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Abstract

Space cooling is the fastest-growing use of energy in buildings globally and in the
Association of Southeast Asian Nations (ASEAN). Electricity use for cooling in
buildings across the region has increased dramatically over the past decades. Yet
today, only 15% of households in Southeast Asia have an air conditioner; fans
represent around another 9% of residential energy use. With continued economic
development and population growth across the region, the International Energy
Agency (IEA) projects that air conditioner ownership across the ASEAN Member
States (AMS) will continue to grow. This growth could see electricity demand from
space cooling in the region grow to 300 TWh in 2040 — approximately equivalent
to the total electricity consumption of Indonesia and Singapore combined.

The Roadmap towards Sustainable and Energy-Efficient Space Cooling in ASEAN
focuses on the policy tools available for AMS to drive energy efficiency
improvements for space cooling. It sets ambitious milestones for space cooling
technologies, including air conditioners and fans, that can help guide the ambitions
outlined in this roadmap and subsequent action across ASEAN.
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Executive summary

Electricity use for space cooling in buildings in ASEAN has grown rapidly over
recent decades to around 80 TWh in 2020 — seven times the level in 1990 and
close to the total annual electricity consumption of the Philippines. Recent data
shows that air conditioners accounted for around 15% of residential energy use
across ASEAN and fans represented around another 9%.

With continued economic development and population growth across the region,
the IEA projects that air conditioner ownership across the ASEAN Member States
(AMS) will continue to grow too. Air conditioner stock across ASEAN is projected
to grow from nearly 50 million units in 2020 up to 300 million units in 2040. This
could see electricity demand from space cooling in the region grow to 300 TWh in
2040 — approximately equivalent to the total electricity consumption of Indonesia
and Singapore combined.

However, there is a possible future in which access to space cooling services can
increase across the AMS but with lower impacts on energy use and greenhouse
gas (GHG) emissions. Policy makers have a number of tools at their disposal to
drive improvements in sustainable and energy-efficient space cooling for air
conditioners and fans to help meet the growing cooling demand in the region while
limiting the growth in energy demand and GHG emissions.

Policy action supporting the deployment of more efficient air conditioners, along
with other energy efficiency measures such as the use of efficient fans and
building envelope efficiency improvements could help the AMS save 110 TWh of
electricity in 2040, cutting the projected space cooling energy use by over one-
third. This represents more than the current electricity consumption of Brunei
Darussalam, Cambodia, Lao People’s Democratic Republic (Lao PDR) and
Viet Nam combined. These same actions would also reduce GHG emissions by
over 55 million tonnes of CO-in 2040, which, alongside decarbonisation of the
electricity supply, could see CO; emissions in 2040 from space cooling in ASEAN
drop to lower than 2018 levels.

The Roadmap towards Sustainable and Energy-Efficient Space Cooling in ASEAN
focuses on the policy tools available for AMS to drive energy efficiency
improvements for space cooling. It sets ambitious milestones for space cooling
technologies, including air conditioners and fans, that can help guide the ambitions
outlined in this roadmap and subsequent action across ASEAN.
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Policy can support an efficient future

This roadmap focuses on the policy tools available to the AMS to drive energy
efficiency improvements for space cooling, with a focus on room air conditioners
and fans. These policy tools can support an increase in space cooling access across
the region decoupled from a linear increase in cooling energy demand and
associated GHG emissions. This roadmap examines a wide range of sustainable
and energy-efficient space cooling policies available to support these milestones
under the three broad categories of regulation, information and incentives, and 12
types of policy measures across these categories.

We explore the current status of space cooling policies in the AMS and at the
regional level, and provide actions and milestones for policy progress under each
measure to achieve a range of energy and climate goals.

There is a wide range of policy measures available to the AMS, but the roadmap
does not intend to recommend that any country implement a specific set of policies
and programmes. Rather, it presents a wide range of policy options that
governments can choose from to make an appropriate space cooling policy
package tailored to their specific needs.

In order to achieve sustainable and efficient cooling, policies should aim to transform
the market to make the sale of inefficient air conditioners and fans impossible across
the ASEAN region. A policy package approach, drawing on a combination of
regulations, information programmes and incentives can support the achievement
of these milestones. Minimum energy performance standards (MEPS), labelling
programmes and incentives form the foundation for progress on efficient,
sustainable and affordable cooling options across the region. MEPS can help to
remove the worst performing products from the market. Labelling programmes can
help drive consumers towards more efficient products by providing them with better
information about the efficiency of a cooling appliance they are considering buying
and the potential reductions in their energy bills. Incentives can help pull more
efficient products into the market, increasing their market share and driving down
prices. While MEPS and labelling programmes can help to drive the improvement
of new products sold, incentive programmes can also drive the early retirement of
old and inefficient cooling appliances and their replacement with efficient and
sustainable solutions.

This roadmap presents an approach based on the adoption of an ambitious regional
product efficiency “ladder” for both air conditioners and fans. A product ladder can
be used as an effective tool to bundle together the foundational policy measures in
a cooling policy package, such as MEPS, labelling and other policy measures, such
as High Energy Performance Standards (HEPS), to help meet short and long-term
policy goals. This approach, as advocated by the Super-efficient Equipment and
Appliance Deployment (SEAD) Initiative and the COP26 Product Efficiency Call to
Action, provides governments, manufacturers, retailers and the entire supply chain
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with a clear timeline for energy efficiency improvements relating to appliances.
Providing long-term policy certainty supports businesses in making investment
decisions which meet or exceed regulatory requirements to support efficient and
sustainable space cooling goals for the region.

These policy measures can be supported by ongoing efforts pertaining to the
harmonisation of testing methods, mutual recognition agreements and monitoring,
verification and enforcement (MV&E). These efforts help to ensure that the
standards set in regulations are met in practice and deliver the modelled energy and
multiple benefits cost-effectively, streamlining administrative processes across the
region while opening up new export opportunities.

This roadmap also explores a range of other policies that governments can draw on
to support progress towards efficient and sustainable space cooling, including:
information education and training programmes; air conditioner audit programmes;
a selection of rebates, grants and tax incentives, loan programmes, on-bill finance
and other financial instruments; manufacturing and innovation grants; and equity
programmes (to support low-income households) to ensure access to affordable
cooling for households which are most in need.

A Roadmap for Energy-Efficient Buildings and Construction in ASEAN has been
developed in parallel to this roadmap. Viewing these two roadmaps side-by-side will
help to ensure that space cooling is considered holistically along with the impacts of
energy-efficient building fabric, passive design and urban planning on sustainable
cooling.

A roadmap approach for sustainable cooling

This roadmap explores potential actions across three policy categories — regulation,
information and incentives — and 12 types of policy measures.

An extensive list of potential policy instruments available to the AMS to support
progress on sustainable and energy-efficient space cooling through room air
conditioners and fans is considered in this roadmap.

However, a smaller set of measures form the foundation of a good policy package
for space cooling, consisting of MEPS, harmonised test standards and labelling
programmes. These programmes are also most effective when supported by a
strong MV&E regime. A regional product efficiency “ladder” approach can help to
unite these foundational policies.

As the AMS have different circumstances and priorities, each should choose to
implement an appropriate mix of complementary policies beyond these foundational
measures in order to build a successful policy package tailored to their local needs.
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Roadmap towards Sustainable and Energy-Efficient Space Cooling in ASEAN Summary
of Policy Measures

&

Regulation

g & &

Policy Current By 2025 By 2030 Towards net
measure status zero-carbon
Minimum MEPS in place Harmopised Inqreased MEPS approach
Energy for room air - MEPS in plage strmgepcy of. today’s BAT
Performance conditioners in for al! room air MERS including | Air conditioner
Standards most AMS and. condltloners. requirement for MEPS include
(MEPS) MEPS for fans in  and harmonised ' demand response ' phaseout of
some AMS. regional product | capability all high GWP
ladder adopted AMS have refrigerants
aiming for U4E adopted
model regulations | harmonised
Harmonised MEPS for fans as
MEPS and appropriate, and
product ladder a product ladder
fans under aiming to double
development efficiency by 2030
Harmonisation | Air conditioners: More AMS have | Testing facility Test standards
of test ISO 5151 and ISO | harmonised test capability updated and
standards 16358 adopted by | and evaluation expanded and harmonised in line
most AMS. standards, round robin with technological
Fans: Some AMS | agreeing to use testing completed | development over
standards. for fans MRAs and
Capacity building | harmonised
for testing standards
facilities and updated
round robin
testing
Monitoring, Almost all AMS All AMS sign Rollout of MV&E strategies
verification, and have MV&E an MRA for air a regional evolve over time
enforcement strategies for air | conditioners and | product registry. expanding to
(MV&E) conditioners. rollout a regional | Regular market cover additions
MV&E strategy surveillance. such as demand
All AMS Rollout of regional ' response
have product MV&E strategy for | capabilities
registries for fans and refrigerant

air conditioners
and fans and

a regional
registry under
development
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Policy
measure

Labelling

Endorsement
labels and
high energy
performance
standards
(HEPS)

Information

uﬂ%

Current
status

Almost all

AMS have
energy labelling
programmes for
air conditioners,
but only some for
fans

Present in some
AMS

By 2025

Mandatory air
conditioner
labelling adopted.
Labels start to
include more
information and
QR codes

A regional basis
for endorsement
label and HEPS
energy efficiency
levels is explored
based on a
regional product
ladder for air
conditioners
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By 2030

Mandatory labels
for fans adopted,
as appropriate

All AMS labels
have explored
including

QR codes

Regional
guidelines
developed to
include refrigerant
information on
labels

All AMS have
adopted
harmonised
endorsement
labels and
HEPS lists

with increasing
stringency to
qualify. An
adoption of fans
labels follows
in the future, as
appropriate

Towards net
zero-carbon

All air conditioner
and fan labels
include QR codes

Air conditioner
labels include
information on
the GWP of
refrigerants

A regional low-
GWP refrigerant
endorsement
label could be
considered for

air conditioners

to support a
consumer led shift
towards net-zero
carbon goals



2

Incentives

Policy
measure

Rebates,
grants and tax
incentives

Loan
programmes,
on-bill finance
and other
finance

Bulk and public
procurement
programmes

Manufacturing
and innovation
grants

Market-based
mechanisms
and energy
efficiency
obligation
programmes

Current
status

Programmes
are not
widespread in
AMS

Some finance
offerings
across ASEAN
for sustainable
and efficient
cooling

Bulk
procurement
and energy
efficient public
procurement
programmes
not widespread
in AMS

A few
programmes
have been
delivered in the
region

Programmes
not widespread
in AMS

By 2025

Programmes are
explored by AMS

and a number of
programmes delivered
to support energy
efficient space cooling

AMS scopes ways

to attract and

deploy international
development, public
and private finance for
sustainable cooling
business models

AMS explore including
energy performance
criteria in government
procurement policies

Bulk procurement
programmes
considered and piloted
in some AMS

Manufacturing and
innovation grants
explored to support
achieving product
ladder targets
cost-effectively

AMS have
explored options
and some AMS
have implemented
programmes
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By 2030

Programmes
implemented at scale
across AMS to drive
energy efficient cooling

Loan and finance
programmes and
business models are
common across AMS
to support sustainable
and affordable cooling

Government
procurement guidelines
in place and improve
with ladder and

expand to sub-

national government.
Bulk procurement
programmes
widespread to support
appliance efficiency

Manufacturing grants
have supported
manufacturers across
AMS to produce
super efficient air
conditioners and fans.
Innovation grants
increasing

Several AMS have
implemented a form
of these programmes,
and those that have
not opted for other
large-scale incentive
programme

Towards net
zero-carbon

Programmes drive
super efficient

new purchases,
maintenance and
retrofits. Also support
safe degassing and
low-GWP refrigerant
space cooling
technologies

Finance and loan
programmes have
supported achieving
net-zero cooling
appliances

Government
procurement includes
building requirements
and ESCO contracts.
Both public and bulk
procurement driving
retrofits of cooling to
low-GWP options

Manufacturing and
innovation grants
supported all cooling
appliances sold across
ASEAN to be energy
efficient and using low-
GWP refrigerants

Market-based
mechanisms and
energy efficiency
obligations support
retrofit, replacement
and safe degassing
of old space cooling
equipment



Chapter 1. Introduction

About this project

In late 2020, the Association of Southeast Asian Nations (ASEAN) commissioned
the International Energy Agency (IEA) to deliver the Roadmaps Towards
Sustainable and Energy-Efficient Buildings and Cooling in ASEAN project. The
project was funded by the ASEAN-Australia Development Cooperation Program
Phase Il (AADCP Il) and supported by the ASEAN Secretariat (ASEC), Energy
Efficiency and Conservation Sub-Sector Network (EE&C-SSN) and the ASEAN
Centre for Energy (ACE).

