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Highlights

¢ Managing cooling demand is an important component of the Association of Southeast Asian Nations (ASEAN) energy
transition, particularly in advancing energy efficiency and supporting power-system planning. Rapid growth in air
conditioner ownership is reshaping electricity consumption patterns and increasing peak demand. Improving cooling
efficiency is therefore essential to reduce generation and peak-capacity requirements, lower overall system cost and
consumer electricity cost, strengthen grid reliability, and limit emissions growth.

Regional harmonisation of minimum energy performance standards (MEPS) could deliver substantial electricity savings
and emission reductions across ASEAN. Strengthened MEPS for new room air conditioners (RACs) could deliver electricity
savings of around 149 TWh and avoid approximately 100 million tonnes of CO, emissions, annually in 2040.

+ High-efficiency RAC technologies are already available in regional markets. The growing presence of inverter-based, high-
performance models, and lower global warming potential (GWP) refrigerants provides a proven supply-side foundation. While
higher efficiency is associated with higher upfront prices, life-cycle cost savings are expected to offset the price premium.

¢ Green public procurement (GPP) can accelerate market transformation for energy-efficient cooling. By integrating
efficiency criteria into public procurement, governments can reinforce regulatory signals and stimulate demand for high-
performance, sustainable cooling technologies, leveraging public spending that represents an estimated 5-8% of GDP in
ASEAN.

¢ Impact depends on ambitious performance thresholds and coordinated implementation at national and regional
levels. Within each ASEAN Member State, effective GPP requires alignment across procurement, energy, and standards
authorities, supported by life-cycle costing approaches and digital procurement integration. Across the region, harmonised
GPP technical guidelines could strengthen market integration in ASEAN.

1. Introduction

Space cooling is among the fastest-growing electricity end-
uses in ASEAN’s building sector, driven by urbanisation,
population growth, rising incomes, and higher temperatures.
The 8" ASEAN Energy Outlook projected the room air
conditioner’s electricity demand to grow by around 58% from 193
TWh in 2025 to 304 TWh in 2040. [1] Improving cooling efficiency
could not only moderate pressure on power systems but also
translate into lower operating costs for end users. Harmonising
and strengthening minimum energy performance standards
(MEPS) for new RACs could deliver electricity savings of around
149 TWh and avoid approximately 100 million tonnes of CO,
emissions, annually in 2040 [2], positioning cooling efficiency as a
lever for energy security, affordability, and emissions reduction
simultaneously. In this context, improving cooling efficiency is
also a pathway to support the ASEAN Plan of Action for Energy

Cooperation (APAEC) 2026-2030 target to reduce energy intensity
by 40% by 2030 based on 2005 levels.[3]

ASEAN has pursued regional harmonisation of energy
efficiency standards, aiming to reduce technical barriers to
trade. The 2015 ASEAN Regional Policy Roadmap for
Harmonisation of Energy Performance Standards for Air
Conditioners, endorsed by the ASEAN Ministers on Energy
Meeting (AMEM), established a shared technical foundation by
aligning testing methods under ISO 5151, evaluation method of
ISO 16358, and setting the minimum efficiency requirements for
single-split RACs at 3.08 Wh/Wh CSPF by 2020. [4] Nine (9) AMS
has adopted the MEPS level above 3.08 Wh/Wh CSPF, providing a
common reference point for regulators and manufacturers

operating across ASEAN markets.



Building on this progress, the 2021 updated
recommendations introduced a phased approach to
progressively strengthen MEPS, but implementation has
progressed unevenly across the region. The 2021
Recommendations for Updating the ASEAN Regional Policy
Roadmap on Energy Efficient Air Conditioners set a target
equivalent to 6.09 Wh/Wh CSPF by 2025. [5] The update
recognised that higher efficiency  thresholds are

necessary to capture greater energy savings and emissions
reductions as cooling demand accelerates. However, as of June
2026, only Singapore has reached the higher-tier MEPS, while
Malaysia has formally gazetted its plan to align RAC MEPS with
6.09 Wh/Wh CSPF by 2030.[6]. For the remaining countries, the
target currently corresponds to the top tier of national energy
labels.

