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In this document, we highlight the positive impacts that the adoption of more 
ambitious levels of energy efficiency for the air conditioners can provide to the 
electric system, the economy, the consumer and the environment of Brazil

1 IntroductIon

The sequence of intense summers and the increase 
in the number of hot days have made air condition-
ing an indispensable item for well-being in many 
Brazilian homes. The increasing use of this appliance 
is considered one of the main causes of the growth 
of the demand of electricity in residences, commerce 
and public buildings. It is also considered responsi-
ble for peak loads in the National Interconnected 
System (SIN).

Improving the energy efficiency of air conditioners 
is one of the most cost-effective alternatives for re-
ducing the impact of these appliances on the costs 
of operating the SIN and on the related greenhouse 
gas emissions. The quest for increased efficiency 
should include regulatory mechanisms, industry 
incentives and consumer information; covering not 
only the technological improvement, but also urban 
policies, improvement of the performance of the 
buildings and the provision of adequate installation 
and maintenance services.

In this sense, establishing a periodic update of the 
minimum energy performance standards (MEPS) 
for air conditioning is proved to be the most effec-
tive way - as the International Energy Agency [2] and 
the Energy Research Office (EPE) [1] reinforce. 

The new MEPS for the Brazilian 
market, established in 2018 to 
come into force in 2019, however, 
are only 14% higher than those in 
force in 2011. 

And, if we take into account that the average effi-
ciency of AC found today in our stores 3.2 W / W (for 
the splits, the best seller), we will understand that 
the new 3.02 W / W (also split) level is considerably 
low and will hardly have any effect or benefit to Bra-
zil. For this to happen, more needs to be done.

To contribute to the adoption of a more effective 
MEPS policy, the Climate and Society Institute (iCS) 
and the Lawrence Berkeley National Lab (LBNL) 
jointly developed a study to evaluate the impacts to 
Brazil of adopting MEPS in line with the best interna-
tional practices and in accordance with the reality of 
the country.

All data and methodology adopted in the study are 
detailed in the document “National benefits and for 
the productive sector of energy efficiency in the air 
conditioning sector in Brazil”, available at: www.kigali.
org.br/publicacoes. Among these, we point out that:

 The tests considered the climatic seasonality 
(partial load - systematic ISO 16538 in a comple-
mentary way to the method based on ISO 5151, 
adopted by most countries);

 It was considered the adoption of new MEPS in 
2021 and the results were evaluated for a hori-
zon up to 2035;

 Reference was made to a split-type air condition-
er of 1 RT (3.5 kW), the most sold in the country.
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2 And whAt cAn BrAzIl 
gAIn from thIs?

more savings for the national 
Interconnected system

More efficient air conditioners can 
contribute to the reduction of the light 
bill, as they imply less investment in 
additional installed capacity, especially 
to meet the peak demand, reducing the 
need to operate the more expensive 
(thermoelectric) generation plants.

According to EPE, a 34% increase in average efficien-
cy practiced in the Brazilian market, reaching 4.75 W /  
W in 2035, could lead to a 25% savings in electrici-
ty compared to the current scenario. Consumption 
could reach 14.5 TWh less in 2035, equivalent to a 
power plant of 3,475 MW [1]. As a comparison, this is 
the installed capacity of the Santo Antônio Hydroelec-
tric Power Plant, which received investments of over  
R $ 6 billion from the BNDES [3].
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This is done in accordance with the test method ad-
opted today in Brazil (based on ISO 5151) and con-
sidering only household consumption. These num-
bers improve a lot with the adoption of seasonal 
metrics (ISO 16358: 2013 based method) and if we 
expand the scope, including air conditioners up to 
60,000 BTUs and other sectors (such as commerce 
and the public sector, etc.).

This is what the Lawrence Berkeley National Lab-
oratory (LBNL) did in the regulatory impact study 

conducted for iCS. Considering a MEPS of 8.65 CSPF1 
from 2021, we would have a saving of 16 TWh per 
year, totaling 132 TWh in 2035. minus 4.5 GW of ad-
ditional peak installed capacity, which is more than 
all the fuel oil-fired power plants in operation in the 
country today can offer. See the chart below.

1 This MEPS corresponds to the more ambitious scenario, which 
indicates the best available technology (BAT). It also considers 
the adoption of seasonal metrics based on ISO 16358 and mea-
sured in cooling seasonal performance factor (CSPF). 

GraPhIc 1 | Electricity economy – cumulative 2021 to 2035, according to different scenarios of 
MEPS, measured in cSPF.