This project forms part of the ASEAN Plan of Action for Energy Cooperation
(APAEC) Phase Il 2021-2025. It will deliver Action Plan 3.1 to develop and
disseminate the Sustainable and Energy-Efficient Buildings and Cooling
Roadmaps for ASEAN under Outcome-based Strategies for Energy Efficiency and
Conservation 2021-2025, while supporting the overall objective of the APAEC to
reduce energy intensity by 32% in 2025 compared to 2005 levels.

The project aims to help address the increasing energy demand and emissions in
ASEAN and improve collaboration among stakeholders in the region, by
developing and delivering:

« the Roadmap for Energy-Efficient Buildings and Construction in ASEAN

« the Roadmap towards Sustainable and Energy-Efficient Space Cooling in ASEAN
« a capacity-building webinar series on cooling and buildings

« aseries of stakeholder consultation workshops.

The outputs of this project are intended to support policy makers in developing,
adopting and enforcing energy efficiency policies and programmes. This project
also provides milestones over the short-term (2025), mid-term (2030) and long-
term (net zero-carbon). These milestones and timelines are not intended to
represent the views of the ASEAN Member States (AMS), but to provide future
milestones in sustainable and efficient space cooling to support policy makers in
the region.

There are a number of design and technological options available to keep
buildings cool including: building design, orientation, choice of building fabric,
shading, and natural ventilation. Trees and green spaces in urban environments
can also provide shade to buildings and urban environments, helping to reduce
the effects of buildings and roads absorbing and retaining heat, which can cause
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significant increases in urban temperatures. While these features are important
components of sustainable space cooling, this roadmap primarily focuses on
equipment within buildings, namely air conditioning (and mainly room air
conditioners, rather than larger commercial systems) and fans. However, the
Roadmap for Energy-Efficient Buildings and Construction in ASEAN, developed
alongside this report, addresses a wider range of considerations that influence
sustainable cooling.

An overview of space cooling in ASEAN

Historical levels of cooling and access to air
conditioners

Electricity use for space cooling in buildings in the region has grown rapidly over
recent decades to around 80 TWh in 2020 — seven times the level in 1990 and
close to the annual electricity consumption of the Philippines.

Electricity consumption from space cooling by country or region, 1990 and 2020

Southeast Asia 2020

01990
China

European Union
India

Japan

Korea

“14‘1

100 150 200 250 300 350 400 450
TWh

o
a
o

IEA and ASEAN. All rights reserved.

Note: China = the People’s Republic of China. TWh = terawatt hours.

However, air conditioner ownership is still relatively low in the region. Only 18% of
households in the AMS had an air conditioner in 2019, compared with more than
90% of households in some advanced economies with similar climates (ACE and
GlZ, 2020; IEA, 2019a). There are also large differences in ownership across the
region, with more than four-fifths of households in Brunei Darussalam, Malaysia
and Singapore owning an air conditioner in 2017, compared to fewer than 10% in
Cambodia, Indonesia, Lao PDR, Myanmar, the Philippines, and Viet Nam (ACE
and GlIZ, 2020) (IEA, 2019a).
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Cooling degree days and share of households using air-conditioning systems by
country in 2017
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each day over a given period.
Source: IEA (2019b), Southeast Asia Energy Outlook.

This suggests there is significant potential for air conditioner market growth in
several countries in the region. As incomes rise and livelihoods improve, the
demand for home cooling equipment will increase along with the demand for many
other appliances.

Urbanisation across the region is also likely to be a factor in the increasing demand
for cooling. Incomes tend to be higher in urban areas, and ambient air
temperatures are also higher due to urban heat island effects.

Electric fans offer an affordable low-energy cooling
solution

Electric fans are a common form of cooling around the world. In 2016, 55% of
global households were estimated to own at least one fan. An estimated 2.3 billion
residential electric fans were in use. There were around twice as many electric
fans in use in households as there were air conditioners (IEA, 2018). In 2017, air
conditioners accounted for approximately 15% of total residential energy
consumption across ASEAN while fans accounted for another 9%. Only 18% of
households owned an air conditioner (ACE and GIZ, 2020).

Household fans offer an affordable and low-energy cooling alternative to air
conditioners. In the AMS, household fan ownership is expected to grow rapidly
alongside the growth in electricity access. Depending on the particular climate and

PAGE | 16


https://www.iea.org/reports/the-future-of-cooling
https://aseanenergy.org/the-6th-asean-energy-outlook/

Roadmap towards Sustainable and Energy-Efficient Space Cooling in ASEAN Chapter 1. Introduction

building design, fans can continue to meet a significant share of residential space-
cooling needs into the future. As fans do not reduce the air temperature in a room,
they cannot provide the same level of thermal comfort as air conditioners.
However, they can nonetheless deliver considerable comfort without the use of air
conditioners in buildings which are well designed and which have energy-efficient
envelopes.

Cooling and appliances share of residential electricity demand in ASEAN in 2017
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Source: ACE & GIZ (2020), The 6th ASEAN Energy Outlook (AEO6) model analysis, based on ACE compilation of
historical data.

Projections for space cooling demand and electricity
demand

Business as usual trends in residential and commercial
buildings
Based on current and planned policies in the IEA’s Stated Policies Scenario, the

AMS would need to add an additional 200 GW of capacity by 2040, roughly
equivalent to Germany’s total current electricity capacity, to meet the growing

" The Stated Policies Scenario and Sustainable Development Scenario (SDS) Analysis referred to in this report are based
on The Future of Cooling in Southeast Asia 2019.
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energy demand to power air conditioners (IEA, 2019a). This potential growth, to
meet cooling demand alone, would represent almost a doubling of installed
electricity generation capacity in ASEAN compared with 2017 levels (ACE and
GlZ, 2020).

The amount of energy needed to meet space cooling demand in the Stated
Policies Scenario grows to 300 TWh in 2040, greater than India’s current annual
household electricity consumption. Cooling will also account for an increasing
share of household energy use in the Stated Policies Scenario: By 2040, the share
of cooling in total electricity consumption in the AMS will more than double to
almost 19%, up from 8% in 2017.

This is driven by the projected growth in the stock of air conditioners in the AMS,
projected to reach 300 million units in 2040, compared with around 50 million units
in 2020. Indonesia, alone, will account for half of this growth.

Number of air conditioning units in residential and commercial buildings under the
Stated Policies Scenario
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Source: IEA (2019b), Southeast Asia Energy Outlook.

This increase in air conditioners is strongly linked to economic growth, rising
temperatures and rising incomes. The share of households owning one and the
number owned per household both rise as incomes rise. By 2040, 60% of
households in the AMS are estimated to have access to space cooling, and each
of these households is expected to have an average of just under two air
conditioners.
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A sustainable and energy-efficient cooling future

However, this ratcheting up of electricity demand growth due to increased air
conditioner ownership rates can be decelerated. In the Sustainable Development
Scenario, deploying more efficient air conditioners, along with other efficiency
measures such as introducing more fans and improving building envelope
efficiency, would help the AMS save 110 TWh of electricity by 2040, nearly
equivalent to the current total electricity production of Malaysia, the Philippines
and Viet Nam combined.

Reduction in space cooling demand in the Sustainable Development Scenario
compared to the Stated Policies Scenario
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Note: TWh = Terawatt hours. Building efficiency measures include thermally efficient features such as insulation, roofs,
walls and windows.

Source: IEA (2019b), Southeast Asia Energy Outlook.

Government policy can shape the future of space cooling

Governments can use policy levers to maintain space cooling growth on a
sustainable and energy-efficient path, delivering multiple benefits to society.

Standards and Labelling

Many governments have scope to raise Minimum energy performance standards
(MEPS) and labelling stringency for air conditioners and fans in line with the
Sustainable Development Scenario, with minimal impacts on local industries and
marginal costs to consumers.

A gradual implementation of MEPS, resulting in an increase in air conditioner
efficiency standards over time, has been successful in many countries. The IEA

PAGE | 19



recommends a medium-term (2030) target for all of the AMS to at least double
the efficiency of air conditioners at the regional level.

International best practice in procurement, efforts to harmonise efficiency
standards for motors and product registration systems offer valuable precedents
for the AMS in their efforts to increase air conditioner and fan efficiency.

Refrigerant gases

In addition to increasing air conditioner and fan efficiency, cooling needs should
be considered holistically to include low global warming potential (GWP)
refrigerants, building design, consumer engagement and private sector
innovation.

National cooling action plans

The AMS could consider developing national cooling action plans (NCAPSs),
which take an integrated approach to cooling policy, and also cover refrigeration,
cold chain and process cooling.

An NCAP can assist a country in identifying pathways to integrate
comprehensive action on cooling and create a framework to enable the
stakeholder collaboration required for effective implementation. A number of
countries around the world are already in the process of developing NCAPs to
co-ordinate action on energy efficiency and the transition to low-GWP
refrigerants. The development of an NCAP also helps to identify pathways to
proactively address the rapidly increasing cooling needs, while reducing the
climate impacts of cooling practices, improving access to cooling and supporting
several Sustainable Development Goals.

An NCAP development process can also help governments identify opportunities
for incorporating efficient cooling into enhanced Nationally Determined
Contributions (NDCs) and associated implementation plans (United Nations
Environment Programme and International Energy Agency, 2020).

A coalition of international organisations and experts has published an online
NCAP methodology to support countries seeking to develop an NCAP.
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Cambodia and Indonesia: National Cooling Action Plans (NCAPs)

A comprehensive NCAP methodology is being piloted by the Kingdom of
Cambodia and Government of Indonesia with support from the United Nations
Environment Programme (UNEP)-led Cool Coalition, the United Nations
Economic and Social Commission for Asia and the Pacific (UN ESCAP) (Cool
Coalition, 2021). The core objectives in developing NCAPs in both countries are
to provide access to sustainable cooling across all the cooling sectors and to
contribute to the international commitments.

Through the NCAP development process, Indonesia and Cambodia have
identified pathways to integrate comprehensive actions aimed at reducing the
energy and refrigerant-related emissions resulting from cooling. The NCAP
process also supports tracking and progress of cooling-related Sustainable
Development Goals.

In Cambodia, the Department of Climate Change under the General Secretariat
of the National Council for Sustainable Development and the General Directorate
of Environmental Protection of the Ministry of Environment have led engagement
and co-ordination across the relevant government ministries and stakeholders to
support cooling data collection and verification. Total emissions from the cooling
sector in Cambodia are conservatively estimated to reach around 13 million
tonnes of CO, by 2030, of which around 11 million tonnes of CO- are energy-
related emissions. A mitigation scenario estimates the potential to reduce cooling
emissions by around 2.5 million tonnes of CO, by 2030 (Green Cooling Initiative

by GIZ).

In Indonesia, the Ministry of Energy and Mineral Resources (MEMR) has led the
NCAP development process. A multi-stakeholder working group was
established, headed by MEMR to support the data collection, which involves
gathering inputs (through consultations) and cooling demand assessments, and
shaping an NCAP implementation plan. By 2030, Indonesia’s total emissions
from the cooling sectors are conservatively estimated to reach almost 180 million
tonnes of CO,. Of this total, energy-related emissions are estimated to account
for 142 million tonnes of CO,, with refrigerant-related emissions making up the
remainder. A mitigation scenario estimates the potential to reduce cooling related
emissions by around 35 million tonnes of CO by 2030 (Green Cooling Initiative

by GIZ).

