the HPMP to phase out HCFCs. i

56 Some of the most common installation errors include causing mechanical
damage such as punctures and installing units with piping kits that are too short
for the distance that the refrigerant needs to travel. Both errors may increase
refrigerant leakage over the lifetime of the unit.

57 Best installation practices can be found here: https:/www.igsd.org/wp-
content/uploads/2025/02/Handbook-of-Room-AC-Installation.pdf.
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5.4 Safety standards

A major barrier to the accelerated adoption of low-GWP
refrigerants is the health and safety risk associated
with many of these substances—particularly their
flammability. Many low- and ultralow-GWP refrigerants,
like R-290, are classified as highly flammable, which
has led to strict regulatory environments in many
countries. Existing safety standards, such as building
codes or other related standards, often restrict the use

Photo: Fernando Luiz Costa de Souza/CLASP

of ultralow-GWP refrigerants to specific applications
or impose charge size limits that constrain its
deployment.

To ensure that the market is ready for an accelerated
transition to R-290, opportunities exist to update
charge limits, expand technician training programs to
safely handle flammable refrigerants, and align national
building codes with international best practices.

42 Pathways to prevent environmental dumping of climate-harming room air conditioners in La




Room air conditioner access
and affordability

6.1 Room air conditioner penetration

Caption: As temperatures are rising,

and cooling access gaps cooling is no longer a luxury but a
necessity in many of the region's hot
and humid countries such as Barbados,

Cooling demand is unevenly distributed across the Gl el demgles:
Photo: Kawee/AdobeStock

focus countries. Some countries have hot, humid
tropical climates that require year-round cooling, while
others are more temperate, requiring only seasonal
cooling. In cooler countries, room ACs are often
cooling-heating units, reducing the need for multiple
temperature-regulation appliances.

Variables such as purchase price, operating costs,
electricity access, and thermal comfort norms also
affect room AC penetration rates across the focus
countries. Regionally, no dominant penetration rate
trend emerges based on income, climate, electricity
price, or other socioeconomic conditions.

Fifteen percent of households in the LAC region own
air conditioners,™ii and additional research finds that
the lives and livelihoods of approximately 67.8 million
people in the region, or 10% of the total population, are
at high risk%® due to a lack of access to cooling.** Of
the focus countries, Brazil had the largest population
of high-risk inhabitants, who comprised approximately
34 million people in 2023, representing 16% of the
population.

This study attempts to quantify the cooling access

gap in the LAC region. The cooling access gap can be
defined as the difference between the “ideal” saturation
of room ACs in which everyone in need of a room AC
can purchase one (a counterfactual known as the
maximum saturation rate)>® and the number of people
who currently have access to cooling technologies
(known as the penetration rate).

58 According to SEforALL, populations at high risk are those that “lack access

to cooling for thermal comfort, food and agricultural produce, and medical
products.” This includes populations lacking access to electricity, likely living in
extreme poverty. Groups at medium risk are ready to purchase cooling appliances
but the available options are not sustainable and affordable.

59 Maximum saturation rate was calculated based on CLASP’s Mepsy cooling
degree days data, and room AC penetration rate data were obtained from various
sources including BSRIA, government surveys, and interviews, and then validated.
Additional information on the calculation of the climate maximum saturation is
available in Annex 1.
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Figure 20: Room air conditioner access gap for residential sector in 11 countries, 2023

Additional information on the calculation of the access gap can be found in Annex 1. (Source: Penetration rate was estimated from a variety of
sources. For countries with detailed statistical data available, the penetration rate was taken from the most recent survey on room AC ownership
(Colombia, Dominican Republic, Mexico, and Panama). For countries without detailed statistical data, the penetration rate provided by BSRIA or
estimated by the expert consultant was used (Argentina, Brazil, Chile, Grenada, Jamaica, and Uruguay). There is no room AC penetration data for
Barbados. The regional penetration rate of 15% was assumed to be representative of the country, which was reported by the IEA in 2023: https:/
www.iea.org/commentaries/setting-the-standard-how-central-america-is-harmonising-energy-efficiency-for-appliances.)

This analysis found the largest access gaps in Caribbean countries (Barbados, the Dominican Republic, Grenada,
and Jamaica), where over 80% of households lacked adequate cooling (Figure 20). The smallest gaps (15%

or less) were observed in more temperate countries like Argentina, Chile, and Uruguay. Demand for cooling

is expected to increase due to rising temperatures, increased extreme heat events, and growing incomes and
urbanization.

IEA projects a rise in cooling degree days (CDDs)®' in the LAC region from 29% to 43% between 2041 and 2060
compared to 1990."

60 A large access gap is identified as a gap of 50% and above.

61 CDDs are the number of days that cooling is needed over a given period, based on the assumption that when the outside temperature is 18 °C (65 °F) or lower,
cooling is not needed for comfort.
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Impacts of a lack of access to cooling

The impacts of a lack of access to cooling range

from general discomfort and reduced productivity to
increased risk of heat-related illnesses and mortality.
Deaths due to heat have risen significantly in the last
three decades, both globally and in the LAC region. In
the LAC region, the deaths of adults 65 years old and
over that can be attributed to heat exposure increased,
on average, by almost 240% from 2000-2004 to
2017-2021 .

Drivers of cooling access gaps

Primary drivers of the cooling access gap include:

* Room AC purchase and installation costs limit
the ownership of these appliances. There is also
limited access to financial assistance (including
rebates, subsidies, and incentives) for the
purchase and installation of air conditioning units
in the focus countries. This is discussed further in
section 6.2.

*  High electricity costs paired with inefficient
equipment compound air conditioner operating
costs. Related challenges include required long
operating hours and poorly insulated/ventilated
homes.

* Limited or unreliable access to energy
infrastructure, especially in geographically or
economically isolated areas such as low-income
rural districts. For example, while Brazil has
electricity coverage throughout the country,
there are significant disparities in the quality and
consistency of coverage for rural and Amazonian
regions. In the north of Brazil, approximately
4.4% of rural residents lack access to electricity
compared to 0.1% in urban locations. i

6.2 Cooling access gaps for vulnerable
groups

Certain population groups face disproportionately
higher risks from dangerous heat exposure, including
older adults, children, persons with disabilities, and
women—especially pregnant women.* Studies have
shown that children, the elderly, and pregnant women
subject to high heat have impaired thermoregulation
and may face increased risk of dehydration, heat
stress, heat stroke, and cardiovascular events.
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For pregnant women, high heat means a higher risk
of hospitalization, preterm labor, maternal mortality,
preeclampsia, and other dangerous complications.
Exposure to extreme heat throughout pregnancy is
linked to a 27% increase in the risk of severe maternal
morbidity, with a 28% increase during the third
trimester alone. v

For children and infants, mortality rates may increase
during heat waves.™ Ninety percent of children in the
LAC region are exposed to two or more overlapping
climate and environmental shocks, including heat
WaVeS.IXXXVi

Elderly populations are also affected by heat. In the
Caribbean, older people often reside in crowded
substandard housing (particularly in low-income
communities), making them more susceptible to heat-
related health risks.™i Limited income and inadequate
insulation exacerbate vulnerability to heat, as many
households cannot afford room ACs or their operating
costs.

The heightened sensitivity of vulnerable populations to
heat stems from a combination of biological factors,
pre-existing health conditions, and social inequalities.
Vulnerable populations may experience further elevated
risk due to low household incomes. Poverty drives

risk, and gender, poverty, and economic inequality

all influence individuals’ vulnerability and adaptive
capacities with respect to cooling access.™ii

Gender and cooling access gaps

In Latin America and the Caribbean, women may be
more likely to lack access to cooling than men. A

stark gender pay gap between women and men in

the region means that women, on average, earn 20%
less than men and are less likely to be able to afford

a room AC.™* An increasing number of households
are headed by women in the region, ranging between
29% and 50% in different countries.* For example, the
number of households headed by women in Chile grew
from 20.2% in 1990 to 47.7% in 2022, and a similar
trend is seen in Colombia.xi

Women also bear a disproportionate burden of
household labor. In many LAC countries, women spend
up to three times as many hours a week on household
chores. For example, in Mexico, women spend, on



average, 58.4 hours engaged in domestic labor, while
men spend 17.% In the Dominican Republic, women
spend approximately 31.2 hours a week on household
labor, while men spend only 9.6 hours a week on
average.*" Since only about 15% of households in the
LAC region own ACs,* women are likely to be exposed
to elevated heat risks while completing domestic tasks.

Women are also disproportionately represented

in informal employment®? and have more limited
opportunities for formal employment. The informal
employment gender gap in the LAC region has
expanded recently, leaving female formal employment
rates at 52% compared to the male formal employment
rate of 74%.*" In addition, domestic services are a
common source of informal income for women in the
LAC region, where there are about 18 million workers in
this field, 93% of whom are women.* This means that
women have fewer protections from labor laws than
men and may be more likely to be subject to informal
working conditions lacking adequate cooling.

6.3 Cooling affordability

The lack of access to cooling services and appliances
can also be understood from an affordability
perspective. For the purposes of this research, the
authors define energy affordability as the ability

of households to meet their energy needs without
sacrificing other essential expenses like food, housing,
and healthcare.

The affordability of a cooling appliance can be analyzed
on the basis of the appliance’s lifetime ownership

cost, which is composed of two primary variables: its
purchase price (also known as first cost) and the cost
to operate it relative to household income.*"ii The latter
cost is determined by the unit’s energy consumption
and the electricity price. The financial benefits of
efficient appliances—and, conversely, the financial
burdens of low-efficiency appliances —are most evident
when considering lifetime ownership cost.

62 Informal employment can be defined as employment where, in law or in
practice, the employed individual is not protected or covered by the country’s
labor laws. See expanded definition in the report glossary.
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6.3.1 Household income and room AC cost
analysis

The appliance purchase cost and operating cost
relative to income may be among the main constraints
on room AC adoption. Low-efficiency room air
conditioners may have a lower upfront cost, but

their higher operating expenses can make them less
affordable over time.