Table 1. Current minimum energy performance standards (MEPS) and corresponding
national energy label tier at 6.09 Wh/Wh CSPF across ASEAN Member States

ASEAN Member State MEPS Value (CSPF - Wh/Wh) Label Level at 6.09 Wh/Wh CSPF

Brunei Darussalam 2.90 5-Star

Cambodia 3.50 5-Star

Indonesia 3.40 5-Star

Lao PDR 3.08 (fixed speed); 3.4 (inverter) 5-Star

Malaysia 4.10 (2026); 6.09 (2030) 5-Star

Myanmar 3.08 5-Star

The Philippines 3.32 5-Star

Singapore 6.10 4-tick (MEPS)

Thailand 3.19 (fixed speed); 3.9 (inverter) 2-Star of EGAT Label No. 5
Viet Nam 3.10 5-Star

Note: CSPF = Cooling Seasonal Performance Factor. Label classifications are based on national schemes and are not strictly

equivalent across countries; Singapore uses a weighted Coefficient of Performance(COP), while Thailand uses Seasonal Energy

Efficiency Ratio (SEER). the CSPF-equivalent values are therefore based on conversion for comparison purposes. This table covers ten

ASEAN Member States for which RAC MEPS and labelling information were available at the time of analysis. Timor-Leste, which
became ASEAN’s eleventh Member State in October 2025, is not yet included due to limited available information on RAC MEPS and

labelling requirements.

Source: ACE compilation based on national energy efficiency regulations in AMS.

2. Market Availability of High-Efficiency
Air Conditioners

The RAC market in ASEAN offers a wide range of cooling
capacities and efficiency levels, with inverter models
available across market segments. Products range from 1.0
kW to 12 kW, with small- to mid-capacity units (2-7 kW)
dominating, reflecting typical residential and light-commercial
applications. Across cooling capacities, efficiency varies from
2.00 Wh/Wh CSPF to 8.23 Wh/Wh CSPF. Small- to mid-capacity

units tend to achieve higher CSPF values, with some models
exceeding 7.0 Wh/Wh CSPF, particularly in countries such as
Indonesia, Malaysia, the Philippines, Singapore, Thailand, and
Viet Nam, where MEPS and labelling programmes have become
mandatory. The larger-capacity cluster, however, shows a
tendency toward lower CSPF. Across the market, inverter
models generally achieve higher CSPF than non-inverter units at
the same cooling capacity. In the 2-7 kW range, inverter
products frequently reach CSPF 5-7, while non-inverter units
cluster mostly around 3-4
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Figure 1. Cooling capacity and energy efficiency (CSPF) of room air conditioners in

ASEAN Member States, by technology type (inverter and fixed speed)
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Source: Product registration databases and online retail survey of ASEAN Member States by ACE and IIEC, 2025.

High-efficiency air conditioners exceeding 6.09 Wh/Wh
CSPF, the regional MEPS target, are available across all
cooling capacity groups, with more than 400 qualifying
models in several segments. However, in the capacity ranges
with the largest product volumes, models above 6.09 CSPF
account for only 16.9% to 31.2% of available models. The
exception is the 3.81-4.39 kW range, where the share reaches

52.9%. This indicates that while models above 6.09 CSPF are
already present across the market, they have yet to become the
dominant segment in most capacity classes. At the same time,
average Best Available Technology (BAT), which represents the
20% most efficient products, is higher than 6.09 Wh/Wh CSPF in
most cooling capacity groups.

Table 2. Market Availability of Room Air Conditioner Models Exceeding 6.09 CSPF and Average Best Available

Technology (BAT) Performance by Capacity Range in ASEAN

capa‘:&’v;‘a"ge cap?;:lyl::"ge N“m:;';:::::els ” | % of available model Average BAT CSPF
<2.93 <10,000 458 16.9% 6.93
2.94-3.80 10,001-13,000 391 24.6% 6.44
3.81-4.39 13,001-15,000 46 52.9% 6.57
4.40-5.85 15,001-20,000 410 31.2% 6.54
5.86-6.74 20,001-23,000 235 45.6% 6.52
6.75-7.32 23,001-25,000 24 5.3% 6.02
7.32-12 25,001 - 40,000 17 7.2% 6.11

Note: BAT is defined as the top 20% of most efficient models within each capacity range.