Both Cambodia’s and Indonesia’s NCAPs are expected to be finalised in 2022.
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Multiple benefits of sustainable space
cooling

Job creation
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It is becoming widely recognised that energy efficiency can contribute to multiple
energy, environmental, social and economic objectives. Energy efficiency helps
households and businesses to lower their energy bills. It also creates jobs,
reduces peak demand, improves grid reliability and delivers a range of other
benefits, including reducing greenhouse gas (GHG) emissions. Approximately
80% of the energy efficiency improvements to 2030 considered under the IEA’s
Net Zero Emissions by 2050 Scenario would result in consumer cost savings (IEA,
2021).

Access to affordable space cooling is key to the economic and social development
objectives of the AMS. Space cooling supports multiple benefits through
comfortable indoor environments that promote health and well-being, enhanced
productivity, and improved education and learning outcomes. Policies are needed
to ensure improvements in the energy efficiency and sustainability of cooling
appliances for energy systems and the environment.

Energy-efficient and sustainable cooling can also help to achieve the energy
efficiency and conservation goal outlined in the ASEAN Plan of Action for Energy
Cooperation APAEC Phase Il, namely, to reduce energy intensity by 32% in 2025
based on 2005 levels.

Greenhouse gas emissions

Energy-efficient and sustainable cooling delivers a number of environmental
benefits.
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Energy efficiency has a central role in tackling climate change and meeting net
zero 2050 milestones, as suggested in the IEA’s Net Zero by 2050 Roadmap.
Energy efficiency enables the delivery of energy service demand with lower
energy use, which is a crucial component in meeting the decarbonisation goals to
2030.

Energy efficiency also has a significant role to play in the decarbonisation of
cooling in ASEAN. While the decarbonisation of electricity supply will deliver the
largest share of emissions reductions under the Sustainable Development
Scenario, cooling equipment efficiency improvements and building energy
efficiency are expected to deliver over 55 million tonnes of CO, abatement by 2040
compared to the Stated Policies Scenario.

Cooling decarbonisation pathways in Southeast Asia in 2040
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Source: IEA (2019a) The Future of Cooling in Southeast Asia.

While this report is primarily focussed on energy-efficient space cooling, it should
also be noted that sustainable and efficient cooling and air conditioning also have
an important role to play in reducing the climate impacts of high-GWP refrigerant
gases through the use of air conditioners running on lower GWP refrigerants,
natural refrigerants or equipment requiring no refrigerants at all.

Co-ordinated international action on energy-efficient, climate-friendly cooling,
especially for space cooling and refrigeration services could avoid as much as
460 billion tonnes of GHG emissions — roughly equal to eight years of global
emissions at 2018 levels — over the next four decades (United Nations
Environment Programme and International Energy Agency, 2020).
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Air conditioners typically use refrigerants that impact climate change in two ways:
through their influence on operational energy-related emissions (and their impact
on system efficiency) and through refrigerant leakage, including at the end of a
product’s life (IEA, 2018). Since many refrigerants used in air conditioners have a
GWP over a thousand times more potent than carbon dioxide, deployment of the
available technologies which enable shifting away from high-GWP refrigerants is
critical to climate action and reducing GHG emissions (U4E, 2019). The Kigali
Amendment to the Montreal Protocol is a critical policy measure to tackle the
phasing out of higher GWP refrigerants. Adoption across all of the AMS could play
an important part in tackling GHG emissions across the whole GHG emissions
lifecycle.

An integrated approach to the transition towards energy-efficient and climate-
friendly cooling would enable identification of synergies for more impactful
solutions which effectively achieve national goals and accelerate progress on
international commitments, including the Paris Climate Agreement, SDGs and the
Kigali Amendment.

Collaboration across government entities, academia, the private sector and other
relevant stakeholders is key to building in-depth understanding of the national
context and delivering comprehensive actions encompassing optimisation of
cooling demand, integration of energy efficiency and refrigerant transition efforts
and improving access to cooling services in a more equitable manner, among
many others.

Health and well-being

Improving energy efficiency and switching to cleaner fuels and technologies can
have considerable benefits to health and well-being, reducing deaths and disease.

While direct combustion of fuels, such as coal, biomass and gas inside homes, or
transport fuels can have some of the largest impacts on health and well-being,
energy-efficient cooling can also deliver a range of benefits. Studies show that
when buildings are too hot, in either temperate or warm climates, people are at
higher risk of stroke and heart attacks (Fouillet et al. 2006) (Vandentorren et al.
2006).

The IEA estimates that over 90% of the global population breathes polluted air on
a daily basis, resulting in over five million premature deaths a year. Air pollution
contributes to many serious diseases, placing an extra burden on healthcare
systems which are currently overwhelmed by the Covid-19 pandemic (IEA, 2021).
The IEA’s Sustainable Development Scenario modelled significant health benefits
from the avoidance of air pollution: a 75% reduction in CO, and NOx emissions,
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an 80% reduction in SO, emissions and up to a 95% reduction in PM2.5 emissions
by 2040, compared with business as usual trends under the Stated Policies
Scenario.

Reductions in air pollution through the use of efficient air conditioners and buildings,
2018 and 2040
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Note: Decomposition of factors for reduction of SO,, NOx and PM2.5 emissions between the Stated Policies Scenario
(STEPS) and the Sustainable Development Scenario (SDS).
Source: IEA (2019a), The Future of Cooling in Southeast Asia.

In ASEAN, as well as causing hundreds of thousands of premature deaths, poor
air quality has long-term economic costs which are estimated to reduce GDPs by
1.0% to 1.5% (OECD, 2016).

Sustainable cooling can also lead to higher productivity in classrooms. Improving
indoor work and educational environments through energy-efficient and climate-
friendly cooling can also provide healthier and more productive work environments

Energy bills

One of the best known benefits of energy efficiency is lower energy bills for all
consumers, thereby freeing up income to spend on additional goods and services.
For low-income households, this often means more money for food, health and
education. For businesses, it means improved energy productivity, and for
governments it means freeing up taxpayer funds to spend on better public
services, such as hospitals, schools and public transport.

IEA modelling suggests that the deployment of more efficient and sustainable air
conditioners along with building efficiency improvements could lead to 110 TWh
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of electricity savings in the AMS by 2040 compared to business as usual. This is
more than the current electricity consumption of Brunei Darussalam, Cambodia,
Lao PDR, the Philippines and Viet Nam combined (IEA, 2019a).

Energy security

Energy efficiency, including efficient and sustainable cooling, can also boost
regional and national energy security. By reducing overall energy demand,
efficiency can reduce reliance on fuel imports such as oil, gas and coal, as well as
reducing the amount of new renewable energy generation capacity required to
meet future energy demand.

Reduction in fossil fuel energy imports in IEA countries and major emerging
economies due to energy efficiency improvements since 2000
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Note: The countries covered here include all IEA countries as well as the People’s Republic of China, India, Brazil,
Indonesia, the Russian Federation, South Africa and Argentina.

Source: IEA (2019c), Multiple Benefits of Energy Efficiency: From “hidden fuel” to “first fuel”.

Energy efficiency also improves overall energy system security and reliability and
reduces the likelihood of supply interruptions. Energy-efficient technologies can
enable a range of other demand management measures, including demand
response and load-shifting, which can help to improve grid stability and offer
flexible energy services that support a higher amount of variable renewables in
the energy system.

Sustainable and energy-efficient cooling can also deliver benefits that reduce
overall energy system costs. As sustainable cooling technologies often also save
energy at times of generation peaks and network peaks, efficient cooling
technologies can also help to place downward pressure on overall system costs,
in that they reduce the need to build costly generation and network capacity to
meet peaks that serve the system for a small part of the year.

Efficient cooling under the Sustainable Development Scenario is expected to
reduce the contribution of cooling to peak demand by over 10% compared to
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business as usual trends by 2040. This means enhanced system security,
reliability and lower energy prices. These benefits could be enhanced further
through the adoption of smart and digital devices to support demand management
in a network of efficient air conditioners.

Reduction in cooling’s contribution to peak demand in 2040
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Employment

Energy-efficient and sustainable space cooling can also lead to economic and
social benefits through job creation. The employment opportunities that flow from
efficient and sustainable appliances can be categorised as direct jobs, from
manufacturing, wholesale, retail and maintenance, and indirect jobs flowing from
the associated supply chains.

Investment in energy efficiency can lead to skilled job creation through the actions
of retrofitting existing buildings, more efficient new constructions, and increasing
access to clean fuels. Measures to improve the efficiency of buildings and
appliances have been shown to generate 10 to 15 job-years per million dollars
invested (IEA, 2020).
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For example, a ten-year appliance replacement programme for low-income
households in Mexico created more than 1 600 new permanent jobs and 10 500
temporary jobs, while replacing nearly 2 million refrigerators and air conditioners,
avoiding over 3.4 million tonnes of CO, a year from the energy savings, and a
further half a million tonnes of CO, a year from the safe capture and destruction of
refrigerant gases.
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Chapter 2. A sustainable and
energy-efficient space cooling
roadmap for ASEAN

Introduction

This chapter explores a wide range of potential actions across three policy
category headings — regulation, information and incentives — and 12 types of policy
measures. For each of these policy measures, as summarised in the tables at the
beginning of each section, the roadmap examines the current status of the policy
across ASEAN, as well as proposing indicative 2025, 2030 and net zero-carbon
milestones designed to progress action on sustainable and energy efficiency
space cooling through room air conditioners and fans. The roadmap also presents
near-term actions to support co-ordination and policy progress for each measure,
and provides case studies and examples.

Among the policy measures discussed below, the foundation of a good policy
package for sustainable and efficient space cooling consists of Minimum energy
performance standards (MEPS), harmonised test standards and Ilabelling
programmes, supported by a strong monitoring, verification and enforcement
(MV&E) regime. A regional product efficiency “ladder” approach can help to unite
these foundational policies.

Each ASEAN Member State (AMS) has different circumstances and priorities.
Therefore, from the remaining measures, each AMS could choose to implement
an appropriate mix of complementary policies beyond these foundational
measures to build a successful policy package tailored to its local needs.
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Minimum energy performance standards (MEPS)

MEPS form a critical foundation for efficient and sustainable space cooling
packages, and have the ability to drive economy-wide and cost-effective
improvements in energy efficiency. MEPS help to remove the worst-performing
products from the market, and improve the energy efficiency of new products sold.
Adopting a long-term regional product ladder approach for air conditioners and
fans can support cost-effective improvements in energy efficiency while providing
governments and industry with policy certainty. It should be noted that while MEPS
for air conditioners should be a regional priority to support energy-efficient and
sustainable products deployed, fans may not be a priority appliance for product
efficiency programmes in all of the AMS.

SEAD Product Efficiency Call to Action

The Super-efficient Equipment and Appliance Deployment (SEAD) Initiative was
founded in 2009 under the Clean Energy Ministerial. With 22 members, it is co-led
by the European Commission, India, Sweden, and the United Kingdom. It aims to
support appliance energy efficiency policy development in its member countries
and beyond. In the lead up to COP26, the United Kingdom (holding the COP26
presidency) and the IEA launched a call to action to support countries in achieving
their “raised ambition more quickly, easily and at a lower cost” (IEA, 2021a).

“The objectives of the call to action are to: (1) Set countries on a trajectory to
double the efficiency of key products sold globally by 2030 — industrial motors;
residential lighting, air conditioners and refrigerators; (2) Support the delivery of
crucial national climate change targets; (3) Provide consumers and businesses
with more efficient products that are affordable and cost-effective to own and
operate; (4) Stimulate innovation and provide businesses with export opportunities;
and (5) Promote a dual course of action making products both energy-efficient and
climate friendly by reducing the use of refrigerants in cooling appliances” (IEA,
2021a).

In developing policy, it can be more effective if different policies employ a shared
set of energy efficiency performance levels or tiers. This makes it easier for
industry to comply with regulations, and also for policy makers to specify
appropriate performance levels, and to raise ambitions more quickly. These
performance tiers may be considered as a performance ladder, where the aim is
to set policy at higher and higher levels. In developing future policy, there are
several key steps in developing a successful policy for increasing the energy
efficiency of appliances and equipment:
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e Decide on energy efficiency testing standards, and employ international
standards where they exist, and develop as appropriate.

e Define energy efficiency thresholds as steps on the efficiency ladder, which
could be used in different policies (from MEPS to energy labelling thresholds).
Where appropriate these should be aligned with other national and
international efforts.