LAC countries covered in this study are considered
middle, upper-middle, or high-income,%® but some

have large income inequalities. Brazil and Colombia
have greater income inequality (with World Bank Gini
indexes®* over 0.5), while the other focus countries
have moderate inequality (with Gini indexes of 0.37-
0.49). Higher inequality means more households may
not have the means to purchase and operate room ACs.

Room AC purchasing costs relative to median
income

The cost of room air conditioners varies not only
across the 11 focus countries, but also in terms of
how much of the median income this cost represents.
The average® cooling-only room AC price exceeds
the median monthly income in Colombia (121%),
Grenada (108%), and Jamaica (119%). For cooling-
heating units, the unit price exceeds the median
monthly income in Argentina (132%), Brazil (104%),
Grenada (178%), and Jamaica (140%) (Figure 21). This
indicates that the purchase cost of a room AC may be
unaffordable for some households, particularly those
below median income.

63 Gross National Income (GNI) for upper middle income countries is
$4,466-513,845 USD and GNI for high income countries is more than $13,846
USD. Classification is based on World Bank Atlas Method for FY24 based on 2022
data. World Bank Group country classifications by income level for FY24 (July 1
2023-June 30, 2024).

64 The Gini index is a widely used measure of income inequality within a country,
that ranges from 0 (perfect equality) to 100 (maximum inequality). Higher Gini
index indicates greater income disparity among population.

65 Normalized average price for 3.52kW unit.


https://blogs.worldbank.org/en/opendata/new-world-bank-group-country-classifications-income-level-fy24?
https://blogs.worldbank.org/en/opendata/new-world-bank-group-country-classifications-income-level-fy24?

Caption: Residential building in Brazil

Pathways to prevent environmental dumping of climate-harming room air conditioners in La where many do still do not have
access to cooling.

Photo: Fernando Luiz Costa de
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Figure 21: Median monthly income compared to average room air conditioner prices for cooling-only and cooling-heating

technologies

In four countries, the room AC price is at or above the level of the median monthly income, making it more challenging for households to afford
room ACs. Given that women'’s incomes can be, on average, 20% lower—a disparity observed across the LAC region—they may be even less likely

to be able to afford purchasing a room AC. (Source: CLASP analysis)

Additionally, high installation costs, e.g., in Argentina,
may prevent people from purchasing a room AC even
if the purchase price is within their monthly household
income. Some households may also need to replace
room ACs sooner due to harsher environmental
conditions, such as high salinity.

Operating costs

Even when households can afford to purchase a room
AC, high operating costs may render room AC use
unaffordable. In Latin America, average household
expenditure on energy services is second only to food,
indicating that energy costs represent a significant
financial burden to many in the region.

Monthly costs to operate a room AC depend on the
number of hours the unit is run as well as on the

country’s electricity price. In countries and regions with
temperate climates, room ACs operate for fewer hours,

resulting in lower monthly bills. In currently moderate
climates in Argentina, Chile, Mexico, and Uruguay, the
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average cost of running a room AC® can be up to 1% of
median monthly income (Figure 22). In countries with
higher electricity prices (e.g., Jamaica and Grenada) or
countries with hot and humid climates (e.g., Panama,
the Dominican Republic, and Barbados), room AC
operating costs constitute a much higher proportion of
a household’s overall expenditures.

Grenada has the highest cost to run room ACs in the
LAC region, estimated at 11% of median monthly
income, followed by Jamaica and Colombia at 6%.

66 With cooling capacity of 3.52kW.



Figure 22: Monthly income and monthly operating room air conditioner costs for 11 focus countries

In six of the focus countries, the monthly room AC operating costs are 4% of median monthly income or higher. Women may need to allocate a
higher share of income for running room ACs, because their incomes can be, on average, 20% lower—a disparity observed across the LAC region.

(Source: CLASP analysis)

Cooling affordability for low-income people
and other vulnerable groups

The affordability of operating room ACs can vary across
different income levels within a country. People in

the lowest three quintiles®” —or the poorest 60% of
households—may have to allocate a high proportion of
their incomes to pay for the operational costs of room
ACs.

On average, households in Latin America and the
Caribbean spend between 7% and 9% of their monthly
income on energy. Among the poorest households,%®
however, this figure often rises to more than 24% of
their income.©

Between 2019 and 2021, the number of people living
below the poverty line in the LAC region increased by
7%. This translates to 14 million people falling into
poverty and paying a higher proportion of their income
for electricity.

When disaggregating average monthly income by

67 A quintile is a value that divides a set of data into five groups of equal size.
In this analysis, households were divided into five groups based on their income
levels. The first quintile includes the households with the lowest income and the
fifth quantile, the highest. The first three quintiles group 60% of households with
the lowest incomes.

68 One in 20 of the poorest households are in the bottom income quantile.
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income quintiles, households in the lowest three
quintiles may be expected to allocate a significant
portion of their incomes to room AC operation. This can
reduce resources available for other essential needs
(i.e., food and education), making the households
energy poor. Energy poverty, in turn, can further

widen the gap between higher- and lower-income
households.ci

The analysis showed that in 2023, the poorest 20% of
the households in Brazil, Jamaica, and Panama may
have spent more than 15% of their incomes on cooling,
while in Colombia and Grenada, household cooling
expenditures across all income levels could have
exceeded 20% (Figure 23). Even lower middle-income
households in these countries (accounting for 40% of
all households) may have spent 6-7% or more of their
incomes on cooling, making room AC ownership and
use less affordable.

Room AC operation is more affordable in Argentina,
Chile, Mexico, and Uruguay, where the poorest 60% of
households are believed to spend less than 3% of their
income on cooling. Lower relative shares of household
expenditure are associated with fewer hours of room
AC operation and lower electricity prices.



Figure 23: Household spending on cooling by quintiles (quintiles 1-3) for 11 countries

In seven focus countries, running a room AC would cost the poorest 60% of households between 3% and 27% of their monthly income. (Source:

CLASP analysis)

Policy and incentive programs targeting
improved access to cooling

Several country-specific programs in the LAC region
target cooling access through increasing room AC
affordability. Similar to programs in other regions,®,cii
these include loans, on-bill or on-wage financing,
and subsidies to allow households to purchase high-
efficiency room ACs.

In Colombia, the Fund for Non-Conventional Energy and
Energy Efficiency plays an important role in supporting
energy efficiency and clean energy policy objectives
through project financing and investment.©* From 2020
to 2022, this program replaced more than 10,150
refrigerators and ACs with high-efficiency models in
low-income households.

In Mexico, the Household Appliance Replacement
Program replaced 1.9 million refrigerators and ACs

(all over nine years old) in low-income households
from 2009 to 2012.%' This led to an estimated savings
of 6,770 GWh, equivalent to 8% of the nation’s annual
residential electricity consumption. The program
achieved cost recovery within about four years, saving
the equivalent of $83.2 million USD in annual subsidies
through avoided energy consumption.

69 An example in Ghana is ECOFRIDGES, an on-wage financing mechanism.
Introduced in 2019, it reduces the initial purchase cost of efficient room ACs by
providing zero-interest loans for 12 months for salaried workers to help them
purchase appliances that have higher upfront cost.
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The Brazilian Program of Energy Efficiency is an
example of a long-term energy efficiency program
benefiting low-income households.* Under this
program, utilities must dedicate a portion of revenues
to improve end-use energy efficiency. About half of
these investments in energy efficiency have been
directed toward low-income households. Estimates
show these projects have saved an average of 6.9%
of the average monthly electricity consumption for
participating low-income households.



Policy impact scenarios

This section highlights the estimated GHG emissions,
energy, and cost savings associated with a transition
from low-efficiency, high-GWP room ACs to high-
efficiency, low-GWP room ACs for all 11 focus countries
in the LAC region. The analysis was conducted using
CLASP’s open-access impact modeling tool, Mepsy, to
estimate indirect emissions and lifecycle cost savings
from room AC efficiency improvements, alongside an
in-house direct emissions model to assess the impact
of refrigerant leakage during servicing and at end-of-
life disposal. Data for both models originated from
multiple sources, including BSRIA market data, on-the-
ground in-store data collection, interviews with local
stakeholders, and industry reports.

See Annex 1 for more information on the methodology
and assumptions used for impacts modeling.

7.1 Scenarios

To evaluate the potential effects of policy change, the
authors developed multiple policy scenarios based

on their regional relevance, including the adoption of
global benchmark efficiency levels and next-generation
efficiency levels as the MEPS in all focus countries. The
R-290 refrigerant transition scenario was chosen as it
represents the next phase in the region’s shift toward
low-GWP refrigerants.

To analyze the impact of policy change, the authors
defined a business-as-usual and three policy scenarios
as shown in Table 5. These scenarios present different
policy ambition for efficiency (scenario 1 and scenario
3) and refrigerant transition (scenario 2).

Table 5: Business as usual and three scenarios for impact evaluation

Scenarios Energy efficiency

Refrigerant

ACs in 2027 (CSPF 6.1 Wh/Wh).

Business- Current market and future projections in Market-driven transition in refrigerants, beginning
as-usual accordance with projected growth trends. BAU | with a shift from R-410A (the dominant refrigerant in
(BAU) assumes no policy intervention. most focus countries) to R-32, followed by a transition
to R-290 starting in 2035. This trajectory aligns with
the HFC phasedown schedule outlined in the Montreal
Protocol and is supported by ongoing technological
advancements.
Scenario 1 Adoption of global benchmark MEPS for room | Ongoing (market-driven) transition to R-32, followed by a

transition to R-290 starting in 2035.

Scenario 2 Adoption of global benchmark MEPS for room
ACs in 2027 (CSPF 6.1 Wh/Wh).

Accelerated market transition to an ultralow-GWP
refrigerant (R-290), which will be introduced to the
market in 2029.

Scenario 3 Adoption of global benchmark MEPS for room
ACs in 2027 (CSPF 6.1 Wh/Wh) and adoption
of next-generation MEPS in 2029 (CSPF 7.59
Wh/Wh).

Ongoing (market-driven) transition to R-32, followed by a
transition to R-290 starting in 2035.