Source: Product registration databases and online retail survey of ASEAN Member States by ACE and IIEC, 2025

R-32 refrigerant is gaining market share across ASEAN, while
natural refrigerants remain limited in standard, shelf-stable
products. In addition to efficiency improvements, refrigerant
use across ASEAN RAC markets is transitioning toward lower
global warming potential (GWP) alternatives. This shift reflects
both regulatory momentum under the Montreal Protocol and the
Kigali Amendment to phase down hydrofluorocarbons (HFCs).
R-32 (GWP 675) has increasingly replaced R-410A (GWP 2,088).

R-32 is currently favoured due to its thermodynamic properties
and smaller refrigerant charge, which further reduces direct
emissions. Meanwhile, the availability of natural refrigerants,
such as R-290 (propane), were not identified in the surveyed
products. This suggests that R-290 RACs are not yet available as
standard shelf products in the ASEAN markets, likely due to
higher requirements for flammability safety, installer training,
and certification.
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Figure 2. Share of available room air conditioner models by refrigerant types across ASEAN Member States
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Source: Product registration databases and online retail survey of ASEAN Member States by ACE and IIEC, 2025

High-efficiency RACs are associated with high upfront
prices, reflecting the price premium of inverter technology
that dominates most upper-efficiency market segments.
Across ASEAN, inverter models are priced 29% to 75% above
fixed-speed alternatives in nearly all capacity ranges,
particularly in smaller and medium-sized units. Several AMSs
have introduced rebate, incentive, or fiscal support
programmes, namely SAVE programme and NUR@PETRA in
Malaysia, Climate Friendly Households Programme in
Singapore, and incentives for high-label appliances in Thailand,
to encourage the uptake of high-efficiency products within the
top national energy label tiers.

Techno-economic assessments indicate that higher-efficiency
RACs deliver the lower total cost of ownership (TCO) over the
product lifetime. Based on the market assesment in Indonesia,
Malaysia, Philippines, Thailand, and Vietnam, more efficient units
recover the higher purchase price, typically within 1-4 years [7][8]
[9][10][11]. Analysis in Indonesia and Malaysia illustrates that
inverter RACs with around 6.09 Wh/Wh CSPF deliver the lowest
total cost of ownership compared with a typical fixed-speed unit
with MEPS level efficiency, achieving 11.7-29% lower life-cycle
costs despite higher purchase prices. Upgrading to mid-tier
efficiency levels, such as 3.7 Wh/Wh CSPF, yields negligible
savings, suggesting that consumers benefit most from
transitioning directly to high-efficiency models rather than making
incremental upgrades. [7][8]

Table 3. Price premium between Inverter and Fixed-Speed Air Conditioner in ASEAN

Capacity Range | Capacity Range | Average Inverter Price Averag'e Fixed-Speed Premium (%)
(kW) (Btu/h) (USD) Price (USD)
<2.93 <10,000 523 320 63%
2.94-3.80 10,001-13,000 622 474 31%
3.81-4.39 13,001-15,000 930 616 51%
4.40-5.85 15,001-20,000 929 656 42%
5.87-6.74 20,001-23,000 963 650 48%
6.75-7.32 23,001-25,000 1,362 1,059 29%
7.32-12 25,001 -40,000 1,426 814 75%

Source: Product registration databases and online retail survey of ASEAN Member States by ACE and IIEC, 2025




3. Market Transformation through Green
Public Procurement

In most ASEAN countries, 6.09 Wh/Wh CSPF mainly
corresponds to the top tier of national energy labelling
schemes, with higher upfront prices. Increasing the current
MEPS threshold to this level could restrict compliant product
availability largely to premium and higher price models. This
may make compliant air conditioners less affordable for price-
sensitive consumers, reduce the range and availability of
products across different market segments, and create
additional enforcement demands for regulators.