The example of a ladder approach, shown below, provides a framework for a
gradual increase for both MEPS and energy labelling, which allows continuous
improvement in the energy efficiency of the air conditioners that are available in
the market at any given time. A similar approach could be used for fans.

A well designed ladder approach helps to provide policy makers, manufacturers
and the market with clear long-term certainty for improvements to MEPS and
labelling programmes. This approach can help to support national and regional
energy and climate goals while providing sufficient policy certainty about future
changes to product manufacturers, suppliers and retailers.

A proposed ladder approach for air conditioner MEPS and labelling

2019 @& @ XY © Products on the
market in 2019
Current market
and policies @ K
(Viet Nam) 2021 ey
MEPS M 5-star label
4-star label
3-star label
2-star label
1-star label
© Air conditioners
on the market

2025 @

MEPS

Proposed
future policies

(ASEAN)
2030 @

MEPS

Efficacy (CSPF)

Countries and regions can set Air conditioner testing metrics are converging, though
different future levels (based on differences remain. Beyond efficiency, additional criteria may
their own metrics), implementing be added to performance requirements, such as low GWP
them at different times refrigerants or bans of specific technologies

Note: 2025 and 2030 MEPS and label levels for ASEAN are
indicative. All levels shown are for cooling capacities < 4.5 kW

Note: The proposed future efficiency levels that are shown above are indicative.

The Cooling Seasonal Performance Factor (CSPF) is the ratio of the total annual amount of heat that the equipment
can remove from the indoor air when operated for cooling in active mode to the total annual amount of energy
consumed by the equipment during the same period. Wh/Wh = Watt-hour of cooling output per watt-hour of electricity
input. Based on data provided by CLASP and the Ecology and Environment Institute.
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Current status

MEPS are currently in place for room air conditioners in most of the AMS, and
under development in others. MEPS for fans exist in three countries across
ASEAN, with regulations still under development in a number of nations.

For air conditioners, the Promotion of Higher Efficiency Air Conditioners in
ASEAN: A Regional Policy Roadmap suggested a harmonised regional MEPS of
2.9 W/W Energy Efficiency Ratio (EER) or 3.08 Wh/Wh CSPF by 2020. Currently,
most of the AMS have adopted or are in the process of adopting harmonised
MEPS. As part of a parallel Japan-ASEAN Integration Fund project, the ASEAN
Centre for Energy and the Department of Alternative Energy and Efficiency,
Ministry of Energy, Thailand have recently completed a report: Recommendations
for Updating the ASEAN Regional Policy Roadmap on Energy Efficient Air
Conditioners and have proposed increasing MEPS levels to 3.7 CSPF by 2023
and 6.09 CSPF by 2025.

Current status of MEPS for air conditioners

Cooling Capacity

) Metrics
Bl CC <7.1 Kw 29 2021 coP
Darussalam
Cambodia
Indonesia CC<79kW 3.10 2021 CSPF
CC <3.52 kW (Draft)

3.08 (FS), 3.4 (VS)

Lao PDR 3é5k2 V\l;vl/ é g(j 1s28k1\</\\//v 303 (FS). 3.3 (VS) CSPF
= 2.97 (FS), 3.2 (VS)
. CC <4.5kW 3.10
Malaysia 51w <cC<7.1 Kw 2.9 AU Gorr
Voluntary
CC <5.5 kW 3.08 in 2022,
Myanmar 5 51\ < CC < 12 kW 2.89 Mandatory ~ CoTT
in 2023
CC < 3.33 kW 3.08
Philippines  3.33 kW < CC < 10 kKW 2.81 2019 CSPF
10 kW < CC < 14 kW (none)
CC < 8.8 kW 2.90 (C&W) EER
Singapore No limits 3.78 (FS) 2018 EER
No limits 3.78 (VS) WEER
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Cooling Capacity

Country (CC) Metrics
(New drafts)
. CC <8kW S0 i S 19 () Draft
Thailand 8 KW < CC < 12 kW 3.90 (VS) 2021 CSPF
= 3.15 (W), 3.15 (FS),
3.46 (VS)
CC<45kW 3.10
Viet Nam 4.5 KW < CC < 7 kW 3.00 si'ﬂlg’;‘(’ﬁ? CSPF
7 kW <CC <12 kW 2.80

Notes: *Under development. (FS) = Fixed speed, (VS) = Variable speed, (C&W) = Casement and Windows, (W) = Window.
(CSPF) = cooling season performance factor, (COP) = coefficient of performance, (EER) = Energy Efficiency Ratio,
(WEER) = Weighted Energy Efficiency ratio. All enforced MEPS are mandatory.

Source: Park et al. (2021), Harmonizing Energy-Efficiency Standards for Room Air Conditioners in Southeast Asia,
Lawrence Berkeley National Laboratory & United Nations Environment Programme

For fans, there are currently no harmonised regional MEPS.

Current status of MEPS for fans

Count Blade Diameter Service Value Status
ry (mm) (m3min/W)
Brunei
Darussalam
Cambodia
Indonesia 150 — 600 (DF) 06-1.0 Mandatory 2021
Lao PDR
254 — 406 (DF) 1.01 -1.07
Malaysia Mandatory 2013
No limits (CF) 2.58 —2.65
Myanmar
Philippines
Singapore
Thailand 400 (DF) 1.3 Voluntary
230 — 599 (DF) 0.64—-1.13
Viet Nam BD < 1200 (CF) 2.4 Mandatory 2015
BD > 1400 (CF) 25

Source: CLASP and IIEC 2020 (unpublished), Technical Note: Electric Comfort Fans in the Philippines — A report on
Residential Electric Fans Technologies and Market Informing Policy Development for Electric Comfort Fans; Indonesia,
Ministry of Energy and Mineral Resources (2021), Minimum Energy Performance Standards and Energy Efficiency Labels
for Fans, Decision of the Minister of Energy and Mineral Resources No.114.K/EK.07/DJE/2021

Notes: DF = Desk fans, CF = Ceiling fans.
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Timelines

Harmonising and
ratcheting up fans MEPS

Regulation

@

Current status

3 AMS currently
have mandatory
MEPS, one
voluntary, and these
minimum standards
are not harmonised

=

By 2025

Harmonised MEPS
for fans are under
development

Development of
product ladder for

=

By 2030

AMS have adopted
harmonised MEPS
for fans and a
product ladder, as
appropriate

@

Toward net
zero-carbon

Most appliances

and cooling systems
sold globally are at
today’s best available
technology (BAT) by
2035

fans is underway
Ratcheting up of
MEPS over time

Near-term actions to support co-ordination and policy
development for air conditioner MEPS

« Adopt an ambitious regional ladder approach to provide long-term policy
certainty for improvements to MEPS: When MEPS are paired with transparent
and long-term planning schedules for improvements, the market (manufacturers,
suppliers and retailers of space cooling products) are provided with long-term
price signals to adjust their product lines and stock over time. In many markets,
this approach has supported supply chains by improving the efficiency of products
with no, or limited increases in consumer prices, as manufacturers have found
economies of scale or developed innovative ways to reduce the cost of energy
efficiency improvements or cooling products.

« A regional MEPS ladder should aim to meet or exceed the levels outlined in the
U4E Model Regulation Guidelines for Energy Efficient and Climate Friendly Air
conditioners. Where higher energy efficiency standards exist, ASEAN could also
consider matching the CSPFs of major economies and trading partners, opening
up new opportunities for trade and delivering potential cost reductions through
economies of scale.
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Continued and proactive communication with appliance manufacturers and
suppliers: Ongoing communications and capacity- building efforts with the
manufacturing industry and suppliers are important to facilitate understanding of
upcoming changes to MEPS and strong compliance. They also help open up
channels of communication for feedback and opportunities for industry to request
support required to meet new standards. As more stringent MEPS for efficient and
sustainable air conditioners are introduced, it is in the interests of all involved to
be made aware of complementary policies and programmes. For example, where
local manufacturers currently produce less energy-efficient fixed-speed air
conditioners, continued and proactive communication can help to establish
complementary programmes and incentives to upgrade production facilities and
supply chains.

Support MEPS with monitoring, verification and enforcement (MV&E)
programmes: MEPS will only deliver the modelled benefits with MV&E
programmes to support and ensure good compliance with standards. This is
discussed further in a dedicated section below.

Include smart control and demand response-enabled device requirements
in air conditioner MEPS: Expanding MEPS to require all new units to include
smart controls for demand response will help encourage flexibility services to
reduce peak demand and energy system costs, improve grid reliability and support
a higher proportion of variable renewable energy in the system. As highlighted in
the IEA’s Net Zero by 2050 report, this could lower costs for both grid operators
and consumers alike, and would be an important action to support net zero
emissions milestones.

Support decarbonisation and energy efficiency milestones through the use
of low-GWP refrigerants: support regional stakeholders in following the U4E
Model Regulation Guidelines for Energy Efficient and Climate Friendly Air
conditioners on the maximum GWP and ozone depletion potential (ODP) for
refrigerants. These guidelines were based on inputs from over sixty experts. By
following the guidelines, all units should comply with either International
Organisation for Standardization 1SO 5149:2014 or IEC 60335-2-40:2018
standards. With air conditioner sales in the region projected to increase from
around 50 million units in 2020 to over 300 million in 2040, an earlier transition
(such as by 2030) to a low GWP refrigerant standards for air conditioners would
deliver significant GHG emission reduction benefits across the region.

Explore a regional approach to default set-point temperatures for air
conditioners across the region as part of MEPS: This type of policy approach
allows consumer flexibility to change the temperature settings. However, it places
a default appropriate to the climate while driving sustainable energy use. This
approach has been employed in India by the Bureau of Energy Efficiency which
will face growth in air conditioner use and peak demand over the coming decades.
Through behavioural and technological research and industry consultation, a
default set-point temperature of 24 degrees Celsius was established, with the
potential to save 20 000 GWh in a single year (Users TCP and IEA, 2020).
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Case study: Energy-efficient air conditioners are not more expensive:
Evidence from Southeast Asia

While energy-efficient appliances often tend to be cheaper across their lifetime (as
they have lower running costs), consumers can sometimes struggle to calculate
the lifecycle costs of an appliance, which can imply that purchasing decisions are
often made based on the purchase price alone, a well-known barrier to increasing
energy efficiency.

However, even if consumers have neither access to information nor a desire to
calculate lifecycle costs, evidence from Southeast Asia shows that some energy-
efficient appliances can be cheaper in terms of upfront purchase price alone. For
example, in Viet Nam there are several models of air conditioner available with a
seasonal performance factor of five or over, that are well below the average
purchase price of USD 530 (purchase prices normalised to 12 000 BTU/h).

This suggests that improvements in the stringency of MEPS may result in a
decrease in the lifetime costs of air conditioners for consumers, and may also result
in no, or negligible, increase in the upfront purchase price for consumers.

Purchase price (left) and lifecycle cost (right) versus efficiency of air
conditioners by technology in Viet Nam, 2019
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Source: |IEA (2020a), Energy Efficiency 2020.

Requirements for refrigerants (upper limits)

GWP ODP
Self-contained systems 150 0
Ductless split systems 750 0

Source: U4E (2019), Model Regulation Guidelines Energy-Efficient and Climate-Friendly Air Conditioners.
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Timelines

U Ratcheting up air conditioner MEPS

Regulation

@

Current status

Almost all AMS have
adopted the regional
air conditioner MEPS

of 3.08 W/W CSPF
or an equivalent
standard. For more

=

By 2025

MEPS are fully
harmonised and
AMS adopted the
target ladder. Aim
for the thresholds
in the U4E model

=

By 2030

AMS have adopted
harmonised MEPS
for fans and a
product ladder,

as appropriate

@

Towards net
zero-carbon

Most appliances

and cooling systems
sold globally are at
today’s best available
technology (BAT) by
2035

information on
historical MEPS see
Figure 4.5

regulations as the

next MEPS steps Phase out of high

global warming
potential (GWP)
refrigerants

Near-term actions to support co-ordination and policy for fans

« Adopt a regional testing standard: The international standard /EC 60879:2019
Comfort fans and regulators for household and similar purposes — Methods for
measuring performance could be adopted (CLASP and IIEC, 2020) as the regional
standard and aligned through adoption across the AMS.