(Source: CLASP analysis)
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To quantify CO.e’® reductions in each scenario,

the authors first modeled indirect emissions using
CLASP’s public-access climate impact calculator,
Mepsy, i to quantify emissions reductions associated
with reductions in electricity use due to improved
energy efficiency. Second, the authors modeled direct
emissions using CLASP’s in-house direct emissions
model to estimate CO.e reductions from a shift toward
ultralow-GWP refrigerant usage in room ACs.”

The authors then calculated consumer cost savings
using a lifecycle cost (LCC) analysis method that
estimates the costs of purchasing and operating the
room ACs. The authors did not include refrigerant
and servicing costs in this analysis, primarily because
servicing is rare in the countries included in the
analysis, with research indicating that units are
serviced only when broken, typically less than twice
over an appliance’s lifetime. Further, refrigerant and
servicing costs—whatever the practice —are uniform
across policy scenarios, indicating that only product
and performance costs are relevant for impact
comparison. Changes in purchase cost were modeled
for each scenario to account for potential price
increases from efficiency improvements.

The authors estimated lifecycle costs for BAU and the
two efficiency policy scenarios (scenarios 1 and 3).
The authors then estimated the average consumer cost
savings for each focus country by comparing room AC
lifecycle costs under the same scenarios.

Additional modeling assumptions are listed in Annex 1.
7.2 Impact analysis

Lowefficiency room ACs are readily available across
the focus country room AC markets. Without policy
intervention, they are projected to result in upwards of
1,350 Mt CO.e emissions cumulatively by 2050 (Figure
24).

Analysis of the three policy scenarios yielded the
following results.

70 A carbon dioxide equivalent (CO,e) is a metric measure used to compare

the emissions from various greenhouse gases based on their global warming

potential (SWP), by converting mass of other gases to the equivalent mass of

carbon d\omde wwth the same globa\ warmmg potentlal ttps [zec europa. euz
hp?

71 For direct emissions, the authors used GWP 100~ year va\ues as reported in
the Kigali Amendment. Additional information on direct emission modeling is
available in Annex 1.

52

Policy scenario 1: All 11 focus countries adopt
current global benchmark MEPS by 2027.

* Climate benefits
The region would achieve cumulative emissions
reductions of 43 Mt CO.e between 2027 and 2050
(Figure 25), equivalent to removing one coal-fired
power plant from the grid mix over a period of 20
years.”?

¢ Consumer benefits
Consumers would save over $20 million USD in
operating costs during the same time period.

Relatively small emissions reductions and lifecycle
savings from this scenario are likely the result of
Brazil, a country with a relatively high baseline
efficiency, dominating the regional market.

Policy scenario 2: All 11 focus countries adopt
global benchmark MEPS and begin transitioning the
room AC market to R-290 refrigerant in 2029.

* Climate benefits
The region would achieve cumulative emissions
reductions of 63 Mt CO.e between 2027 and 2050,
equivalent to removing nearly two coal-fired power
plants from the grid mix over a period of more than
20 years.

e Consumer benefits
Consumers would save over $20 million USD in
operating costs during the same time period.

Policy scenario 3: All 11 focus countries adopt
global benchmark MEPS in 2027 and transition to
the next-generation MEPS level of CSPF 7.59 Wh/Wh
in 2029.

* Climate benefits
The region would achieve cumulative emissions
reductions of 173 Mt CO.e between 2027 and
2050, equivalent to removing over three coal-fired
power plants from the grid mix over a period of
more than 20 years.

72 Assumes continuous running at 500-megawatt capacity at 50% load factor
with 34% efficiency and a carbon emission factor of 95.52 kg CO,/mmBtu, where
annual emissions stay constant year-on-year.


https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Carbon_dioxide_equivalent
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Carbon_dioxide_equivalent

e Consumer benefits in these nations may benefit most from improved
Consumers would save over $105 million USD in efficiency policies for room ACs. However, in countries
operating costs during those years. that are currently more temperate, room ACs may be

replaced by more efficient reversible heating-cooling

In each scenario, results indicate that these benefits are  technologies, potentially leading these benefits to be

particularly concentrated in focus countries with long even higher, as this analysis does not capture efficiency

room AC usage periods and high energy costs (such gains in the heating cycle.

as the Caribbean nations), indicating that consumers

Figure 24: Annual combined direct and indirect emissions (MtCO2e) for the aggregated 11 countries, by policy scenario,
2026-2050

(Source: CLASP analysis)

Impacts vary by country, with some having much greater relative emissions reductions than others. In countries
with relatively high market efficiency levels (e.g., Brazil), emissions reductions relative to BAU are lower, with fewer
gains to be reaped from efficiency improvements. Countries with lower average efficiency levels often see much
higher relative cumulative carbon emissions reductions.
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Figure 25: Cumulative emissions and reductions (Mt CO2e) in 11 countries, 2026-2050, by emission type and scenario

(Source: CLASP analysis)

7.3 Lifecycle cost analysis

In this study, the calculated LCC for room ACs includes
purchase price and operating costs.” The authors
estimated the lifecycle costs for BAU, scenario 1, and
scenario 3 (Figure 26).

Under scenario 1, the analysis showed that households
in Barbados, Grenada, and Panama would see the
largest LCC savings (estimated at 14%), followed by
Jamaica (estimated at 10%). This can be attributed
to these nations’ long operational hours for room ACs
and/or high electricity costs, meaning that even small
improvements in efficiency can lead to significant
reductions in cost. In most other focus countries, LCC
savings under scenario 1 are estimated at 7% or less.
Brazil saw no cost savings due to the high average
efficiency of the existing market.

The LCC savings from scenario 1 could reach over
$1,000 USD per consumer, although average LCC
savings would be a more modest $100 USD or less.”

73 Representative units were selected for each country in the LCC analysis except
for Barbados, Colombia, and Uruguay, because efficiency levels in CSPF or SEER
were not widely available. The authors used Jamaica's representative unit data
for Barbados and Chile's representative unit data for Uruguay and Colombia with
the assumption that these markets are similar.

74 Except for Argentina where costs are higher due to significant inflation.
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Under scenario 3, the largest LCC savings for
households are in Barbados (46%); Grenada (44%);
Panama (42%); Brazil and Jamaica (36%); Colombia
(33%); and the Dominican Republic (27%). Chile,
Uruguay, and Mexico have smaller savings at 19%,
14%, and 7% respectively, either because room ACs
tend to be operated seasonally in these countries (as
is the case in Chile and Uruguay) or because electricity
prices are relatively low (as is true in Mexico). In
Argentina, households experience cost increases
under both scenarios because of the country’s current
economic situation, which combines high inflation and
a high discount rate (95% for 2023).75

Under scenario 3, LCC savings increase significantly,
reaching a maximum of $3,667 USD per consumer in
Grenada, with most consumers saving $500 USD or
more.

75 Discount rate is the rate of interest applied to future cash flows to determine
their present value.



Figure 26: Lifecycle costs for 11 countries under business as usual, scenario 1, and scenario 3

Operating higher-efficiency units offers significant overall lifetime cost savings for consumers under the two efficiency policy scenarios. (Source:
CLASP analysis)

Photo: Sergei Albaev/Sutterstock
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Recommendations

Solutions to environmental dumping and obsolete
refrigerants are a shared responsibility requiring close
collaboration between importing- and exporting-
country governments, the private sector, civil society,
and international partners. The solutions must be
coordinated, comprehensive, and improve access to
energy-efficient, climate-friendly technologies across
the world. Shared responsibility involving collaborations
between importing and exporting countries is
critical—especially given the institutional and resource
constraints many climate-vulnerable low- and middle-
income importing countries face.

Building on the findings of this report, the authors
present a set of recommendations for policymakers
and stakeholders in the LAC region. These actions are
designed to curb environmental dumping and facilitate
the equitable and timely transition to efficient, low-GWP
room AC technologies.

By working in partnership with exporting countries,
engaging the private sector, and leveraging action
under and support from the Montreal Protocol, LAC
countries can strengthen their markets, protect the
climate and their people, and ensure access to leading
technologies for their populations.

Policymakers in Latin America and the
Caribbean

Implement ambitious policies and ensure
compliance

Harmonize to UNEP U4E Model Regulation

Guidelines by 2027 nationally and regionally

*  Introduce ambitious MEPS to help block the
influx of environmentally harmful equipment, curb
environmental dumping, and contribute to GHG
emissions reductions.

e In parallel, incorporate seasonal efficiency metrics,
such as SEER or CSPF, to better reflect real-world
room AC performance and recognize the growing
consumer preference for inverter technologies,
which offer significant energy savings.
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*  Align policies at the regional level to help
streamline trade, reduce the influx of inefficient
products, ensure a more consistent regulatory
framework across countries, and reduce costs
of compliance. Regional policy alignment will
also simplify compliance for manufacturers and
importers, enhance manufacturers’ cross-border
competitiveness, and strengthen enforcement
mechanisms.

Brazil's MEPS and seasonal performance metric were
introduced in 2020, transforming the market into the most
efficient among the focus countries.

Review and revise MEPS and energy labeling
thresholds every three to four years to keep pace
with technological advancement.

* Reuvisit policies in a timely fashion. Failure to
do so allows outdated, substandard room AC
technologies to enter and remain in operation
for up to a decade, locking in high energy
consumption and emissions.

Require labels to be displayed in both retail and

online shops. Conduct compliance measures

such as market checks to ensure that labeling

requirements and MEPS are followed.

*  Display efficiency information on products to
help consumers make informed decisions when
purchasing room ACs.

Online room AC purchases are growing in the region. As a
result, displaying correct efficiency information and energy
labels for room ACs in online shops is key.

Adopt regulations or other initiatives in line with the
Kigali Amendment to accelerate phasedown of high-
GWP refrigerants in economies with room AC import
markets.



e Align with frameworks such as the UNEP U4E
Model Regulation Guidelines on refrigerant use in
room ACs.

e Adopt policies that ban high-GWP refrigerants
like R-410A, which still dominate several national
markets in the region.

Grenada leads in the regional transition to an ultralow-GWP
refrigerant, R-290, in room AC sector. It is also expected to

pass a ban on using high-GWP refrigerants in the room AC

sector, further advancing the transition.