As high-efficiency RACs are available across ASEAN
markets, Green Public Procurement (GPP) can act as a
catalyst to accelerate the shift toward more efficient
products. GPP refers to the procurement by public authorities
of goods and services with reduced environmental impacts
throughout their life cycles, supporting sustainability and
innovation while often delivering long-term cost savings. By
aggregating demand and purchasing at scale, governments can
influence market transformation by creating an immediate, high-
volume market signal that encourages manufacturers and
suppliers to prioritise the supply of energy-efficient, climate-
friendly RACs, prior to mandating an increased MEPS. The World
Bank estimates that public procurement accounts for 13-20% of
global GDP, and the Economic Research Institute for ASEAN and
East Asia (ERIA) estimates that public procurement in ASEAN
accounts for roughly 5-8% of GDP on average. [12][13]

In practice, GPP works as a demand-pull mechanism by
translating public purchasing power into clear market signals
and tender requirements for “green” products. For RACs, this
typically includes high energy efficiency (e.g., based on energy-
label tiers or energy performance metrics) and low-GWP
refrigerants to reduce energy use and climate impacts, while
supporting reliable cooling performance and indoor comfort.
Setting these criteria raises the minimum performance standard
for public procurement, reduces the use of low-efficiency units
in government projects, and, over time, supports broader
market upgrading.[14]

GPP also strengthens value-for-money decisions by
incorporating TCO or life-cycle costing (LCC) in bid
evaluation. [15] This approach allows efficient RACs to
compete on lifetime value rather than on upfront prices alone.
By explicitly accounting for electricity consumption,
maintenance, and operating life, LCC shifts procurement
decisions from “lowest purchase price” to “lowest lifetime
cost,” reinforcing demand for high-performance models that
deliver measurable savings and emissions reductions over their
service life.

4. Green Public Procurement Policy
Readiness in AMS

Several ASEAN Member States have established
both procurement and technical policy foundations
forimplementing GPP for room air conditioners

Across ASEAN, the availability of GPP policy frameworks has
expanded in recent years, reflecting growing recognition of
public procurement as a strategic lever for advancing energy
efficiency and low-carbon development. Most ASEAN Member
States (AMS) now reference sustainable or green procurement
within national policies, procurement laws, master plans, or
government circulars.

Indonesia, Malaysia, the Philippines, Singapore, and Thailand
have established clear and enforceable GPP mandates within
their public procurement systems. In these countries, GPP is
anchored in procurement laws, regulations, treasury circulars,
or whole-of-government policy frameworks, giving procuring
entities legal authority to apply environmental criteria.
Meanwhile, Brunei Darussalam, Cambodia, Lao PDR, Myanmar,
and Viet Nam are at an earlier stage of GPP development.[16],
[17],[18],[19], [20]

Room air conditioners are widely acknowledged as priority
products for green public procurement, especially in countries
that have already established GPP policy frameworks, where
eligibility is typically defined by energy efficiency levels.

Energy efficiency labels serve as a practical proxy
for the verification of green air conditioners in GPP
frameworks

The majority of AMS have established MEPS and energy labelling
as scalable policy instruments for improving the efficiency of
RACs. MEPS set a mandatory performance floor for market
entry, while labels translate technical efficiency metrics into
simple, consumer- and procurement-friendly tiers (stars or
ticks). For RACs, where regulated product classes are widely
available and markets are mature, energy labels provide a
practical mechanism to differentiate high-efficiency models,
especially for non-technical users.

In GPP policies across AMS, criteria for RACs commonly refer to
national energy efficiency labels as proxies for determining
eligible green products. However, the threshold varies among
AMS, with Malaysia, the Philippines, Singapore, and Thailand
indicating a top-level label rating, such as 4-star or 5-star.
Meanwhile, Indonesia sets the 2-star level as the threshold,
which corresponds to its current MEPS level.




In addition, current national RAC energy labelling schemes in
ASEAN generally focus on energy performance indicators and do
not necessarily reflect the full climate performance of RACs.
Combining energy label requirements with technical criteria on

refrigerant type and GWP would further strengthen procurement
frameworks by addressing both indirect emissions from
electricity consumption and direct emissions from refrigerant
use.