« Capacity building for testing laboratories: Increase the number of laboratories
which do performance testing of fans using the harmonised test standard. Perform
training, capacity building and round robin testing for testing facilities.

« Develop harmonised MEPS for fans and a ladder approach for ASEAN: Initial
development of the regional harmonised MEPS could be supported through a
combination of benchmarking analysis based on existing MEPS in the European
Union China, India and the AMS (CLASP and IIEC, 2020). Analysis should also
take into account the energy efficiency of the current market in setting the ladder
steps and MEPS improvements over time. An initial phase could be voluntary, to
ensure that manufacturers can adapt to the new MEPS requirement, transitioning
to a mandatory requirement (CLASP and IIEC, 2020).
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o Support MEPS with MV&E programmes: MEPS will deliver only the modelled
benefits with MV&E programmes to support and ensure good compliance with
standards. This is discussed further in a dedicated section below.

Case study: Ramping up air conditioner standards and labelling in
Australia, New Zealand and India

MEPS have had a significant impact on the efficiency and innovation of the air
conditioner markets of Australia and New Zealand (who work together to deliver a
single, integrated programme on energy efficiency standards and energy labelling
for equipment and appliances - Equipment Energy Efficiency (E3) program), where
cooling can account for 20% to 50% of building energy use, depending on the
climate zone. Due to a gradual ratcheting up of standards, today’s least efficient
air conditioners sold on the markets of the two countries are more efficient than
the most efficient model available in 2001.

The effect of MEPS on the energy efficiency of new air conditioner sales in
Australia

5.25 —

5 <4kw split systems

Registered efficiency

Energy Efficiency Ratio (EER)
w

—8— Annual avg registerad efficiency
~—a— Annual sales weghted avg
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’ 95% of MEPS)
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Date of Registration

IEA 4E TCP (2021), Achievements of Energy Efficiency Appliance and Equipment Standards and Labelling Programs:
2021 update.

India, the first emerging economy to have a common rating plan for fixed-speed
and variable-speed room air conditioners, has been successively ratcheting up
MEPS since 2006, when a voluntary energy label for fixed speed air conditioners
was launched. The label features a star rating that ranges from 1 to 5 in which five
stars indicates the highest efficiency.
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This voluntary label became mandatory in 2009 and in 2015 coverage was
extended to include variable-speed air conditioners. The same year, a new
methodology was introduced to factor in temperature variations across India’s
Note: COP = coefficient of performance different climate zones. Over time, MEPS
were gradually increased, so that air conditioners with a 5-star label in 2009 would
receive only a 1-star label in 2018. This represented a 35% increase in stringency
at the 1-star level and 45% at the 5-star level.

In addition to increasing efficiency, this systematic approach also helped shift the
market with inverter AC penetration, increasing to 30% in 2018 from less than 1%
in 2015. The average Energy Efficiency Ratio (EER) and Indian Seasonal Energy
Efficiency Ratio (ISEER) of air conditioners sold increased by nearly 30% from
financial year 2011/12 to financial year 2017/18.

Source: IEA (2019), The Future of Cooling in Southeast Asia; see also CLASP (2019), Cooling in a Warming World:
Global Markets & Policy Trends.

Case Study: Japan Top Runner Programme

Japan adopted the Top Runner Programme in 1990. This Programme is a set of
mandatory energy efficiency standards for 21 products for which the minimum
standard is set periodically, using the most efficient products as a baseline for the
future minimum standard. It pushes manufacturers to continuously improve the
energy efficiency of their products, which in turn shifts the market change towards
increasingly efficient products.

Energy efficiency trends of new air conditioners in Japan (2.8kW)
COP -

Targetyear: 2004
6

Top Runner Standard \\
adoptedin 1999.

M

0 B 3 ,
1970 1975 1980 1985 1990 1995 2000 2005
—+—Heating COP =#=Cooling COP

Note: COP = coefficient of performance.

Source: IEA 4E TCP (2021), Achievements of Energy Efficiency Appliance and Equipment Standards and Labelling
Programs: 2021 update.
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There is a significant change in annual energy efficiency improvements for heating
and cooling products after the adoption of the Top Runner Standard. From 1970-
1995 (before the Top Runner Standard was introduced in 1999) there was an
annual rate of 1.2% and 2.8% efficiency improvement for cooling and heating
appliances, respectively. From 1995-2006, the annual rate of efficiency
improvement for cooling and heating appliances increased significantly to 7.9%
and 6.6%, respectively. This significant improvement can be seen once the Top
Runner Standard was adopted, highlighting the positive impact the programme has
had in contributing to market transformation towards energy-efficient air
conditioners.

Source: IEA 4E TCP (2021), Achievements of Energy Efficiency Appliance and Equipment Standards and Labelling
Programs: 2021 update.

Harmonisation of testing and energy efficiency
evaluation standards

Harmonisation of testing and energy efficiency calculation standards will continue
to be crucial in promoting sustainable cooling in the AMS. Regional harmonisation
of testing, energy efficiency evaluation and calculation standards, supported by
mutual recognition agreements? (MRA) and aligned or regional product
registration systems, facilitates cost-effective cooling energy efficiency
improvements. Economies of scale are created, in turn reducing administrative
burdens and costs by avoiding the need for re-testing air conditioners and fans for
every market in the region. Harmonisation efforts also support local manufacturers
in gaining access to new export opportunities across the ASEAN region and
beyond.

Harmonisation also supports regional co-operation on MV&E initiatives to help
ensure that the product performance claims from importers, manufacturers and
test laboratories are correct and deliver the intended benefits to consumers, the
energy system and environment.

In parallel to this roadmap project, with the support from the Japan-ASEAN
Integration Fund, ACE is delivering a project on the “Promotion of higher efficient
air conditioners in ASEAN through harmonisation of standards and strengthening
of market verification and enforcement capabilities (Phase 1)”. This regional project
aims to achieve the harmonisation of testing standards and evaluation methods
related to the energy performance of air conditioners in the ten AMS.
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The United for Efficiency (U4E) initiative of the United Nations Environment
Programme, the International Institute for Energy Conservation and the Lawrence
Berkeley National Laboratory (LBNL) are supporting the initiative to: :

o« Adopt ISO 16358 as a single standard for evaluating the energy efficiency
performance of fixed speed and inverter room air conditioners across the AMS.

« Update the Regional Policy Roadmap for Room Air Conditioners (RAC) MEPS
implementation with a timetable to increase MEPS over time.

« Build capacity of testing laboratories in the region through round robin testing.

Current status

Currently, almost all of the AMS have adopted the ISO 5151 air conditioner test
standard and the ISO 16358:1 evaluation and reporting standard. Several AMS
have created their own national test standards aligned to the ISO 5151 standards.

For fans, Viet Nam, Malaysia and Indonesia use national test standards which are
aligned with the international standard IEC 60879: TVCN 7827 2007; MS
1220:2010 and MS 2574:2014; and SNI IEC 60789:013, respectively.

Current status of testing and evaluation standards

1SO:5151-2010 1SO:16358-1

. Fan Fan Evaluation
AC Test AC Evaluation
Standard Standard Test Standard Standard
Brunei
Darussalam Aetpe
Cambodia
. SNI IEC
Indonesia Adopted Adopted 60879:2013
Lao PDR Adopted Adopted
Malaysia Adopted Adopted MS 1220:2010 15 2574:2014
Planning to Planning to
Myanmar adopt adopt
in 2021 in 2022
Philippines Adopted Adopted
Singapore Adopted
. TISI 92-2536
Thailand Adopted Adopted TISI 127-2536
. TCVN 7827:
Viet Nam Adopted Adopted 2007

Sources: Some policy information provided by the ASEAN Centre for Energy and the following reports; Department of
Standards Malaysia (2014), Minimum energy performance standards (MEPS) for domestic fan;; Department for Standards,
Metrology, and Quality Viet Nam (2015), National Standard TCVN 7825:2015; Thailand Environment Institute (2011), Thai
Green Label (Electric Fan).
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Timelines

ﬂ Harmonisation of test

standards for air conditioners
Regulation

@ & @ of

Current status By 2025 By 2030 Towards net
zero-carbon

Almost all AMS All AMS have Additional expansion Test standards
have adopted the harmonised test and of labs in the region updated and
1SO:5151-2010 evaluation standards harmonised in line
test standard for air conditioners Perform regularly with technological
and 1S0:16358-1 , . scheduled round development over
evaluation standard Capacity building robin tests across time
for air conditioners and round robin labs
testing for labs
Updates of
harmonised

standards and MRAs

Near-term actions to support co-ordination and policies for the
harmonisation of testing and energy efficiency evaluation
standards for air conditioners

« Harmonising test standards and evaluation standards: Aligning test standards

and evaluation standards of ISO:5151 and ISO:16358-1 for air conditioners across
the AMS helps support efficient and sustainable air conditioning across the region.

« Capacity-building programmes for testing laboratories: Regional capacity
building programmes help support test laboratories, while round robin testing
helps to build shared and aligned testing capability between laboratories across
the region, further supporting harmonisation and MRA goals.
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Near-term actions to support co-ordination and policies for the
harmonisation of testing and energy efficiency evaluation
standards for fans

U Harmonisation of test

standards for fans
Regulation

@ & @ of

Current status By 2025 By 2030 Towards net
zero-carbon

4 AMS have test More AMS have Additional expansion Test standards
standards for fans, agreed on a of labs in the region updated and
all aligned with harmaonised test harmonised in line
the international standard for fans, Perform regularly with technological
standard IEC 60879 ideally agreeing to scheduled round development over

use |EC 60879 2019 ~ fobin tests across time

labs

Capacity building

and round robin Updates of

testing for labs harmonised

standards and MRAs

« Agree on regional testing standards for fans: agreeing on a common regional
testing standard, based on IEC 60879:2019 Comfort fans and regulators for
household and similar purposes — Methods for measuring performance, can
support the sale of efficient, sustainable and quality fans across the region. The
AMS can adopt this by implementing national standards based on IEC
60879:2019.

« Capacity-building programmes for testing laboratories: Regional capacity
building programmes will help to support test laboratories in gaining experience at
testing against a new aligned test standard, and round robin testing can help build
shared and aligned testing capability between laboratories across the region,
further supporting harmonisation and MRA goals.

Monitoring, verification and enforcement

MV&E programmes play an important role in ensuring that the expected energy
efficiency gains and multiple benefits from MEPS and labelling programmes are
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delivered in reality. MV&E programmes incorporate a combination of education
and capacity-building activities to support good compliance, while identifying and
remediating cases of non-compliance through penalties and other measures to
strengthen the effectiveness of mandatory MEPS and energy labelling schemes
(U4E, 2021b).

Current status

Seven AMS are currently delivering MV&E programmes. Of this group of seven
countries, Indonesia, Malaysia, the Philippines, Singapore, Thailand and Viet Nam
have national registry systems for energy efficiency information relating to air
conditioners. Most governments employ periodical market surveillance as a key
feature of their MV&E programmes. However, the frequency and timetables for
market surveillance activities are not determined through strong regional
co-ordination.