Review local content requirements and other
industrial policies periodically to ensure they
balance innovation and competition with supply
vulnerabilities and localization.

*  Ensure that policies are kept updated to encourage
a competitive manufacturing environment and
support transfers of high-efficiency technology.
While supporting local industry is important for
economic development and job creation, overly
protective policies can limit access to advanced,
energy-efficient, and innovative technologies
for manufacturing efficient, cost-competitive
products.

Introduce World Trade Organization-compliant
import policies and incentives to promote high-
efficiency room ACs.

*  Develop preferential import policies for efficient
equipment, such as policies that require meeting
standards consistent with exporting-country
MEPS or global benchmarks, to help promote the
adoption of such equipment and make it more
competitive. This can include measures such as
reduced import duties, lower value-added taxes,
and subsidies.®ii

Increase demand for efficient
technologies and facilitate access to
cooling

Design incentive programs for manufacturers to
produce more efficient room ACs.
e Create effective programs such as green

government procurement efforts and buyer clubs,®*

which demonstrate the benefits of transitioning
to efficient room ACs and signal manufacturers to
produce more efficient room ACs, as well as bulk
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purchases, which help aggregate demand for high-
efficiency and low-GWP room ACs at affordable
prices. The latter program type can be designed

to target replacement of older and inefficient room
AC equipment that contains high-GWP refrigerants.

The MLF has an Energy Efficiency operational
framework with $100 million USD available to provide
incentives to eligible manufacturers to produce more
efficient equipment, including room ACs.*

Develop and implement targeted incentive programs
to enable low-income households to purchase
energy-efficient room ACs.

*  Prioritize affordability and long-term energy
savings through various means including
subsidies, rebates, and low-interest financing for
high-efficiency, low-GWP models. Well-designed
incentive schemes can help lower the initial
cost barrier and accelerate market penetration
of efficient cooling technologies, particularly for
low-income households that face disproportionate
financial barriers in purchasing efficient cooling
technologies. These programs should be
integrated with public awareness campaigns.

Colombia and Mexico have implemented programs targeting
the replacement of room ACs with high-efficiency models in
low-income households.

The MLF has a $20 million USD funding window for
pilot projects to maintain or improve energy efficiency
of cooling equipment while phasing down HFCs,
including technology demonstration to end users to
facilitate the adoption of more efficient room ACs with
low-GWP refrigerants.®

Implement gender-focused policies

Develop, implement, and amplify programs

to expand access to sustainable and

affordable cooling solutions for women, who

disproportionately face heat stress at home and in

the workplace.

* Introduce inclusive cooling access programs,
which may include subsidies or financing of
energy-efficient cooling technologies for low-
income households and women-led households.



Governments can also integrate cooling access
into broader gender-responsive housing, health,
and informal labor policies.

Expand training, certification, and employment

of women in the heating, ventilation, and air

conditioning (HVAC) sector.

*  Governments, technical institutes, industry
associations, and international development
partners can collaborate to design inclusive
vocational training programs that provide
women with technical skills, mentorship, and
job placement support. Despite the growing
demand for skilled HVAC professionals and efforts
regionally and under the MLF, women remain
significantly underrepresented in this field today.
Programs designed to change this can include
scholarships, financial incentives, industry
partnerships, and awareness campaigns to
challenge stereotypes and promote HVAC careers
among women.

Policymakers in countries exporting to
Latin America and the Caribbean

Align exports with domestic market requirements.

*  Ensure that exports meet the exporting country’s
domestic requirements, at a minimum, and remove
loopholes or exemptions that allow export of those
that do not.

*  Promote other policy mechanisms, agreements,
and cooperation with key stakeholders that will
disincentivize the export of low-efficiency room
ACs using high-GWP refrigerants. Such policies
will benefit all import markets, not only the LAC
region.

Private-sector stakeholders doing
businesss in Latin America and the
Caribbean

Commit to net zero by producing and selling
efficient room ACs in all markets and providing
transparent and publicly available strategies and
actionable plans to meet net zero goals.
* Include strategies to bring efficient appliances
to all consumers as part of all corporate net zero
initiatives.
*  Extend commitments to manufacture and promote
efficient appliances equally to all markets globally.
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Make energy efficiency and low-GWP refrigerants

core components of global product strategy.

* Integrate efficient room AC technologies into
the design and marketing of products across all
income segments and geographies. These actions
can include designing affordable high-efficiency
models for low- and middle-income markets and
offering financial solutions (e.g., trade-in offers and
consumer financing plans) to increase access to
high-efficiency and low-GWP room ACs.

Collaborate with governments and development
partners to strengthen policy and market
infrastructure.

*  Take actions such as supporting technician
training on properly installing and maintaining
efficient room ACs with low-GWP refrigerants and
participating in public awareness campaigns to
inform consumers about the energy savings and
lifecycle benefits of these appliances.

Stakeholders of the Montreal Protocol

Provide MLF funding for enterprises and countries
to improve room AC energy efficiency alongside the
transition to low-GWP refrigerants.

*  Maintain energy efficiency enhancements as
part of the HFC phasedown to benefit LAC
manufacturers and local markets. The MLF has
an energy efficiency operational framework
with $100 million USD to provide incentives to
eligible manufacturers to produce more efficient
equipment, including room ACs. It also has a
funding window for $20 million USD for pilot
projects to maintain or improve energy efficiency
while phasing down HFCs. The guidelines for
the preparation of Kigali HFC implementation
plans were approved in 2021. Currently, room
AC energy efficiency enhancements, alongside
conversion of production lines from HFCs to low-
GWP alternatives, are proposed in pilot projects.
MLF support for energy efficiency improvements
to room AC manufacturers in Brazil and Argentina
could help strengthen and maintain their
competitiveness.

Support and advance measures to prevent

environmental dumping of inefficient and high-GWP

room ACs under the framework of the Montreal

Protocol.

*  Collaborate with policymakers, technical experts,
and partner organizations to raise awareness of



these issues and build political momentum around
them.
Support solutions that involve importing and

exporting parties (not only those relying on
importing Article 5 Party funding), policy
development, and enforcement.

Develop coordinated strategies for introducing and
supporting stop-dumping initiatives.

Photo: CLASP
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Preventing environmental dumping is a key step in
ensuring markets are primed for access to next-
generation cooling technology and other solutions in
our warming world, which will deliver efficient, climate-
friendly cooling access for households in the LAC
region.

Pathways to prevent environmental dumping of climate-harming room air conditioners in La




Areas for further research

Research into the following topics relevant to environmental dumping, encompassing cooling access and room AC
markets and trade, servicing, and end-of-life treatment, would complement this report:

e Second-hand room AC markets and opportunities to regulate them through adding provisions in energy
efficiency policies, bans, and other import restrictions

*  The opportunity for strengthened regulatory oversight in free trade zones to address environmental dumping
of room ACs

e Market surveillance systems and efficiency regulation enforcement

e The room AC servicing sector

* Integrated cooling strategies such as passive cooling, district cooling, frugal innovation, and servicing
business models

*  The disposal of end-of-life cooling appliances and extended producer responsibility for room ACs

*  Commercial air conditioning systems

Photo: PRADIP GHOSH/Shutterstock
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Annexes

The following supplemental materials can be downloaded from the report landing page for additional details:

Detailed Methodology

Trade Zones, Trade Agreements and Tariffs

Energy Efficiency Policy Overview

Country Commitments to Sustainable Cooling

Brand Climate Commitments

Brands Selling Units with R-32 Refrigerant

Multilateral Fund for the Implementation of the Montreal Protocol Dispersion

No o~ owbd =

61 Pathways to prevent environmental dumping of climate-harming room air conditioners in La Photo: Reynaldo G. Lopes/AdobeStock



Endnotes

vi

vii

viii

62

ILO, National Employment Policies: A Guide for Workers’
Organisations; Some Key Terms and What They Mean
(International Labour Office - Geneva, 2015),

3, https://www.ilo.org/media/443906/download

IGSD, Preventing the Dumping in Vulnerable Developing-
Country Markets of Inefficient Cooling Equipment Using
Obsolete Refrigerants (IGSD, 2025), https:/www.igsd.org/

wp-content/uploads/2024/10/Resource-Guide-Preventing-

Dumping-of-Inefficient-Cooling-Equipment.pdf

Stephen O Andersen et al., “Defining the Legal and

Policy Framework to Stop the Dumping of Environmentally
Harmful Products,” Duke Environmental Law & Policy Forum
29 (2018): 1-48.

Energy Foundation China, Energy Efficiency Study of China’s
Exported Room Air Conditioner (Energy Foundation China,
2022), https://www.efchina.org/Reports-en/report-cip-
20220805-en

UNEP, Global Warming Potential (GWP) of Refrigerants:
Why Are Particular Values Used? (UNEP, 2016),
https://wedocs.unep.org/bitstream
handle/20.500.11822/28246/7789GWPRef

EN.pdf?sequence=4

ASHRAE and UNEP, “Update on New Refrigerants
Designations and Safety Classification,” Refindustry,
November 2022, https://refindustry.com/news/
market-news/ashrae-updates-refrigerant-designations-and-

safety-classifications/

US EPA, ORD, “IPCC AR4, AR5, and AR6 20-, 100-, and
500-Year GWPs," US EPA Office of Research and
Development, November 1, 2023, https://
catalog.data.gov/dataset/ipcc-ar4-ar5-and-ar6-20-100-and-

500-year-gwps; 100, and 500 years. The GWPs (in kg CO2-
equivalent per kg GHG California Air Resources Board,
“High-GWP Refrigerants,” State of California, accessed
August 19, 2025, https://ww?2.arb.ca.gov/resources/
documents/high-gwp-refrigerants

ILO, Working on a WARMER Planet: The Impact of Heat
Stress on Labour Productivity and Decent Work (ILO, 2019),
https://doi.org/10.1163/9789004322714_cclc_2019-0196-

546.