Table 4. Room air conditioners as priority products and minimum efficiency thresholds in GPP frameworks across ASEAN Member States

ASEAN Member State AC as Priority Product Minimum GPP Efficiency Threshold
Brunei Darussalam No Not defined
Cambodia No Not defined
Indonesia Yes 2-star level (MEPS)
Lao PDR No Not defined
Malaysia Yes 5-star level
Myanmar No Not defined
The Philippines Yes 4-star level
Singapore Yes 4-tick level (MEPS)
Thailand Yes EGAT Label No. 5
Viet Nam No Not defined

Source: ACE’ compilation based on national procurement regulations and GPP policy documents in AMS

Life-cycle costing is acknowledged across ASEAN,
but its application in procurement award decisions
varies

Once minimum eligibility thresholds screen out low-tier RACs,
procurement outcomes depend largely on award rules. Where
contracts are awarded on the lowest upfront price, procuring
entities tend to select the cheapest eligible model, even when
high-efficiency options are available. For RACs, where operating
costs accrue over many years, applying LCC or TCO allows
procuring entities to reflect electricity and maintenance costs
and select the lowest lifetime-cost option, sustaining efficiency
gains in price-sensitive markets.[15]

Most AMS acknowledge LCC or TCO in procurement-related
regulations, but the depth of application varies. The Philippines
and Singapore mandate LCC in award decisions. Indonesia and
Malaysia allow LCC to be used as weighted evaluation criteria.
Thailand relies primarily on energy labels as a proxy for
efficiency rather than explicitly applying LCC. The availability of
standardised LCC formulas and templates for tender
participants remains uneven across AMS.

Digital procurement platforms and e-catalogues
can strengthen GPP scalability, but integration of
sustainability attributes remains uneven

GPP is most scalable when requirements are embedded into
routine procurement workflows through digital systems. Digital
procurement systems enable buyers to select eligible products
through standardised filters and catalogue listings, rather than
verifying eligibility tender by tender. E-procurement platforms
and green product catalogues play a critical role in
strengthening  consistency across agencies,
administrative burden, and improving transparency and data
availability for monitoring and reporting. When sustainability
criteria are built into procurement interfaces, GPP shifts from a

reducing

manual compliance exercise to a more routine and replicable
purchasing practice. [15]

Singapore, Malaysia, and Thailand are the most advanced in
green e-procurement integration. Singapore’s GeBIZ platform,
Malaysia’s ePerolehan system (supported by the MyHIJAU
Directory), and Thailand’s e-GP (linked to Green Cart and eco-
product directories) allow sustainability attributes to be verified




through established registries and incorporated routinely into
tenders and catalogue selections. Indonesia and the
Philippines, despite having large-scale, mandatory e-
procurement systems (SPSE/e-Katalog and PhilGEPS,
respectively) and an available product registration database for
energy-efficient products, remain at an emerging integration
stage for air conditioners, as energy-label attributes and “green”
eligibility for RACs are not yet consistently embedded as
automated catalogue filters or mandatory fields across
procurement workflows.

Viet Nam is also progressing, with an operational national e-
procurement system expanding under its procurement reforms.
However, the integration of “green flags” and catalogue-based
sustainability fields remain under development. For Brunei
Darussalam, Cambodia, Lao PDR, and Myanmar, procurement
is still predominantly manual or decentralised, with limited or no
national e-procurement platforms linked to sustainability
registries, constraining both scalability and verifiable
implementation of greener purchasing practices.

Table 5. Life-cycle costing (LCC) adoption status in procurement frameworks across ASEAN Member States

ASEAN Member State Lcc Stil.)ulated. in Nature of Application
Regulation/Policy
Brunei Darussalam No N/A
Cambodia No N/A
Indonesia Yes Voluntary evaluation criteria
Lao PDR No N/A
Malaysia Yes Voluntary evaluation criteria
Myanmar No N/A
The Philippines Yes Mandatory
Singapore Yes Mandatory
Thailand No Labels used as a proxy
Viet Nam No N/A

Source: ACE’ compilation based on national procurement regulations and GPP policy documents in AMS

Effective GPP implementation requires cross-
cutting institutional arrangements and inter-agency
coordination

Across ASEAN Member States, institutional arrangements for
GPP implementation are integrally cross-cutting, linking fiscal
controls and tender rules with technical standards on energy
and the environment. GPP leadership typically sits with finance
and procurement authorities, while technical ministries anchor
environmental and energy criteria.

In Malaysia, the Ministry of Finance (MOF) jointly chairs
governance with the Ministry of Natural Resources, Environment
and Sustainability (NRES), supported by agencies covering
energy, public works, construction, and standards. In the
Philippines, the Government Procurement Policy Board (GPPB)
brings together senior officials from budget and finance

functions, as well as technical ministries, including energy,
environment, trade, and science.