Current status of MV&E Programmes

MV&E Programmes MV&E Programmes

Country for air conditioners for fans

Product registries

Brunei Darussalam

Cambodia
Registration and
Indonesia periodic market Yes
surveillance
Lao PDR
Consignment test Consignment test
Malaysia and periodic market  and periodic market Yes
surveillance surveillance
Myanmar Five-year pe.riodic
market surveillance
Philippines Periodic_: market Ve
surveillance
Registration and
Singapore Periodic market Yes
surveillance
Yearly market
Thailand surveillance and Yes
verification
Yearly market
Viet Nam surveillance and Yes

Source: ASEAN SHINE (2015), Promotion of Higher Efficiency Air Conditioners in ASEAN: A Regional Policy Roadmap.

verification
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Timelines

Regulation

@

Current status

Almost all AMS have
MV&E strategies for
air conditioners

4

By 2025

All AMS signed
the MRA for air
conditioners

Roll out of regicnal
MV&E strategy for air
conditioners

All AMS have
product registries for
air conditioners and
fans

Development of a
regional product
registry is underway
which links with
national product
registry systems

Improvement of MV&E
strategies

By 2030

All AMS signed
the MRA for air
conditioner and fan
testing

Roll out of regional
product registry

Perform regularly
scheduled market
surveillance

Roll out of regional
MV&E strategy for
fans

@

Towards net
zero-carbon

MV&E strategies
continue to evolve
over time, expanding
to cover additions
such as demand
response capabilities
and refrigerant
requirements for air
conditioners

Near-term actions to support co-ordination and policies for air
conditioners and fans

« Adopt a regional MV&E framework for air conditioners, and a subsequent
framework for fans: A regional MV&E framework was suggested in the
Promotion of higher efficiency air conditioners in ASEAN: a regional policy

roadmap, outlining several actions to help develop a regional MV&E programme.
U4E’s guide on Ensuring Compliance with MEPS and Energy Labels, also
provides practical advice for policy makers on establishing and operating MV&E
frameworks.

« A regional MV&E programme can play an instrumental role in supporting energy-
efficient and sustainable space cooling, helping to ensure that all air conditioners
and fans sold within the region comply with regional MEPS and energy labelling

PAGE | 47


https://policy.asiapacificenergy.org/sites/default/files/ASEAN_SHINE_AC_Regional_Roadmap__Report_Final-new.pdf
https://policy.asiapacificenergy.org/sites/default/files/ASEAN_SHINE_AC_Regional_Roadmap__Report_Final-new.pdf
https://united4efficiency.org/resources/ensuring-compliance-with-meps-and-energy-labels/

requirements. A cohesive regional framework for MV&E will include: guidelines for
market surveillance, auditing, compliance and verification activities, and
information-sharing between national authorities; an MRA between the AMS on
accepting results from testing laboratories; and the development of a regional
product database and common guidelines for information required for submission.

As part of future efforts, an MV&E programme focussed on refrigerants, or the
integration of this into existing MV&E efforts, could also be deployed to monitor
the use of and transition towards low-GWP and efficient air conditioners.

Develop regional MRAs for air conditioners, and an MRA for fans at a later
date: The Guidelines for the Integration of Energy Efficiency into the ASEAN
Sectoral Mutual Recognition Arrangement for Electrical and Electronic Equipment
Framework (ASEAN EEEMRA) (ACE, 2019a), which were endorsed at the 37th
ASEAN Ministers on Energy Meeting (37th AMEM), provides a framework for
regional acceptance of energy efficiency testing results and regional registration
requirements. An MRA could be agreed upon by all of the AMS to help facilitate
testing and acceptance of test results across the region by 2025. An MRA for fans
could be agreed by 2030.

Develop a regional product registry and database: as mentioned in the
Guidelines for the Integration of Energy Efficiency report, a regional product
database or registry could be developed. ASEAN could aim for a 2025 start date
for air conditioners, and aim to have fans included by 2030. The development of
a regional database could be streamlined by using the national registry data of
each AMS (where available) and provide a common registration number or
identification code for air conditioners and fans sold in the region. Capacity-
building and training plans for customs and enforcement officers would help to
ensure the understanding and streamlined use of a regional database. U4E has
developed a Prototype Product Registration System for Air Conditioners and
Refrigerators and has published supporting documents.

Capacity building for testing laboratories: The number of laboratories to
perform performance testing of fans using the harmonised test standard can be
increased. Perform training, capacity building and round robin testing for testing
facilities.

Market surveillance: A regional network can be developed to perform regular
market surveillance to ensure that all products being sold in the market are
following the MEPS, by performing testing and verification for random products.
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https://aseanenergy.org/guidelines-for-integration-of-energy-efficiency-into-the-asean-sectoral-mutual-recognition-arrangement-for-electrical-and-electronic-equipment-framework-asean-eee-mra/
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https://aseanenergy.org/guidelines-for-integration-of-energy-efficiency-into-the-asean-sectoral-mutual-recognition-arrangement-for-electrical-and-electronic-equipment-framework-asean-eee-mra/
https://united4efficiency.org/resources/prototype-product-registration-system-prototype-for-air-conditioners-and-refrigerators/

Information

Information

Policy
measure

Labelling

Endorsement
labels and
high energy
performance
standards
(HEPS)

Current
status

Almost all

AMS have
energy labelling
programmes for
air conditioners,
but only some for
fans

Present in some
AMS

By 2025

Mandatory air
conditioner
labelling adopted.
Labels start to
include more
information and
QR codes

A regional basis
for endorsement
label and HEPS
energy efficiency
levels is explored
based on a
regional product
ladder for air
conditioners
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By 2030

Mandatory labels
for fans adopted,
as appropriate

All AMS labels
have explored
including

QR codes

Regional
guidelines
developed to
include refrigerant
information on
labels

All AMS have
adopted
harmonised
endorsement
labels and
HEPS lists

with increasing
stringency to
qualify. An
adoption of fans
labels follows
in the future, as
appropriate

Towards net
zero-carbon

All air conditioner
and fan labels
include QR codes

Air conditioner
labels include
information on
the GWP of
refrigerants

A regional low-
GWP refrigerant
endorsement
label could be
considered for

air conditioners

to support a
consumer led shift
towards net-zero
carbon goals



Labelling

Product labelling programmes for air conditioners and fans support consumers in
making better informed purchasing decisions. Based on a combination of the
upfront costs and operating costs of different models labels can also help provide
the basis for a range of incentive programmes, and also include information on
whether a product includes lower GWP refrigerant gases, as highlighted by the
US Energy Star programme which publishes lists on refrigerators with lower global
warming potential refrigerant gases.

Labelling programmes have evolved over time. One development is the use of
quick response (QR) codes and/or smartphone applications which can provide
more detailed information on product comparisons for consumers and more
accurate lifetime cost estimates. Examples of these systems can be seen in
Australia, China, the European Union and India. Indonesia’s recently launched air
conditioner _comparison tool application assists households compare models
before purchasing and assess the difference in electricity bills from different
models. As well as helping consumers make informed choices, these
advancements also support market surveillance and compliance activities, and
can support better tracking of products at end-of-life.

Labelling programmes can typically be divided into two categories: comparative
labels that help consumers compare the energy performance of different products;
and endorsement labels that provide consumers with a mark of high-performance.
This section focusses on comparative labels.

Current status

A mix of voluntary and mandatory labelling for air conditioners and fans exists
across the AMS, with some countries’ labelling regulations still under development.

Current status of comparative labelling programmes for air conditioners in ASEAN

Country Regulatory Status Metric
Brunei Darussalam Mandatory Weighted COP
Cambodia
Indonesia Mandatory CSPF
Lao PDR Under development (Voluntary) CSPF
Malaysia Voluntary CSPF
Myanmar Under discussion CSPF
Philippines Mandatory CSPF
Singapore Mandatory Weighted EER
Thailand Voluntary CSPF
Viet Nam Mandatory CSPF

Note: The energy labels mentioned above are also applicable for fans in Indonesia (from 2022), Malaysia, Thailand, and Viet
Nam.

Sources: Policy information provided by the ASEAN Centre for Energy; ASEAN SHINE (2015), Promotion of Higher Efficiency
Air Conditioners in ASEAN: A Regional Policy Roadmap; CLASP (2021), Air Conditioner Labelling in Thailand: Key Findings
and Recommendations Policy Brief; Green Development Center Viet Nam, http://en.greendc.vn/energy-label-bid8.html;
Indonesia, Ministry of Energy and Mineral Resources (2021), Minimum Energy Performance Standards and Energy Efficiency
Labels for Fans, Decision of the Minister of Energy and Mineral Resources No.114.K/EK.07/DJE/2021; Indonesia, Ministry of
Energy and Mineral Resources (2021), Minimum Energy Performance Standards and Energy Efficiency Labels for Air
Conditioners, Decision of the Minister of Energy and Mineral Resources No.103.K/EK.07/DJE/2021.
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Timelines

. Labelling programmes

Information

@

Current status

Almost all AMS have
energy labelling
programmes for air
conditioners, but
only some for fans

ot

By 2025

All AMS have
implemented
mandatory energy
labels for air
conditioners

Labels for air
conditioners will start
to include additional
information regarding
smart and demand-
response enabled
devices

QR codes which
links product details
on websites found
on the labels are
starting to become
common

o

By 2030

AMS have
implemented
mandatory energy
labels for fans, as
appropriate

All AMS labels have
explored including
QR codes to link to
further information or
comparison tools

Regional guidelines
on including
information on GWP
of refrigerants in air
conditioner labels
has been developed

o

Towards net
zero-carbon

All air conditioner
and fan labels
include QR codes

Air conditioner labels
include information
on the GWP of
refrigerants

Near-term actions to support co-ordination and policies for air
conditioners and fans

« Align labelling energy efficiency levels across the region based on a product
ladder: In order to build on local consumer recognition accumulated over time, it
is important for the AMS to retain their own local appliance energy labels. There
are benefits to aligning the energy efficiency levels that sit behind each energy
star rating/tick level in labels across the region as part of a ladder approach also
incorporating MEPS. This could see mandatory labels for air conditioners
introduced by 2025 across all AMS and for fans by 2030.
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« Consider innovation in labelling through QR codes to link to more
information and tools: QR codes on appliance energy labels for air conditioners
and fans can help to link to comparison websites and more information on
products. With the click of a button on a smartphone, consumers could resolve
information barriers to energy efficiency. For example, a QR code could take
consumers to an appliance comparison tool that helps them compare the lifetime
costs (operational energy use and upfront cost) of different models.

« Provide additional information on energy bill savings: Including information
on the energy bill savings of an efficient product compared to MEPS or a market
average product helps to promote energy-efficient air conditioners and fans. Such
information could be printed on labels directly, or disseminated via online
information and product comparison tools accessible via a QR code.

o Include information on the GWP of refrigerant gases used in air
conditioners: This would help residential, corporate and government consumers
obtain the necessary information to choose more environmentally friendly
appliances at the point of purchase. It would also help corporate and government
clients specify low-GWP products in procurements lists and strategies.

¢ Include information on whether an air conditioner is a smart, demand-
response enabled device: This is an important step towards digital, flexible and
low carbon energy services which will improve grid stability, support renewable
energy and lower system and consumer energy bills in the future. Including this
information on labels (or via QR codes) can support consumers when they
purchase appliances. At the point of sale, they can sign up to flexibility, demand
response and demand management services.

« Implement labelling that compares both inverter and non-inverter air
conditioners using the same system: As suggested by CLASP, different energy
rating label scales, metrics or testing requirements for inverter and non-inverter
(otherwise known as variable and fixed speed) air conditioners risk misleading
consumers (CLASP, 2021). For example, under a differentiated system, an
energy-efficient inverter air conditioner may receive a lower star rating than a less
efficient non-inverter air conditioner.

« Market surveillance is required to support compliance: Market surveillance
programmes help ensure that products sold in stores and online correctly display
the required energy labels.

Endorsement labels and High Energy Performance
Standards

Endorsement labels and High Energy Performance Standards (HEPS) are
generally voluntary labels which signify that a product is one of the most efficient
products available in the market. These labels can make it easier for consumers
to identify the most efficient air conditioners and fans and boost manufacturers’
sales through a stamp of approval via a government endorsement label for super-
efficient products. These labels are usually provided in addition to energy rating
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https://www.clasp.ngo/research/all/air-conditioner-labeling-in-thailand-key-findings-and-recommendations/

labels. HEPS and endorsement labels can also provide a transparent basis for
incentive programmes, be they government or bulk procurement programmes, or
financial incentives.

Current status

Endorsement labels and HEPS can be found in a number of the AMS, including
the Philippines, Singapore, Thailand and Viet Nam.