Oficina Nacional de Estadistica, “Women Spend 21.6 Hours
More Than Men on Unpaid Work in the DR,” Oficina Nacional
de Estadistica, November 27, 2018, http://one.gob.do/
noticias/2018/las-mujeres-dedican-21-6-horas-mas-que-
los-hombres-a-trabajo-no-remunerado-en-rd; Roxana
Gonzalez, “Mexican Women Accumulate 58.4 Hours of
Unpaid Work a Week," E/ Sol de México, January 7, 2022
January 7, 2022, https://oem.com.mx/elsoldemexico/
mexico/mujeres-mexicanas-acumulan-58-4-horas-de-
trabajo-no-remunerado-a-la-semana-16686099

Roxana Maurizio, Employment and Informality in Latin
America and the Caribbean: An Insufficient and Unequal
Recovery (International Labour Organization, 2021),
https:/www.ilo.org/sites/default/files/wemsp5/groups/
public/@americas/@ro-lima/@sro-port_of_spain/
documents/genericdocument/wems_819029.pdf

Xi

Xii

Xiii

Xiv

XV

XVi

Xvii

Xviii

Xix

XX

XXi

XXii

XXii

XXiv

Manuel Urquidi and Miguel Chalup, “The Gender Earnings
Gap in Latin America and the Caribbean: An Analysis of
Its Components,” IDB Publications, ahead of print, Inter-
American Development Bank, March 20, 2023, Argentina,
https://doi.org/10.18235/0004785

Anténio Guterres, “United Nations Secretary-General’s Call
to Action on Extreme Heat," United Nations, July 25, 2024,
https://www.un.org/sites/un2.un.org/files/unsg_call_to
action_on_extreme_heat_for_release.pdf

IEA, Latin America Energy Outlook 2023 (OECD, 2023), 71,
https://doi.org/10.1787/fd3a6daa-en

Clara Camarasa et al., “Setting the Standard: How Central
America Is Harmonising Energy Efficiency for Appliances,”

IEA, November 21, 2023, https://www.iea.org/

commentaries/setting-the-standard-how-central-america-is-

harmonising-energy-efficiency-for-appliances

IEA, Keeping Cool in a Hotter World Is Using More Energy,
Making Efficiency More Important than Ever (IEA, July 21,
https://www.iea.org/commentaries/keeping-cool-in-a-
hotter-world-is-using-more-energy-making-efficiency-more-
important-than-ever

IGSD, “Preventing the Dumping in Vulnerable Developing-
Country Markets of Inefficient Cooling Equipment Using
Obsolete Refrigerants - Institute For Governance &
Sustainable Development,” 2025, https://www.igsd.org/
publications/preventing-the-dumping-in-vulnerable-
developing-country-markets-of-inefficient-cooling-e
quipment-using-obsolete-refrigerants/

Andersen et al., “Defining the Legal and Policy Framework
to Stop the Dumping of Environmentally Harmful Products.”

Ibid.

CLASP and IGSD, Pathways to Prevent Dumping of Climate
Harming Room Air Conditioners in Southeast Asia (2023),
https://www.clasp.ngo/research/all/pathways-to-prevent-
dumping-of-climate-harming-room-air-conditioners-in-
southeast-asia/

CLASP and IGSD, Environmentally Harmful Dumping of
Inefficient and Obsolete Air Conditioners in Africa (CLASP,
2020), https://www.clasp.ngo/research/all/environmentally-
harmful-dumping-of-inefficient-and-obsolete-air-
conditioners-in-africa/

Sustainable Energy for All, Chilling Prospects: Global Access
to Cooling Gaps 2023 (SE for ALL, 2023), https:/www.
seforall.org/our-work/research-analysis/chilling-prospects-
series/chilling-prospects-global-access-to-cooling-
gaps-2023

JARN, “World Air Conditioner Market - 2025 Update,” JARN,
January 1, 2025, https://www.ejarn.com/article/
detail/87132

“World Air Conditioner Market 2025 Update -1. OVERVIEW
[1/3] | eJARN.Com.”

Ibid.


https://www.ilo.org/media/443906/download

https://www.igsd.org/wp-content/uploads/2024/10/Resource-Guide-Preventing-Dumping-of-Inefficient-Cooling-Equipment.pdf
https://www.igsd.org/wp-content/uploads/2024/10/Resource-Guide-Preventing-Dumping-of-Inefficient-Cooling-Equipment.pdf
https://www.igsd.org/wp-content/uploads/2024/10/Resource-Guide-Preventing-Dumping-of-Inefficient-Cooling-Equipment.pdf
https://www.efchina.org/Reports-en/report-cip-20220805-en
https://www.efchina.org/Reports-en/report-cip-20220805-en
https://wedocs.unep.org/bitstream%20handle/20.500.11822/28246/7789GWPRef_EN.pdf?sequence=4
https://wedocs.unep.org/bitstream%20handle/20.500.11822/28246/7789GWPRef_EN.pdf?sequence=4
https://wedocs.unep.org/bitstream%20handle/20.500.11822/28246/7789GWPRef_EN.pdf?sequence=4
https://wedocs.unep.org/bitstream%20handle/20.500.11822/28246/7789GWPRef_EN.pdf?sequence=4
https://ozone.unep.org/system/files/documents/TEAP-Assessment-Report-2022-April23.pdf
https://ozone.unep.org/system/files/documents/TEAP-Assessment-Report-2022-April23.pdf
https://ozone.unep.org/system/files/documents/TEAP-Assessment-Report-2022-April23.pdf
https://catalog.data.gov/dataset/ipcc-ar4-ar5-and-ar6-20-100-and-500-year-gwps
https://catalog.data.gov/dataset/ipcc-ar4-ar5-and-ar6-20-100-and-500-year-gwps
https://catalog.data.gov/dataset/ipcc-ar4-ar5-and-ar6-20-100-and-500-year-gwps
https://ww2.arb.ca.gov/resources/documents/high-gwp-refrigerants
https://ww2.arb.ca.gov/resources/documents/high-gwp-refrigerants
https://ww2.arb.ca.gov/resources/documents/high-gwp-refrigerants
https://doi.org/10.1163/9789004322714_cclc_2019-0196-546
https://doi.org/10.1163/9789004322714_cclc_2019-0196-546
https://one.gob.do/noticias/2018/las-mujeres-dedican-21-6-horas-mas-que-los-hombres-a-trabajo-no-remunerado-en-rd
https://one.gob.do/noticias/2018/las-mujeres-dedican-21-6-horas-mas-que-los-hombres-a-trabajo-no-remunerado-en-rd
https://one.gob.do/noticias/2018/las-mujeres-dedican-21-6-horas-mas-que-los-hombres-a-trabajo-no-remunerado-en-rd
https://oem.com.mx/elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-horas-de-trabajo-no-remunerado-a-la-semana-16686099
https://oem.com.mx/elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-horas-de-trabajo-no-remunerado-a-la-semana-16686099
https://oem.com.mx/elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-horas-de-trabajo-no-remunerado-a-la-semana-16686099
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@americas/@ro-lima/@sro-port_of_spain/documents/genericdocument/wcms_819029.pdf
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@americas/@ro-lima/@sro-port_of_spain/documents/genericdocument/wcms_819029.pdf
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@americas/@ro-lima/@sro-port_of_spain/documents/genericdocument/wcms_819029.pdf
https://publications.iadb.org/en/gender-earnings-gap-latin-america-and-caribbean-analysis-its-components
https://www.un.org/sites/un2.un.org/files/unsg_call_to_action_on_extreme_heat_for_release.pdf
https://www.un.org/sites/un2.un.org/files/unsg_call_to_action_on_extreme_heat_for_release.pdf
https://www.oecd.org/en/publications/latin-america-energy-outlook-2023_fd3a6daa-en.html
https://www.iea.org/commentaries/setting-the-standard-how-central-america-is-harmonising-energy-efficiency-for-appliances
https://www.iea.org/commentaries/setting-the-standard-how-central-america-is-harmonising-energy-efficiency-for-appliances
https://www.iea.org/commentaries/setting-the-standard-how-central-america-is-harmonising-energy-efficiency-for-appliances
https://www.iea.org/commentaries/keeping-cool-in-a-hotter-world-is-using-more-energy-making-efficiency-more-important-than-ever
https://www.igsd.org/publications/preventing-the-dumping-in-vulnerable-developing-country-markets-of-inefficient-cooling-equipment-using-obsolete-refrigerants
https://www.igsd.org/publications/preventing-the-dumping-in-vulnerable-developing-country-markets-of-inefficient-cooling-equipment-using-obsolete-refrigerants
https://www.igsd.org/publications/preventing-the-dumping-in-vulnerable-developing-country-markets-of-inefficient-cooling-equipment-using-obsolete-refrigerants
https://www.igsd.org/publications/preventing-the-dumping-in-vulnerable-developing-country-markets-of-inefficient-cooling-equipment-using-obsolete-refrigerants
https://www.clasp.ngo/research/all/pathways-to-prevent-dumping-of-climate-harming-room-air-conditioners-in-southeast-asia
https://www.clasp.ngo/research/all/pathways-to-prevent-dumping-of-climate-harming-room-air-conditioners-in-southeast-asia
https://www.clasp.ngo/research/all/pathways-to-prevent-dumping-of-climate-harming-room-air-conditioners-in-southeast-asia
https://www.clasp.ngo/research/all/environmentally-harmful-dumping-of-inefficient-and-obsolete-air-%20conditioners-in-africa
https://www.clasp.ngo/research/all/environmentally-harmful-dumping-of-inefficient-and-obsolete-air-%20conditioners-in-africa
https://www.clasp.ngo/research/all/environmentally-harmful-dumping-of-inefficient-and-obsolete-air-%20conditioners-in-africa
https://www.seforall.org/our-work/research-analysis/chilling-prospects-series/chilling-prospects-global-access-to-cooling-gaps-2023
https://www.seforall.org/our-work/research-analysis/chilling-prospects-series/chilling-prospects-global-access-to-cooling-gaps-2023
https://www.seforall.org/our-work/research-analysis/chilling-prospects-series/chilling-prospects-global-access-to-cooling-gaps-2023
https://www.seforall.org/our-work/research-analysis/chilling-prospects-series/chilling-prospects-global-access-to-cooling-gaps-2023
https://www.ejarn.com/article/detail/87132.
https://www.ejarn.com/article/detail/87132.