Energy savings may correspond to the 
entire installed capacity of the 
country’s oil fuel power plants
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lower cost for the consumer

Adopting more ambitious MEPS can considerably reduce the weight of air conditioning in the light bill 
without the consumer having to spend a lot more for it.

According to the studies of the LBNL the adoption of a level of 8.65 CSPF from 2021 can lead to a national 
economy of R $ 28 billion in 2035. Money that Brazilian society could invest in more urgent needs.

On the other hand, the money spent on the purchase of more efficient air conditioners would be compen-
sated in a short time: 3 and a half years, considering the most aggressive scenario, and little more than two 
years if we reach minimum levels between 3.65 and 6.83 CSPF.

That is, the consumer can recover what they pay in the purchase of new and more efficient equipment 
only with the savings they will make in their account after two or three years at most.

GraPhIc 2 | consumer’s payback (MiniSplit  1 rT)

A more innovative and competitive market

Aligning the national market of air conditioning - today very closed and lagged - with the best interna-
tional practices, will bring innovation and competitiveness. Not only with the improvement in the average 
efficiency levels of the products, but also with the transition to refrigerants with lower global warming 
potential (GWP), as established by the Kigali Amendment. On the other hand, in a vicious circle, Brazil’s es-
trangement from other markets could lead to technological dumping, making the domestic market even 
more obsolete [4].

The regulatory impact study points out that, even considering our current economic reality, the invest-
ment in more efficient AC tends to make the revenues of air-conditioning manufacturers increase, after 
the period of adaptation of production to the new levels to be established for 2021. See chart:
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Values in Reais - millions
MEPS at 
CSPF = 

3.43

MEPS at 
CSPF = 

3.65

MEPS at 
CSPF = 

5.34

MEPS at 
CSPF = 

6.83

MEPS at 
CSPF = 

8.65
Product Conversion Cost 7.7 26.6 43.7 45.7 45.7
Capital Conversion Cost 16.3 56.2 73.9 86.6 86.6
Total Investment Required 24.1 82.8 117.6 132.4 132.4
Change in INPV
(Net Present Value) -18.3 -26.6 245.3 400.3 921.8

6

GraPhIc 3 | Manufacturers free cash flow [4]

For adaptations to new MEPS to be made, the estimate is that investments of be-
tween R $ 118 and R $ 133 million are required, depending on the minimum level to 
be established. The analyzes indicate that moving directly to more ambitious levels 
of efficiency leads to better cost-benefit for the industry, while taking small steps 
can lead to losses. This is illustrated in Table 1.
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Values in Reais - millions
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TaBlE 1 | Manufacturer impact analysis results

Source: Letschert et al, 2019 [4]

GhG emissions reduction

More efficient air conditioners can contribute to re-
ducing GHG emissions:

 Indirectly, for helping to reduce electricity de-
mand, especially at peak times, reducing the 
need for power generation - and the activation 
of CO2 - generating thermoelectric plants. 

This represents 60 MtcO2 less 
accumulated until 2035 and 
contributes to the Nationally 
Determined contribution (NDc), 
defined by Brazil under the  
Paris agreement.

 Directly because the vast majority of the appli-
ances currently available in Brazil use HCFC-22 
and HFC-410A as refrigerants, which potentially 
have an effect two thousand times greater than 
CO2 on global warming. By the signing of the 
Kigali Amendment to the Montreal Protocol in 
2016, Brazil undertakes, as from 2024, to pro-
gressively reduce the consumption of this type 
of substance.

By addressing increased energy efficiency coupled 
with the transition to low GWP refrigerants, the re-
duction in GHG emissions will increase and the cost 
of adaptation to the industry will be optimized.

GraPhIc 4 | cO2 emissions reductions projections for 2035, according to different MEPS 
scenarios
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3 our ProPosAl

Today, Brazil is facing a series of economic, political and social challenges. 
In this context, the improvement of public energy efficiency policies is of 
interest to society as a whole and must count on the democratic participa-
tion of all stakeholders - industry, academia and society. The MEPS for air 
conditioners should be established taking into account both the econom-
ic and environmental benefits as well as the appropriate predictability for 
manufacturers by weighing short-term challenges with long-term benefits.

To do so, we suggest:

1. revIew of the test method wIth 
the AdoPtIon of seAsonAl metrIcs.

Virtually all markets similar to Brazil, including India, Thailand, Indonesia and 
Mexico, already use this system. Its adoption makes it possible to compare 
the performance of the AC sold in our country to those of other markets and 
to the best international practices. The change promotes efficiency gains and 
allows the approximation of the test conditions to the reality of the opera-
tion of the air conditioners, besides allowing adequate information of the 
efficiency gains with the technology of variable speed (inverter).