Current status of endorsement labels and HEPS

Endorsement Labels

Brunei Darussalam

Cambodia

Indonesia

Lao PDR

Malaysia

Myanmar

I Green Choice Philippines

Philippines Scheme

Singapore Green Label Singapore

Thailand Green Label Thailand Energy Eﬁiﬂi“gv Labelling
Viet Nam Highest Energy Efficiency

Product of 2020

Sources: ASEAN SHINE (2015), Promotion of Higher Efficiency Air Conditioners in ASEAN: A Regional Policy Roadmap;
APEC (2015), Compendium of Energy Efficiency Policies of APEC Economies Thailand

Australian Government — Department of Industry (2014), Energy Efficiency Appliance Labelling in Vietnam — Summary of
Findings;

Department of Alternative Energy Development and Efficiency, Ministry of Energy Thailand (2010), Energy Efficiency
Standards and Labelling Measures in Thailand: Air Conditioner.
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https://aperc.or.jp/file/2016/4/28/Thailand_Compendium_2015_-_Final.pdf
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Timelines

. Endorsement labels and HEPS
& &
g @

Information

@

Current status

Several AMS have
endorsement labels,
and Thailand has
HEPS

By 2025

A regional basis
for voluntary
endorsement label
energy efficiency
levels and HEPS
based on the
suggested product
ladder approach

is explored for air
conditioners

By 2030

A regional basis
for voluntary
endorsement label
energy efficiency
levels and HEPS
based on the
suggested product
ladder approach is
explored for fans

All AMS have
adopted the
harmonised
endorsement label
and HEPS levels for
air conditioners, with
increasing stringency
as time goes by.

Adoption of fans
labels follows in the
future, as appropriate

@

Towards net
zero-carbon

A regional low-
GWP refrigerant
endorsement label
could be considered
for air conditioners to
support a consumer
led shift towards net-
zero carbon goals

Near-term actions to support co-ordination and policies for
endorsement labels and HEPS

« Establish harmonised energy efficiency levels for endorsement labels and
HEPS across the region: Label designs and communication materials should
remain tailored to each country’s local context, language and culture, maintaining
established brand recognition. However, as for MEPS and energy labels, there
are market benefits to aligning levels of energy efficiency for fans and air
conditioners at a regional level that become eligible to receive voluntary
endorsement or HEPS labels. This could be explored by 2025 as part of air
conditioner product ladder development, and by 2030 for fans. The stringency of

these labels should be adjusted over time as product ladders improve.
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« Update product registries (where required) to include appliances that meet
endorsement label and HEPS thresholds: As endorsement labels and HEPS
lists can be used by government and corporate green procurement programmes
to specify eligible purchases, updated product registries can support a range of
other programmes to support the purchase of high efficiency appliances. These
lists can also be leveraged in the design and delivery of a range of other types of
incentive programmes that can deliver improvements in energy-efficient and
sustainable cooling.

« Consider HEPS and endorsement label efficiency levels while developing
regional product ladders to harmonise test standards, MEPS and labelling:
This can help to streamline and fast track the process for governments and
regulators across ASEAN.

Information, education, training and energy audits

Information, education and training programmes can play an important role in
sustainable space cooling policy. Public information campaigns can help to improve
consumer recognition of energy labels and make sustainable purchasing decisions.

Public information programmes can also deliver significant energy savings and
GHG reductions through campaigns to recommend comfortable but more
sustainable temperature settings. For example, since 2005, Japan’s Ministry of
Environment has been delivering the highly successful Cool Biz public information
campaign encouraging households and businesses (and building managers) to set
summer air conditioners to 28 degrees Celsius while supplementing air conditioning
with sustainable cooling solutions such as fans, and to dress appropriately for the
season.

Home energy report programmes can deliver behavioural improvements in the use
of space cooling appliances and peak demand reductions. Education and training
programmes can support appliance manufacturers and retailers to understand the
regulatory environment surrounding MEPS and labelling requirements as a form of
proactive compliance, and can also support sales staff to advise customers on
energy-efficient purchases that factor in the operating costs of air conditioners and
fans.

Cooling audit programmes can also support building owners and managers in
conducting regular maintenance and tune-ups of air conditioning systems and
building management systems.

Case studies examining the benefits of efficient and sustainable space cooling
projects can also play an important role. For example, case studies could explore
the return on investment for chiller upgrades and energy monitoring systems,
providing businesses with the confidence to invest in digital technologies and
cooling upgrades.

Current status

Information, education, training and air conditioner audit programmes are currently
present in some of the AMS.
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https://simebtke.esdm.go.id/sinergi/assets/content/20210409092906_profilperaturan284.pdf
https://simebtke.esdm.go.id/sinergi/assets/content/20210409092906_profilperaturan284.pdf
https://simebtke.esdm.go.id/sinergi/assets/content/20210409092906_profilperaturan284.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%2014%202012.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%2014%202012.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%2014%202012.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%2014%202012.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%2014%202012.pdf
https://www.eria.org/uploads/media/RPR_FY2018_14.pdf
https://www.eria.org/uploads/media/RPR_FY2018_14.pdf
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://www.giz.de/en/worldwide/72667.html
https://www.giz.de/en/worldwide/72667.html
https://www.giz.de/en/worldwide/72667.html
http://egnc.gov.bn/SitePages/Energy%20Club.aspx
https://www.eria.org/RPR_FY2015_No.5_Chapter_4.pdf
https://www.eria.org/RPR_FY2015_No.5_Chapter_4.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20No.%2014%20Tahun%202021.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20No.%2014%20Tahun%202021.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20No.%2014%20Tahun%202021.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20No.%2014%20Tahun%202021.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20No.%2014%20Tahun%202021.pdf
https://jdih.esdm.go.id/storage/document/Permen%20ESDM%20No.%2014%20Tahun%202021.pdf
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ppsdmkebtke.esdm.go.id/
https://ebtke.esdm.go.id/post/2017/04/22/1637/kenalkan.konservasi.energi.kepada.mahasiswa.pemerintah.laksanakan.konservasi.energi.goes.to.campus
https://www.unescap.org/events/2021/national-workshop-national-cooling-action-plan-ncap-development-cambodia
https://www.unescap.org/events/2021/national-workshop-national-cooling-action-plan-ncap-development-cambodia
https://www.unescap.org/events/2021/national-workshop-national-cooling-action-plan-ncap-development-cambodia
https://ir3s.ifi.u-tokyo.ac.jp/3e-nexus/pdf/022414/session06-04.pdf
https://ebtke.esdm.go.id/
https://ebtke.esdm.go.id/
https://ebtke.esdm.go.id/
https://ebtke.esdm.go.id/
https://ebtke.esdm.go.id/
https://simebtke.esdm.go.id/sinergi/page/content/29/buku-data-dan-informasi-konservasi-energi-2020
https://simebtke.esdm.go.id/sinergi/page/content/29/buku-data-dan-informasi-konservasi-energi-2020
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https://www.st.gov.my/images/article/polisi/regulation_suruhanjaya/bi-efficient_management_of__electrical_energy_regulations_2008.pdf
https://www.st.gov.my/images/article/polisi/regulation_suruhanjaya/bi-efficient_management_of__electrical_energy_regulations_2008.pdf
https://www.st.gov.my/images/article/polisi/regulation_suruhanjaya/bi-efficient_management_of__electrical_energy_regulations_2008.pdf
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
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http://www2.dede.go.th/bhrd/old/Jica.htm
http://www2.dede.go.th/bhrd/old/Jica.htm
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https://www.nea.gov.sg/programmes-grants/grants-and-awards/singapore-certified-energy-manager-scem-programme-training-grant
https://www.nea.gov.sg/programmes-grants/grants-and-awards/singapore-certified-energy-manager-scem-programme-training-grant
https://www.nea.gov.sg/programmes-grants/grants-and-awards/singapore-certified-energy-manager-scem-programme-training-grant
https://demo.iiec.org/ee-dsm/683-lao-pdr/543-demand-side-management-and-energy-efficiency-phase-ii-dsm-ee-ii-lao-pdr
https://demo.iiec.org/ee-dsm/683-lao-pdr/543-demand-side-management-and-energy-efficiency-phase-ii-dsm-ee-ii-lao-pdr
https://demo.iiec.org/ee-dsm/683-lao-pdr/543-demand-side-management-and-energy-efficiency-phase-ii-dsm-ee-ii-lao-pdr
https://demo.iiec.org/ee-dsm/683-lao-pdr/543-demand-side-management-and-energy-efficiency-phase-ii-dsm-ee-ii-lao-pdr
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
https://www.doe.gov.ph/press-releases/doe-holds-energy-efficiency-awards-2020-necm
https://www.doe.gov.ph/press-releases/doe-holds-energy-efficiency-awards-2020-necm
https://www.egat.co.th/en/news-announcement/web-articles/green-classroom-a-better-world-and-energy-efficiency-starts-with-a-small-but-big-hearted-persons
https://aeds.aseanenergy.org/policy/national-energy-efficiency-programme-vneep-for-the-period-of-2019-2030/
https://aeds.aseanenergy.org/policy/national-energy-efficiency-programme-vneep-for-the-period-of-2019-2030/

Timelines

Information

@

Current status
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@
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for manufacturers
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training, and energy audits

@
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Information,
education and

@
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Information,
education and

AMS and retailers to
develop and sell
high efficiency air
conditioners and

training programmes
focused on energy

efficient cooling have
become widespread

training programmes
increasingly focus on
the maintenance and
the retrofit of old air

fans across AMS conditioner systems
i . . with energy efficient
Information Air conditioner and low-GWP

campaigns are
explored and
developed to
encourage the
purchase of energy
efficient cooling
appliances, and
for sustainable
operation of cooling
air conditioners

audit and tune-up
programmes have
become more
widespread in the
region

refrigerant systems

Energy auditor
training is developed
to support cooling
audits

Near-term actions to support co-ordination and policy for
information, education, training and energy audits

« Trial public information programmes to set summer air-conditioning at

higher temperatures: This could follow the approach of Japan’s Cool Biz
programme, including weather and temperature-appropriate norms for workplace
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attire, and any trial should build in evaluation, measurement and verification to
assess the impacts on energy use and peak demand in targeted buildings and
districts. A complementary information or capacity-building programme should
also be targeted at building managers in order to facilitate programme success.

« Explore the rollout of home energy report programmes: Across the world,
home energy report programmes have been proven to be successful in delivering
a small amount of energy savings or peak demand savings across a large group
of households. These programmes could be utilised to focus on savings through
sustainable cooling behaviour, employing social comparison and norming
techniques.

« Explore the introduction of air conditioning and cooling system
programmes across the region: By requiring audits of air conditioning and
cooling systems at regular intervals or certain trigger points within a building’s
lifecycle (such as point of sale, lease or major renovation or refurbishment),
building owners and managers will receive information on the performance,
efficiency and cost of their cooling system. Audits can encourage better
maintenance of air conditioners, minimise refrigerant and cooling leakage and
support regular adjustment of settings to ensure systems keep working at the rated
capacity. They can also support the installation of better building management
systems, or help support the business case for upgrades to cooling systems. While
more suitable and cost-effective for larger buildings such as residential medium
and high-rise apartment buildings and office buildings rather than single dwelling
homes, such programmes can play an important role in a sustainable cooling
policy ecosystem.

« Consider the development of case studies to support the business case for
efficient and sustainable cooling: Case studies rich with data on the project,
costs and benefits, technologies, systems and energy savings can support
businesses within each AMS to understand how new or retrofits to cooling systems
can benefit them.

Case study: Home Energy Reports

Home Energy Reports are a form of information programme that can help deliver
energy savings and peak demand reductions from household space cooling by
using social comparisons. Home Energy Reports increase awareness of
household energy consumption patterns, and prompt reductions in energy use.
The reports aim to present energy consumption information in a simple and
compelling way, so that consumers can clearly see the link between their
behaviour and their energy bills. Feedback on historical energy consumption
allows consumers to track the evolution of their own energy use and see how it
relates to specific appliances. Social comparisons are leveraged in benchmarking
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one’s energy consumption against that of similar households. Some reports have
also been tied in with SMS-based alerts to achieve peak demand reductions.