XXV

XXVi

XXVii
XXviii
XXiX
XXX
XXXi

XXXii

Xxxiii
XXXiV
XXXV

XXXVi

XXXVii

XXXViii

XXXiX

Xl

xli

xlii

xliii

xliv

xlv

63

Ibid.

The Government of China, “Notice of the National
Development and Reform Commission and the Ministry
of Finance on Strengthening the Implementation of Large-
Scale Equipment Renewal and Consumer Goods Trade-in
Policies in 2025,” Government of China, January 8, 2025,

https://www.gov.cn/zhengce/202501/content 6997155.
htm

JARN, “World Air Conditioner Market.”

Ibid.

BSRIA, Air Conditioning Split Systems Reports (2024).
BSRIA, “BSRIA Data Set,” 2023.

Ibid.

M.S. Yoon, J. H. Lim, T. S. M. Al Qahtani, Y. Nam,
“Experimental Study on Comparison of Energy Consumption
between Constant and Variable Speed Air-Conditioners

in Two Different Climates,” in 9th Asian Conference

on Refrigeration and Air-conditioning, June 2018,
https://www.researchgate.net/publication/325680933
Experimental_study_on_comparison_of_energy.
consumption_between_constant_and_variable_speed_air-
conditioners_in_two_different_climates

BSRIA, Air Conditioning Split Systems Reports.
Interview with industry in Brazil, 2019.
BSRIA, Air Conditioning Split Systems Report, Mexico (2025)

BSRIA, Air Conditioning Split Systems Report, Panama
(2024).

“Interview with Mexico Manufacturers Association, ANFAD,
September 2025.

Rinnovabili, “Producing Heat Pumps: China’s Cost
Advantage Over the EU and the US," Rinnovabili, February 10,
2025, https://www.rinnovabili.net/business/producing-
heat-pumps-why-its-cheaper-in-china-than-in-the-us/; BSRIA,
Air Conditioning Split Systems Report, Argentina (n.d.).

Depco Power Systems, “Voltage and Frequency by Country,”
Depco Power Systems, accessed June 27, 2025, https://
www.depco.com/voltage-and-frequency-by-country/

Green Finance & Development Center, “About the Belt and
Road Initiative (BRI),” Green Finance & Development Center,
accessed July 7, 2025, https://greenfdc.org/belt-and-road-
initiative-about/.

Green Finance & Development Center, “Countries of the
Belt and Road Initiative (BRI),” Green Finance & Development

Center, accessed July 7, 2025, https://greenfdc.org/
countries-of-the-belt-and-road-initiative-bri/.

Sarah Krulikowski and David Riker, Growth and Trade
Diversion due to China’s Belt and Road Initiative (US Internal
Trade Commission, 2024), https://www.usitc.gov/
publications/332/working_papers/krulikowski_and
riker_2024_bri.pdf

Capital District Regional Planning Commission, “Foreign-
Trade Zone Benefits,” CDRCP, accessed March 30, 2025,

https://cdrpc.org/programs/economic-development/foreign-

trade-zone-121/ftz-benefits.

BSRIA, “BSRIA Data Set.”

OECD, Local Content Requirements, Trade Policy Brief (OECD,
2019), https://www.oecd.org/content/dam/oecd/en

Xlvi

xIvii

xlviii

xlix

liv

Ivi

Ivii

Iviii

lix

Ixi

Ixii

Ixiii

Ixiv

Ixv

publications/reports/2019/12/local-content-requirements
Oaaec8f0/5b1c38d5-en.pdf

“Consultant Interview,” May 2025.

Ibid.

Ibid.

Ibid.

Interview with local experts in Brazil, June 5, 2025.

Colin Taylor, “Technical and Economic Feasibility Study for

a High Efficiency Compressor Market in Brazil," CLASP,
2018, https://www.clasp.ngo/research/all/technical-and-

economic-feasibility-study-for-a-high-efficiency-compressor-
market-in-brazil/

Ozone Secretariat, “0zone Timeline,” UN Environment
Programme, accessed September 9, 2025, https:/ozone.
unep.org/ozone-timeline

UNEP, Montreal Protocol on Substances That Deplete the
0Ozone Layer. 2022 Report of the Refrigeration, Air
Conditioning and Heat Pumps Technical Options Committee
(RTOC) (United Nations Environment Programme, 2023),
https://iifiir.org/en/fridoc/montreal-protocol-on-substances-
that-deplete-the-ozone-layer-2022-146932

0Ozone Secretariat, Technology and Economic Assessment
Panel: 2022 Assessment Report (United Nations Environment
Programme, 2023), https://ozone.unep.org/system/files/
documents/TEAP-Assessment-Report-2022-April23.pdf

Daikin, Corporate Social Responsibility Report (Daikin,
2013), https://www.daikinindia.com/sites/default/files/
Daikin-CSR-Report-2012-13.pdf

ASHRAE and UNEP, “Update on New Refrigerants.”

US EPA, ORD, “IPCC AR4, AR5, and AR6 20-, 100-, and 500-
Year GWPs"; California Air Resources Board, High-GWP
Refrigerants.”

BSRIA, Air Conditioning Split Systems Reports.

Samoel Vieira de Souza, “The Refrigerant Transition in Brazil
Under the Montreal Protocol,” Industria e Formazione,
September 27, 2024, https://international.centrogalileo.it/
the-refrigerant-transition-in-brazil-under-mp/.

PNUD et al., Brazilian HCFC Phase out Management Plan:
HPMP; Stage Il (MASE, 2016), https://www.mase.gov.it/
ortale/documents/d/guest/progetto_integrale_brasile-pdf

Green Cooling Initiative, “Brazil: Training of Trainers

on Flammable Refrigerants,” Green Cooling Initiative,
February 5, 2025, https://www.green-cooling-initiative.org/
news-media/news/news-detail/2025/05/02/brazil-training-
of-trainers-on-flammable-refrigerants.

National Ozone Unit of Grenada, “R-290 Air Conditioners
Are Now Commercially Available in Grenada,” National
0zone Unit of Grenada, May 2019, https://nougrenada.
wordpress.com/2019/05/07/r-290-air-conditioners-are-now-

commercially-available-in-grenada/.

Grenada Bureau of Standards, “GDS 139: 2018 - Code of
Practice for the Safe Use, Handling, Storage and
Transportation of Refrigerants,” 2018, https://www.gdbs.gd/
Standards-R.html.

BSRIA, “BSRIA Data Set.”

“Caribbean Network,” UN Environment, accessed September
2025, https://www.unep.org/ozonaction/index.php/
caribbean-network



https://www.gov.cn/zhengce/202501/content_6997155.htm
https://www.gov.cn/zhengce/202501/content_6997155.htm
https://www.researchgate.net/publication/325680933_Experimental_study_on_comparison_of_energy_consumption_between_constant_and_variable_speed_air-conditioners_in_two_different_climates
https://www.researchgate.net/publication/325680933_Experimental_study_on_comparison_of_energy_consumption_between_constant_and_variable_speed_air-conditioners_in_two_different_climates
https://www.researchgate.net/publication/325680933_Experimental_study_on_comparison_of_energy_consumption_between_constant_and_variable_speed_air-conditioners_in_two_different_climates
https://www.rinnovabili.net/business/producing-heat-pumps-why-its-cheaper-in-china-than-in-the-us
https://www.rinnovabili.net/business/producing-heat-pumps-why-its-cheaper-in-china-than-in-the-us
https://www.depco.com/voltage-and-frequency-by-country
https://www.depco.com/voltage-and-frequency-by-country
https://greenfdc.org/belt-and-road-initiative-about
https://greenfdc.org/belt-and-road-initiative-about
https://greenfdc.org/countries-of-the-belt-and-road-initiative-bri
https://greenfdc.org/countries-of-the-belt-and-road-initiative-bri
https://www.usitc.gov/publications/332/working_papers/krulikowski_and_riker_2024_bri.pdf
https://www.usitc.gov/publications/332/working_papers/krulikowski_and_riker_2024_bri.pdf
https://www.usitc.gov/publications/332/working_papers/krulikowski_and_riker_2024_bri.pdf
https://cdrpc.org/programs/economic-development/foreign-trade-zone-121/ftz-benefits
https://cdrpc.org/programs/economic-development/foreign-trade-zone-121/ftz-benefits
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/12/local-content-requirements_0aaec8f0/5b1c38d5-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/12/local-content-requirements_0aaec8f0/5b1c38d5-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2019/12/local-content-requirements_0aaec8f0/5b1c38d5-en.pdf
https://www.clasp.ngo/research/all/technical-and-%20economic-feasibility-study-for-a-high-efficiency-compressor-%20market-in-brazil
https://ozone.unep.org/ozone-timeline
https://ozone.unep.org/ozone-timeline
https://iifiir.org/en/fridoc/montreal-protocol-on-substances-that-deplete-the-ozone-layer-2022-146932
https://iifiir.org/en/fridoc/montreal-protocol-on-substances-that-deplete-the-ozone-layer-2022-146932
https://ozone.unep.org/system/files/documents/TEAP-Assessment-Report-2022-April23.pdf
https://ozone.unep.org/system/files/documents/TEAP-Assessment-Report-2022-April23.pdf
https://ozone.unep.org/system/files/documents/TEAP-Assessment-Report-2022-April23.pdf
https://www.daikinindia.com/sites/default/files/Daikin-CSR-Report-2012-13.pdf
https://www.daikinindia.com/sites/default/files/Daikin-CSR-Report-2012-13.pdf
https://international.centrogalileo.it/the-refrigerant-transition-in-brazil-under-mp/.
https://international.centrogalileo.it/the-refrigerant-transition-in-brazil-under-mp/.
https://www.mase.gov.it/portale/documents/d/guest/progetto_integrale_brasile-pdf
https://www.mase.gov.it/portale/documents/d/guest/progetto_integrale_brasile-pdf
https://www.green-cooling-initiative.org/news-media/news/news-detail/2025/05/02/brazil-training-of-trainers-on-flammable-refrigerants
https://www.green-cooling-initiative.org/news-media/news/news-detail/2025/05/02/brazil-training-of-trainers-on-flammable-refrigerants
https://www.green-cooling-initiative.org/news-media/news/news-detail/2025/05/02/brazil-training-of-trainers-on-flammable-refrigerants
https://nougrenada.wordpress.com/2019/05/07/r-290-air-conditioners-are-now-commercially-available-in-grenada
https://nougrenada.wordpress.com/2019/05/07/r-290-air-conditioners-are-now-commercially-available-in-grenada
https://nougrenada.wordpress.com/2019/05/07/r-290-air-conditioners-are-now-commercially-available-in-grenada
https://www.gdbs.gd/Standards-R.html
https://www.gdbs.gd/Standards-R.html
https://www.unep.org/ozonaction/index.php/caribbean-network
https://www.unep.org/ozonaction/index.php/caribbean-network

Ixvi

Ixvii

Ixviii

Ixix

Ixx

Ixxi

Ixxii

Ixxiii

Ixxiv

Ixxv

Ixxvi

Ixxvii

Ixxviii

Ixxix

Ixxx

[xxxi

Ixxxii

Ixxxiii

64

Multilateral Fund, “95th Meeting of the Executive
Committee: Pre-Session Documents,” Multilateral Fund

for the Implementation of the Montreal Protocol, 2023,
https://www.multilateralfund.org/meetings/95/pre-session

Vieira de Souza, “The Refrigerant Transition in Brazil Under
the Montreal Protocol.”