In Indonesia, the National Public Procurement Agency (LKPP)
sets procurement rules, while technical criteria are developed
by a cross-ministry team led by the Ministry of Environment
(MOE) and aligned with sector agencies. In Singapore, the
Ministry of Sustainability and the Environment (MSE) drive the
overarching GreenGov.SG policy, the National Environment
Agency (NEA) provides the technical energy labels, and the MOF
oversees tender compliance.

5. Policy Recommendations

1. Governments could consider progressively raising GPP
minimum thresholds for RACs by requiring the highest
available energy performance labelling class. As the
market assessment indicates that the highest-tier products




are readily available, clear and ambitious minimum criteria
can provide targetted market signals andstimulate t demand
for best-in-class efficiency products. Aligning GPP
thresholds with top-tier labelling across AMS could reinforce
both national and regional energy efficiency objectives by
preparing the market for gradual strengthening of MEPS.

. Life-cycle costing could be integrated and, where

feasible, mandated in procurement practice. While high-
efficiency RACs are currently associated with higher upfront
costs, applying life-cycle costing in procurement decisions
enables procurement authorities to account for the total
cost of ownership rather than the upfront purchase price
alone. In practice, LCC could be introduced progressively,
first as a weighted evaluation criterion alongside technical
compliance and price, before being adopted as a mandatory
award methodology for priority product categories.
Incorporating operating energy costs and maintenance
expenditures is expected to improve value-for-money
outcomes, reduce long-term fiscal burdens, and align
procurement practices with energy efficiency and climate
objectives. To ensure consistency and fairness, a
standardised LCC calculation method and scope should be
defined on a per-tender basis so that all bidders submit
comparable data and are evaluated using the same
assumptions, at minimum. Where possible, AMS could
develop national LCC methodologies for priority product
categories, ideally aligned with a regional ASEAN reference
tool.

. Governments may wish to integrate national e-

procurement systems with product registration and
labelling databases to strengthen compliance
verification. In implementing energy efficiency standards
and labelling programmes, the product registration database
serves as a critical tool for monitoring, verification, and
enforcement. Linking national e-procurement platforms with
product registration and labelling databases can streamline
compliance verification. Automated cross-checking of
efficiency criteria could enhance transparency, reduce
administrative burdens, and strengthen enforcement,
ensuring that only eligible high-efficiency products are
procured.

. Strengthening coordination between national agencies

responsible for GPP implementation could improve policy
coherence and accelerate progress. Effective GPP
implementation requires coordination among energy
authorities, procurement agencies, and standards bodies.
Clear institutional roles, shared data systems, and regular
inter-agency dialogue can improve policy coherence,
accelerate updates to technical criteria, and ensure
consistent application across ministries and subnational
entities.

5. Targeted capacity-building and implementation support
could help close implementation gaps in GPP for RACs.
Training programmes can enhance understanding of
technical efficiency criteria, life-cycle costing

methodologies, and verification procedures. Supports could

be provided to key national or local procuring agencies to
apply GPP for RACs in actual procurement processes would
help verify the practicality of GPP criteria, identify
operational barriers, and generate replicable lessons for
wider adoption. Capacity-building initiatives, including
practical guidance and standardised tools, can reduce
implementation gaps and ensure that GPP requirements

translate into measurable energy savings.