2. exPAnsIon of lABorAtory 
InfrAstructure.

Currently, there are no laboratories able to incorporate tests with season-
al metrics. It is necessary to guarantee that the investment in the adap-
tation of the CEPEL infrastructure - foreseen in the proposal of the Procel 
Resource Application Plan (PAR / PROCEL) for 2019 - will be implemented 
and that, by 2019, CEPEL will be able to carry out tests.
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3. ImProved fInAncIng And Investment 
condItIons for Industry.

As mentioned, to advance energy efficiency will require investments to make the air conditioning industry 
fit. Although the estimated financial amounts are not proportionally high, the current economic scenario will 
require more favorable investment and financing solutions.

4. revIew of the lABelIng ProgrAm for  
AIr condItIonIng equIPment. 

Currently, the rating scale used for labeling indicates that the “A” level is a wide range of efficiency levels, it 
includes devices that are no longer on the market and is based on a test method that does not reflect the 
best results variable speed (inverter) technology. In this way, the classification does not fulfill its objective of 
helping the consumer to compare the available products, indicating the really more efficient ones. This clas-
sification is also used as a criterion for public purchases. Although Interministerial Ordinance 02/2018 gave 
INMETRO a deadline of December 2018 to review the labeling, this was not done. It is therefore necessary to 
define a new method for the evaluation of products and to introduce a new classification for labeling.

5. Procel seAl revIew. 

As the Procel Seal receives equipment with “A” classification in the labeling, the information that the latter passes 
to the consumer is likewise inaccurate. Revised, the Procel Seal should only highlight the most effective equip-
ment, and may include other criteria, such as low GWP refrigerants or only variable speed (inverter) equipment.

6. estABlIsh A cleAr AgendA wIth the 
mIlestones thAt need to Be AchIeved. 

In order for minimum levels of energy efficiency for air conditioning to ensure the benefits mentioned in 
this document are adopted, everyone must have a clear view of the challenges that need to be overcome 
and what measures should be taken. Establishing intermediate milestones will bring clarity to the trajec-
tory to be followed, which means predictability for industry and transparency for society.
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In order to have the new minimum levels published in 
2021, so that Brazil can align with the best internation-
al practices, we propose as intermediate milestones:

sePtemBer 2019.
Revised test method and CEPEL 
laboratory already operational.

decemBer 2019.
Brazilian Procel Labeling and 
Seal Procel program.

July 2020.
Proposal for new minimum lev-
els defined by CGIEE in public 
consultation.

decemBer 2020.
Interministerial Ordinance pub-
lished in the Official Gazette.

For the proposed milestones to be achieved, we sug-
gest as an action plan:

Immediate creation, by PROCEL, as 
coordinator of CGIEE’s technical air 
conditioning committee, in partner-
ship with INMETRO, of a technical 
working group to develop a proposal 
for a new test method;

Creation by INMETRO of a technical 
working group to review the Brazilian 
labeling program;

PROCEL’s presentation of a proposal 
for new criteria for the Procel Seal;

A

B

c

10



11

4 references

[1] EPE. Uso de ar condicionado no setor residencial brasileiro: 
perspectivas e contribuições para o avanço da eficiência energéti-
ca. Available in: http://www.epe.gov.br/sites-pt/publicacoes-da-
dos-abertos/publicacoes/PublicacoesArquivos/publicacao-341/
NT%20EPE%20030_2018_18Dez2018.pdf.
December 2018.

[2] IEA. The Future ofCooling. Available in: https://webstore.iea.
org/the-future-of-cooling. 2018.

[3] https://www.bndes.gov.br/wps/portal/site/home/imprensa/
noticias/conteudo/20081218_not232_08
[4] ANDERSEN, S.O., FERRIS, R. PICOLOTTI, R., ZAELKE, D., CARVAL-
HO, S., GONZALEZ, M. Defining the legal and policyframework to 
stop the dumping ofenvironmentally harmful products. Duke En-
vironmental Law & Policy Forum, vol. XXIX, n.1., 2018.

ICS TEAM
Kamyla Borges 

Roberto Kishinami 
Luiza Souza 

LBNL TEAM
Virginie E. Letschert 

Nihan Karali 
Won Young Park 

Nihar Shah 

SENIOR ADVISORS 
Suely Carvalho

 Ruy de Goes 

TECHNICAL SUPPORT 
Gilberto Jannuzzi 
Robeto Lamberts 

TEXT
Kamyla Borges  

Henrique Koifman 

COMMUNICATION 
Andréia Coutinho Louback 

EDITING
IG+ Comunicação Integrada 



12

This is an initiative of

Technical partners

Support