0zone Programme, Barbados, “Kigali Implementation Plan,”
0zone Programme, Barbados, accessed June 30, 2025,
https://ozone.gov.bb/kigali-implementation-plan/.

IEA, “Updated Nationally Determined Contribution: Policies,”
IEA, April 25, 2025, https://www.iea.org/policies/25744-
updated-nationally-determined-contribution

Ministry of Climate Resilience, the Environment &
Renewable Energy, National Cooling Action Plan for Grenada-
Climate Resilience Portal (Climate Resilience Portal,
February 5, 2025), https://climateresilience.gov.gd/docs/
national-cooling-action-plan-for-grenada/

Sustainable Energy for All, Chilling Prospects 2022: Financing
the Replacement of Harmful Refrigerants (SE for ALL,

June 7, 2022), https://www.seforall.org/data-stories/
financing-the-replacement-of-harmful-refrigerants

“Healing the Ozone Layer, Cooling the Panet,” Multilateral
Fund, accessed September 2025, https:/www.
multilateralfund.org/.

UNEP, “National Ozone Unit Contacts,"UN Environment
Programme, accessed September 2025, https://www.unep.
org/ozonaction/networks/national-ozone-unit-contacts.

Multilateral Fund, “2024: A Year of Global Environmental
Leadership for the Multilateral Fund,” Multilateral Fund

for the Implementation of the Montreal Protocol, December
16, 2024, https://www.multilateralfund.org/news/2024-
year-global-environmental-leadership-multilateral-fund?text-

highlight=energy.

Consultant interview, May 2025.

UNIDO, Guide on Gender Mainstreaming: Montreal

Protocol Projects (UNIDO, 2015), https://downloads.
unido.org/ot/50/30/5030897/FEMUNDSENDEN_ODG_HRM
GEW_2015_120449_MP.pdf

UNEP, Gender Mainstreaming in the Montreal Protocol:
Experiences in Latin America and the Caribbean; Ozonaction
(UNEP, 2022), https://www.unep.org/ozonaction/resources/
publication/gender-mainstreaming-montreal-protocol-
experiences-latin-america-and

Camarasa et al., “Setting the Standard: How Central America
Is Harmonising Energy Efficiency for Appliances.”

Sustainable Energy for All, “Regional Access to Cooling
Risk,” SE for ALL, 2023, https://www.seforall.org/chilling-
prospects-access-to-cooling-gaps-2023/regional-risks

IEA, Latin America Energy Outlook 2023.

OECD and The World Bank, Health at a Glance: Latin
America and the Caribbean 2023 (OECD, 2023), https://doi.
org/10.1787/532b0e2d-en

Instituto Brasileiro de Geografia e Estatistica,
“Caracteristicas gerais dos domicilios e dos moradores
2023 - Pesquisa Nacional por Amostra de Domicilios
Continua,” 2024, https:/biblioteca.ibge.gov.br/visualizacao/
livros/liv102158_informativo.pdf

Adriana Erthal Abdenur, “Gender, Climate, and Security in
Latin America and the Caribbean: From Diagnostics to
Solutions: Climate-Diplomacy,” Climate Diplomacy, July

Ixxxiv

Ixxxv

Ixxxvi

Ixxxvii

Ixxxviii

Ixxxix

XC

XCi

Xcii

xciii

XCiv

Xcv

Xcvi

Xcvii

xcviii

29,2020, https://climate-diplomacy.org/magazine/
cooperation/gender-climate-and-security-latin-america-and-
caribbean-diagnostics-solutions

Amina Khalique, Rising Extreme Heat Compounds the US
Maternal Health Crisis (Center for American Progress, 2024),
https://www.americanprogress.org/article/rising-extreme-
heat-compounds-the-u-s-maternal-health-crisis/.

Betsy Gardner, “The Unequal Burden of Extreme Heat,”
Harvard Kennedy School, November 4, 2024, https:/
datasmart.hks.harvard.edu/unequal-burden-extreme-heat.

Alfonso Fernandez Reca and Tess Ingram, “9 out of 10
Children in Latin America and the Caribbean Are Exposed to
at Least Two Climate and Environmental Shocks,” UNICEF,
August 20, 2021, https://www.unicef.org/lac/en/press-r
releases/children-latin-america-and-caribbean-are-exposed-

climate-climate-environmental-shocks

Debra Josphe and Doon Roshnie, The Social and Economic
Inequalities of Climate Change Events on the Elderly, Disabled,
and Homeless Societies in the Caribbean (MDPI Books,
2023), https://www.researchgate.net/
publication/375557778 The Social and Economic
Inequalities_of _Climate_Change_Events_on_the_Elderly
Disabled_and_Homeless_Saocieties_in_the_Caribbean.

Sustainable Energy for All, Gender-Based Factors in Access

to Cooling Gaps (SE for ALL, 2022), https://www.seforall.
org/chilling-prospects-special-gender/factors

Urquidi and Chalup, “The Gender Earnings Gap in Latin
America and the Caribbean”; ILO, Panorama Laboral 2024
América Latina y el Caribe (2025), https://www.ilo.org/sites/
default/files/2025-03/0IT-PANORAMA-LABORAL-2024.pdf

Database on Household Size and Composition,” 2022,
https://www.un.org/development/desa/pd/data/household-

size-and-composition.

“Encuesta de Caracterizacion Socioeconémica Nacional
CASEN 2022 - Ministerio de Desarrollo Social

y Familia,” accessed June 5, 2025, https://observatorio.
ministeriodesarrollosocial.gob.cl/encuesta-casen-2022

National Administrative Department of Statistics of
Colombia, “Encuesta Nacional de Calidad de Vida (ECV)
2023 Colombia. Boletin Técnico,” n.d., accessed June 13,
2025, https://www.dane.gov.co/files/operaciones/ECV/bol-
ECV-2023.pdf

Roxana Gonzélez, “Mujeres Mexicanas Acumulan 58.4
Horas de Trabajo no Remunerado a la Semana,” E/ So/

de México, January 7, 2022, https://oem.com.mx/
elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-
horas-de-trabajo-no-remunerado-a-la-semana-16686099.

Oficina Nacional de Estadistica, “Women Spend 21.6 Hours
More than Men on Unpaid Work in the DR.”

Camarasa et al., “Setting the Standard: How Central America
Is Harmonising Energy Efficiency for Appliances.”

Maurizio, Employment and Informality in Latin America and
the Caribbean.

ILO, Politicas de formalizacién del trabajo doméstico
remunerado en América Latina y el Caribe (Lima: OIT,
Oficina Regional para América Latina y el Caribe, 2016),
https://researchrepository.ilo.org/esploro/outputs/report/

Politicas-de-formalizacion-del-trabajo-domestico/99527190

4102676 #details.

Lauren Boucher et al., “Bridging the Cooling Gap: Energy
Efficiency as a Driver for Appliance Access,” paper
presented at 12th International Conference on Energy
Efficiency in Domestic Appliances and Lighting, Kitakyushu-
city, Japan, CLASP, 2024, 3, https://www.clasp.ngo/
research/all/bridging-the-cooling-gap/.