6. Developing regional GPP technical guidelines for RACs
could harmonise technical criteria and support market
integration across ASEAN. By aligning GPP with the existing
regional MEPS roadmap, the guidelines could establish
common criteria for top-tier energy performance, low-GWP
refrigerants, and circularity, including lifecycle costing and
extended producer responsibility. A shared regional product
database and mutual recognition arrangement can further
streamline verification and eliminate duplicative testing
across Member States, which reduces intra-regional trade
barriers, therefore, expanding market access for high-
efficiency RACs in the region.R
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	Figure 1. Cooling capacity and energy efficiency (CSPF) of room air conditioners in ASEAN Member States, by technology type (inverter and fixed speed)
	High-efficiency air conditioners exceeding 6.09 Wh/Wh CSPF, the regional MEPS target, are available across all cooling capacity groups, with more than 400 qualifying models in several segments. However, in the capacity ranges with the largest product volumes, models above 6.09 CSPF account for only 16.9% to 31.2% of available models. The exception is the 3.81–4.39 kW range, where the share reaches  asasa
	52.9%. This indicates that while models above 6.09 CSPF are already present across the market, they have yet to become the dominant segment in most capacity classes. At the same time, average Best Available Technology (BAT), which represents the 20% most efficient products, is higher than 6.09 Wh/Wh CSPF in most cooling capacity groups.
	Capacity Range (kW)
	Capacity Range (Btu/h)
	Number of Models > 6.09 CSPF
	% of  available model
	Average BAT CSPF
	< 2.93
	< 10,000
	458
	16.9%
	6.93
	2.94–3.80
	10,001–13,000
	391
	24.6%
	6.44
	3.81–4.39
	13,001–15,000
	52.9%
	6.57
	4.40–5.85
	15,001–20,000
	410
	31.2%
	6.54
	5.86–6.74
	20,001–23,000
	235
	45.6%
	6.52
	6.75–7.32
	23,001–25,000
	5.3%
	6.02
	7.32 - 12
	25,001 – 40,000
	7.2%
	6.11
	R-32 refrigerant is gaining market share across ASEAN, while natural refrigerants remain limited in standard, shelf-stable products. In addition to efficiency improvements, refrigerant use across ASEAN RAC markets is transitioning toward lower global warming potential (GWP) alternatives. This shift reflects both regulatory momentum under the Montreal Protocol and the Kigali Amendment to phase down hydrofluorocarbons (HFCs). R-32 (GWP 675) has increasingly replaced R-410A (GWP 2,088).
	R-32 is currently favoured due to its thermodynamic properties and smaller refrigerant charge, which further reduces direct emissions. Meanwhile, the availability of natural refrigerants, such as R-290 (propane), were not identified in the surveyed products. This suggests that R-290 RACs are not yet available as standard shelf products in the ASEAN markets, likely due to higher requirements for flammability safety, installer training, and certification.
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	Figure 2. Share of available room air conditioner models by refrigerant types across ASEAN Member States
	High-efficiency RACs are associated with high upfront prices, reflecting the price premium of inverter technology that dominates most upper-efficiency market segments. Across ASEAN, inverter models are priced 29% to 75% above fixed-speed alternatives in nearly all capacity ranges, particularly in smaller and medium-sized units. Several AMSs have introduced rebate, incentive, or fiscal support programmes, namely SAVE programme and NUR@PETRA in Malaysia, Climate Friendly Households Programme in Singapore, and incentives for high-label appliances in Thailand, to encourage the uptake of high-efficiency products within the top national energy label tiers.
	Techno-economic assessments indicate that higher-efficiency RACs deliver the lower total cost of ownership (TCO) over the product lifetime. Based on the market assesment in Indonesia, Malaysia, Philippines, Thailand, and Vietnam, more efficient units recover the higher purchase price, typically within 1-4 years [7][8][9][10][11]. Analysis in Indonesia and Malaysia illustrates that inverter RACs with around 6.09 Wh/Wh CSPF deliver the lowest total cost of ownership compared with a typical fixed-speed unit with MEPS level efficiency, achieving 11.7–29% lower life-cycle costs despite higher purchase prices. Upgrading to mid-tier efficiency levels, such as 3.7 Wh/Wh CSPF, yields negligible savings, suggesting that consumers benefit most from transitioning directly to high-efficiency models rather than making incremental upgrades. [7][8]
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	Average Fixed-Speed Price (USD)
	Premium (%)
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	63%
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	3.81–4.39
	13,001–15,000
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	51%
	4.40–5.85
	15,001–20,000
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	42%
	5.87–6.74
	20,001–23,000
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	48%
	6.75–7.32
	23,001–25,000
	1,362
	1,059
	29%
	7.32 – 12
	25,001 – 40,000
	1,426
	814
	75%
	Several ASEAN Member States have established both procurement and technical policy foundations for implementing GPP for room air conditioners
	Energy efficiency labels serve as a practical proxy for the verification of green air conditioners in GPP frameworks
	Life-cycle costing is acknowledged across ASEAN, but its application in procurement award decisions varies
	Digital procurement platforms and e-catalogues can strengthen GPP scalability, but integration of sustainability attributes remains uneven
	Effective GPP implementation requires cross-cutting institutional arrangements and inter-agency coordination
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