https://www.multilateralfund.org/meetings/95/pre-session
https://ozone.gov.bb/kigali-implementation-plan/
https://www.iea.org/policies/25744-updated-nationally-determined-contribution
https://www.iea.org/policies/25744-updated-nationally-determined-contribution
https://climateresilience.gov.gd/docs/national-cooling-action-plan-for-grenada/
https://www.seforall.org/data-stories/financing-the-replacement-of-harmful-refrigerants
https://www.seforall.org/data-stories/financing-the-replacement-of-harmful-refrigerants
https://www.multilateralfund.org
https://www.multilateralfund.org
https://www.multilateralfund.org/news/2024-year-global-environmental-leadership-multilateral-fund?text-highlight=energy.
https://www.multilateralfund.org/news/2024-year-global-environmental-leadership-multilateral-fund?text-highlight=energy.
https://www.multilateralfund.org/news/2024-year-global-environmental-leadership-multilateral-fund?text-highlight=energy.
https://downloads.unido.org/ot/50/30/5030897/FEMUNDSENDEN_ODG_HRM_GEW_2015_120449_MP.pdf
https://downloads.unido.org/ot/50/30/5030897/FEMUNDSENDEN_ODG_HRM_GEW_2015_120449_MP.pdf
https://downloads.unido.org/ot/50/30/5030897/FEMUNDSENDEN_ODG_HRM_GEW_2015_120449_MP.pdf
https://www.unep.org/ozonaction/resources/publication/gender-mainstreaming-montreal-protocol-experiences-latin-america-and
https://www.unep.org/ozonaction/resources/publication/gender-mainstreaming-montreal-protocol-experiences-latin-america-and
https://www.unep.org/ozonaction/resources/publication/gender-mainstreaming-montreal-protocol-experiences-latin-america-and
https://www.seforall.org/chilling-prospects-access-to-cooling-gaps-2023/regional-risks
https://www.seforall.org/chilling-prospects-access-to-cooling-gaps-2023/regional-risks
https://www.oecd.org/en/publications/health-at-a-glance-latin-america-and-the-caribbean-2023_532b0e2d-en.html
https://www.oecd.org/en/publications/health-at-a-glance-latin-america-and-the-caribbean-2023_532b0e2d-en.html
https://biblioteca.ibge.gov.br/visualizacao/livros/liv102158_informativo.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv102158_informativo.pdf
https://climate-diplomacy.org/magazine/cooperation/gender-climate-and-security-latin-america-and-caribbean-diagnostics-solutions
https://climate-diplomacy.org/magazine/cooperation/gender-climate-and-security-latin-america-and-caribbean-diagnostics-solutions
https://climate-diplomacy.org/magazine/cooperation/gender-climate-and-security-latin-america-and-caribbean-diagnostics-solutions
https://www.americanprogress.org/article/rising-extreme-heat-compounds-the-u-s-maternal-health-crisis
https://www.americanprogress.org/article/rising-extreme-heat-compounds-the-u-s-maternal-health-crisis
https://www.unicef.org/lac/en/press-releases/children-latin-america-and-caribbean-are-exposed-climate-climate-environmental-shocks
https://www.unicef.org/lac/en/press-releases/children-latin-america-and-caribbean-are-exposed-climate-climate-environmental-shocks
https://www.unicef.org/lac/en/press-releases/children-latin-america-and-caribbean-are-exposed-climate-climate-environmental-shocks
https://www.researchgate.net/publication/375557778_The_Social_and_Economic_Inequalities_of_Climate_Change_Events_on_the_Elderly_Disabled_and_Homeless_Societies_in_the_Caribbean
https://www.researchgate.net/publication/375557778_The_Social_and_Economic_Inequalities_of_Climate_Change_Events_on_the_Elderly_Disabled_and_Homeless_Societies_in_the_Caribbean
https://www.researchgate.net/publication/375557778_The_Social_and_Economic_Inequalities_of_Climate_Change_Events_on_the_Elderly_Disabled_and_Homeless_Societies_in_the_Caribbean
https://www.researchgate.net/publication/375557778_The_Social_and_Economic_Inequalities_of_Climate_Change_Events_on_the_Elderly_Disabled_and_Homeless_Societies_in_the_Caribbean
https://www.seforall.org/chilling-prospects-special-gender/factors
https://www.seforall.org/chilling-prospects-special-gender/factors
https://www.ilo.org/sites/default/files/2025-03/OIT-PANORAMA-LABORAL-2024.pdf
https://www.ilo.org/sites/default/files/2025-03/OIT-PANORAMA-LABORAL-2024.pdf
https://www.un.org/development/desa/pd/data/household-size-and-composition
https://www.un.org/development/desa/pd/data/household-size-and-composition
https://observatorio.ministeriodesarrollosocial.gob.cl/encuesta-casen-2022
https://observatorio.ministeriodesarrollosocial.gob.cl/encuesta-casen-2022
https://www.dane.gov.co/files/operaciones/ECV/bol-ECV-2023.pdf
https://www.dane.gov.co/files/operaciones/ECV/bol-ECV-2023.pdf
https://oem.com.mx/elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-horas-de-trabajo-no-remunerado-a-la-semana-16686099.
https://oem.com.mx/elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-horas-de-trabajo-no-remunerado-a-la-semana-16686099.
https://oem.com.mx/elsoldemexico/mexico/mujeres-mexicanas-acumulan-58-4-horas-de-trabajo-no-remunerado-a-la-semana-16686099.
https://researchrepository.ilo.org/esploro/outputs/report/Politicas-de-formalizacion-del-trabajo-domestico/995271904102676#details.
https://researchrepository.ilo.org/esploro/outputs/report/Politicas-de-formalizacion-del-trabajo-domestico/995271904102676#details.
https://researchrepository.ilo.org/esploro/outputs/report/Politicas-de-formalizacion-del-trabajo-domestico/995271904102676#details.
https://www.clasp.ngo/research/all/bridging-the-cooling-gap
https://www.clasp.ngo/research/all/bridging-the-cooling-gap

XCix

ci

cii

ciii

civ

cv

cvi

cvii

cviii

cix

CX

cxi

65

IEA, Boosting Efficiency in Latin America (International
Energy Agency, 2023), https://www.iea.org/reports/
boosting-efficiency-in-latin-america

Ibid.

Robert Taliercio 0'Brien and Hugo Nopo, “Poverty in Latin
America and the Caribbean: A Long and Bumpy Road
Ahead,” World Bank Blogs, October 17, 2022, https://blogs.
worldbank.org/en/latinamerica/poverty-latin-america-and-
caribbean-long-and-bumpy-road-ahead

Gonzalo H. Soto and Xavier Martinez-Cobas, “Energy Poverty
and the Green Energy Transition’s Impact upon Income
Inequality in Latin America,” Structural Change and Economic
Dynamics 72 (March 2025): 220-32, https://doi.
0rg/10.1016/j.strueco.2024.09.015

UNEP and BASE, Using Finance to Accelerate Adoption

of More Energy-Efficient and Climate-Friendly Appliances:
Insights from Ghana, Senegal, and Rwanda (Clean Cooling
Collaborative, 2023), https://www.cleancoolingcollaborative.
org/wp-content/uploads/2023/10/Financing-Mechanisms-
Lessons-Learned_Final-Report.pdf.

IEA, Boosting Efficiency in Latin America.

FIDE, “Programas de Sustitucién de Equipos
Electrodomésticos,” Eficiencia Energetica, 2021, https://
www.fide.org.mx/wp-content/uploads/Revistas/eficiencia
energetica_29.pdf

ANEEL, Avaliagdo Dos Resultados Do Programa de Eficiéncia
Energética Regulado Pela ANEEL: Sumdrio Executivo

2023 (ANEEL, 2023), https://biblioteca.aneel.gov.br/acervo/
detalhe/237700

“Mepsy: The Appliance & Equipment Climate Impact
Calculator,” CLASP, https://www.clasp.ngo/tools/mepsy/.

Andersen et al., “Defining the Legal and Policy Framework to
Stop the Dumping of Environmentally Harmful Products.”

0zone Action/UNEP IGSD, Buyers Club Handbook (IGSD,
2020), https://igsd.org/wp-content/uploads/2020/07/
Buyers-Club-Handbook-Jan2020.pdf.

Multilateral Fund for the Implementation of the Montreal
Protocol, Summary of the 94th Meeting of the Executive
Committee (Multilateral Fund, 2024), https:/www.
multilateralfund.org/api/drupal-documents/download/
file/7857d034-3789-4464-89bb-
2e5e8a9145e8?filename=94PMS_summary.pdf.

Multilateral Fund for the Implementation of the Montreal
Protocol, The Multilateral Fund and Energy Efficiency:
Implementing the Kigali Amendment (n.d.), https:/ozone.
unep.org/system/files/documents/7-MLF.pdf



https://www.iea.org/reports/boosting-efficiency-in-latin-america
https://www.iea.org/reports/boosting-efficiency-in-latin-america
https://blogs.worldbank.org/en/latinamerica/poverty-latin-america-and-caribbean-long-and-bumpy-road-ahead
https://blogs.worldbank.org/en/latinamerica/poverty-latin-america-and-caribbean-long-and-bumpy-road-ahead
https://blogs.worldbank.org/en/latinamerica/poverty-latin-america-and-caribbean-long-and-bumpy-road-ahead
linkinghub.elsevier.com/retrieve/pii/S0954349X24001450
linkinghub.elsevier.com/retrieve/pii/S0954349X24001450
https://www.cleancoolingcollaborative.org/wp-content/uploads/2023/10/Financing-Mechanisms-Lessons-Learned_Final-Report.pdf
https://www.cleancoolingcollaborative.org/wp-content/uploads/2023/10/Financing-Mechanisms-Lessons-Learned_Final-Report.pdf
https://www.cleancoolingcollaborative.org/wp-content/uploads/2023/10/Financing-Mechanisms-Lessons-Learned_Final-Report.pdf
https://www.fide.org.mx/wp-content/uploads/Revistas/eficiencia_energetica_29.pdf
https://www.fide.org.mx/wp-content/uploads/Revistas/eficiencia_energetica_29.pdf
https://www.fide.org.mx/wp-content/uploads/Revistas/eficiencia_energetica_29.pdf
https://biblioteca.aneel.gov.br/acervo/detalhe/237700
https://biblioteca.aneel.gov.br/acervo/detalhe/237700
https://www.clasp.ngo/tools/mepsy
https://www.igsd.org/wp-content/uploads/2020/07/Buyers-Club-Handbook-Jan2020.pdf
https://www.igsd.org/wp-content/uploads/2020/07/Buyers-Club-Handbook-Jan2020.pdf
https://www.multilateralfund.org/api/drupal-documents/download/file/7857d034-3789-4464-89bb-2e5e8a9145e8?filename=94PMS_summary.pdf.
https://www.multilateralfund.org/api/drupal-documents/download/file/7857d034-3789-4464-89bb-2e5e8a9145e8?filename=94PMS_summary.pdf.
https://www.multilateralfund.org/api/drupal-documents/download/file/7857d034-3789-4464-89bb-2e5e8a9145e8?filename=94PMS_summary.pdf.
https://www.multilateralfund.org/api/drupal-documents/download/file/7857d034-3789-4464-89bb-2e5e8a9145e8?filename=94PMS_summary.pdf.
https://ozone.unep.org/system/files/documents/7-MLF.pdf
https://ozone.unep.org/system/files/documents/7-MLF.pdf

CLIMATE &
CLEAN AIR
COALITION

TO REDUCE SHORT-LIVED
CLIMATE POLLUTANTS

a UNEP convened initiative