In 2015, Malaysia’s national utility Tenaga Nasional Berhad, in collaboration with
the Ministry of Energy, Green Technology and Water trialled a home energy report
programme. Home Energy Reports sent were sent to 450 000 consumers, in this
first programme for the region. Report recipients were found to achieve energy
savings of 1-3% relative to control group members, or about 50 000 MWh (Sachar
et al., 2019).

Source: Users TCP and IEA (2020), Behavioural insights for demand-side energy policy and programmes: An
environment scan.

Case study: Singapore’s building cooling audits programme

As part of the 3rd Green Building Masterplan released by the Singapore
Government’s Building and Construction Authority in 2014, key initiatives included
mandatory periodic energy audits of a building’s cooling systems. This initiative
supports regular checks to ensure that cooling systems are maintained and
operating efficiently throughout a building’s lifecycle, and can support compliance
with minimum standards. This initiative was designed to apply to existing buildings
that had undergone major energy use change on and after 2 January 2014, and
complements other initiatives including minimum sustainability standards for
existing buildings.

Source: Building Construction Authority, Singapore Government (2014), 3rd Green Building Masterplan.
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Incentives

Incentives

&

Policy Current By 2025 By 2030 Towards net
measure status zero-carbon
Programmes Programmes are Programmes Programmes drive
Rebates, . .
are not explored by AMS implemented at scale | super efficient
grants and tax . . :
5 o widespread in | and a number of across AMS to drive new purchases,
incentives . . . .
AMS programmes delivered | energy efficient cooling = maintenance and
to support energy retrofits. Also support
efficient space cooling safe degassing and
low-GWP refrigerant
space cooling
technologies
Loan Some finance | AMS scopes ways Loan and finance Finance and loan
programmes, offerings to attract and programmes and programmes have
on-bill finance  across ASEAN | deploy international business models are supported achieving
and other for sustainable ' development, public common across AMS | net-zero cooling
finance and efficient and private finance for | to support sustainable | appliances
cooling sustainable cooling and affordable cooling
business models
Bulk and public | Bulk AMS explore including | Government Government

procurement procurement energy performance procurement guidelines | procurement includes
programmes and energy criteria in government | in place and improve building requirements
efficient public | procurement policies | with ladder and and ESCO contracts.
procurement Bulk procurement expand to sub- Both public and bulk
programmes programmes national government. procurement driving
not widespread | considered and piloted | Bulk procurement retrofits of cooling to
in AMS in some AMS programmes low-GWP options
widespread to support
appliance efficiency
Manufacturing A few Manufacturing and Manufacturing grants Manufacturing and
and innovation programmes innovation grants have supported innovation grants
grants have been explored to support manufacturers across | supported all cooling

delivered in the

achieving product

AMS to produce

appliances sold across

region ladder targets super efficient air ASEAN to be energy
cost-effectively conditioners and fans. | efficient and using low-

Innovation grants GWP refrigerants
increasing

Market-based Programmes AMS have Several AMS have Market-based

mechanisms not widespread | explored options implemented a form mechanisms and

and energy in AMS and some AMS of these programmes, | energy efficiency

efficiency have implemented and those that have obligations support

obligation programmes not opted for other retrofit, replacement

programmes large-scale incentive and safe degassing
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Rebates, grants and tax incentives

Rebates, grants and tax incentives can all be deployed as effective ways to drive
improvements in the energy efficiency of new air conditioners and fans on the
market. They can also be used to drive the retrofit, service and replacement of old
inefficient products. These types of incentives can be developed to be
performance-based with higher incentives the higher the energy efficiency of the
product.

A rebate programme to provide a discount for energy-efficient cooling appliances
can provide an incentive for manufacturers, retailers and/or consumers to
purchase sustainable models. Rebates are often designed to deliver small
discounts to a large number of end-consumers, who can claim their rebate from
the government programme by providing proof of purchase and completing the
application form. A rebate programme can drive effective recognition and
promotion of high efficiency products, raising their profile with end-consumers and
across the supply chain.

Grant programmes can typically be deployed to deliver larger financial incentives
to a smaller number of recipients, compared to a rebate programme. Grants can
be used as an incentive for larger cooling efficiency projects, such as for building
cooling audits, maintenance or retrofit projects for larger residential buildings, non-
residential buildings, or for aggregated projects, such as to social, public and
affordable housing organisations, community organisations, for school upgrades,
or from a national government to regional and local governments. Grants can also
be linked to cooling system audits and linked to upgrades to chillers, advanced
metering or building management systems.

Tax incentives provide governments with an alternative approach to drive
improvements in cooling efficiency. Such incentives can be provided to individuals
or businesses investing in sustainable cooling products and services via tax
deductions or credits for expenses incurred. Tax incentives can also be targeted
at different points of the supply chain, encouraging manufacturers for producing,
or appliance retailers or service providers for selling energy-efficient cooling
appliances. As tax incentives leverage the existing taxation system, they do not
require the establishment of new administration and compliance procedures.

Some tax incentives can have equity implications, as informal workers, and those
in the lowest-income quintile are less likely to have taxable incomes with which to
claim a deduction. However alternative tax incentives, such as reduced VAT for
highly-efficient air conditioners and fans or higher tax on the least efficient options,
provide a tax incentive for consumers that do not rely on taxable income and a tax
rebate.
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Current status

Rebates, grants and tax incentives for energy-efficient and sustainable space

cooling are not currently widespread in ASEAN.

Current status of rebates, grants and tax incentive programmes
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https://www.myhijau.my/wp-content/uploads/2021/02/REC-GTGT-007-GUIDELINES-FOR-GREEN-TECHNOLOGY-TAX-INCENTIVE.pdf
https://www.myhijau.my/wp-content/uploads/2021/02/REC-GTGT-007-GUIDELINES-FOR-GREEN-TECHNOLOGY-TAX-INCENTIVE.pdf
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http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
https://agep.aseanenergy.org/wp-content/uploads/2019/05/EEF-Guideline-in-Thailand.pdf
https://agep.aseanenergy.org/wp-content/uploads/2019/05/EEF-Guideline-in-Thailand.pdf
https://www.boi.go.th/index.php?page=production_effiiciency&fbclid=IwAR378gi9Jqb8gjGyWljjdEtAWHQ_YcBRIp17oSOqz9hcHOZN9ghVkU65iOA&language=en.
https://www.boi.go.th/index.php?page=production_effiiciency&fbclid=IwAR378gi9Jqb8gjGyWljjdEtAWHQ_YcBRIp17oSOqz9hcHOZN9ghVkU65iOA&language=en.
https://www.iea.org/policies/8728-energy-audit-and-energy-efficiency-incentives-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://www.seda.gov.my/energy-demand-management-edm/energy-audit-conditional-grant-commercial-building/
http://www.seda.gov.my/energy-demand-management-edm/energy-audit-conditional-grant-commercial-building/
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
https://agep.aseanenergy.org/wp-content/uploads/2019/05/EEF-Guideline-in-Thailand.pdf
https://agep.aseanenergy.org/wp-content/uploads/2019/05/EEF-Guideline-in-Thailand.pdf
https://agep.aseanenergy.org/wp-content/uploads/2019/05/EEF-Guideline-in-Thailand.pdf
https://agep.aseanenergy.org/wp-content/uploads/2019/05/EEF-Guideline-in-Thailand.pdf
http://www.seda.gov.my/saveprogram/
http://www.seda.gov.my/saveprogram/
http://www.seda.gov.my/saveprogram/
http://www.seda.gov.my/saveprogram/
https://www.egat.co.th/index.php?option=com_content&view=article&id=3723:pre-20201223-01&catid=31&Itemid=208.
https://www.egat.co.th/index.php?option=com_content&view=article&id=3723:pre-20201223-01&catid=31&Itemid=208.
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Rebates, grants,
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for efficient
appliances, retrofit
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o
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by AMS
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Towards net
zero-carbon

Incentive
programmes support
cooling retrofits,
rollout of smart
control systems,
maintenance
programmes,
innovative business

models, and phasing
out of high-GWP air
conditioners

programmes, and
maintenance & tune-
up programmes

Near-term actions to support co-ordination and policy for
rebates, grants and tax incentives

Consider how incentive programmes can support ambitious product ladder
improvements in standards (MEPS) and labelling: Incentive programmes can
deliver short-term impacts to drive improvements in energy-efficient and
sustainable cooling by shifting the market towards high-efficiency appliances. This
can work hand in hand with product ladders, paving the way for improvements to
MEPS and labels to remove the worst-performing products from the market, and
driving market transformation.

Explore the introduction of rebate, grant and tax incentive programmes:
These programmes support efficient new air conditioners and fans, cooling retrofit
and replacement programmes, as well as maintenance and tune-up programmes.
There are advantages to each programme type to be explored based on the local
context. For example, a tax incentive programme can be simpler for governments
to deliver through the existing tax administration processes and systems. On the
other hand, while a rebate or grant programme may require new programme

PAGE | 64



guidelines and administration to be established by governments, it can be easier
to place a limit on the total amount of incentives provided over a period of time.

Link incentive programmes to energy labelling and endorsement label/HEPS
programmes: Governments can leverage existing labelling and testing
requirements under energy labelling schemes, endorsement labels and HEPS to
set eligibility thresholds for rewarding high-efficiency appliances. Policy makers
and programme designers may wish to set performance-based incentives which
provide a greater reward for higher efficiency products.

Consider the benefits of air conditioner replacement incentive programmes:
Appliance incentive programmes designed around replacing products are able to
ensure that the old, inefficient stock is retired, recycled and safely degassed,
rather than entering the second- hand market. This can help to deliver energy
saving benefits and GHG benefits and create more jobs in the removal, degassing
and recycling of air conditioners by taking a cradle-to-cradle approach.

Consider grant programmes or tax incentives tackling air conditioning and
cooling retrofits for larger buildings: Cooling upgrades for larger buildings are
often more complex and expensive, and may require bespoke engineering
solutions. Governments can consider dedicated grant programmes or tax
incentives to support cooling retrofits in larger existing buildings, whether

residential, commercial or mixed use.

Case study: Appliance rebates in Malaysia — Program Sustainability
Achieved Via Energy Efficiency (SAVE) 2.0.

In calendar year 2021, the government of Malaysia delivered the Sustainability
Achieved Via Energy Efficiency (SAVE) 2.0 Program to provide financial incentives
for energy-efficient air conditioners, and refrigerators. Delivered by the Sustainable
Energy Development Authority, alongside the Ministry of Energy and Natural
Resources and the Energy Commission, SAVE 3.0 has RM30 million allocated to
offer around 140 000 households an e-rebate of RM200 for the purchase of four
or five-star energy-efficient and locally-made air conditioners and refrigerators
through partnering appliance retailers.

The SAVE 2.0 Program had two main objectives: to increase the number of
energy-efficient appliances in the market (four and five-star); and to increase public
awareness of the bill- saving benefits of efficient appliances and encourage
households to purchase them. As of April 2021, SAVE 2.0 had already supported
40 000 households to purchase energy-efficient appliances.

Running from 2011 to 2013, the RM45 million initial round of the SAVE Program
provided rebates to households and businesses for energy-efficient air
conditioners and refrigerators, and rebates to replace old chillers. The SAVE
Program delivered rebates for around 65 000 air conditioners, 72 000 refrigeration
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tonnes of cooling capacity of chillers, and 100 000 refrigerators. The 2011 to 2013
round of the SAVE Program resulted in electricity savings of 306.9 GWh, RM78.4
million in energy bill savings, and reduced GHG emissions by 208 705 kt CO»-eq,
as well as supporting more energy-efficient products to enter the local market. The
Malaysian Government has just extended the programme for another year and will
include more products in 2022.

Note: 1RM [Ringgit Malaysia] equals c. 0.24 USD [5 January 2022].

Source: Government of Malaysia, information available at the Sustainable Energy Development Authority (SEDA) of
Malaysia website

Digitalisation and Cooling — a growing opportunity for investment and
incentives

Digital connectivity allows us to monitor appliances and equipment continuously,
and to connect them to the grid. This makes it increasingly possible to shape
flexible demand to match it with available supply. During the hours when supply is
scarce or electricity networks are congested, connected devices such as smart air
conditioners can be automatically switched off or run at a lower load. These
connected devices can reduce or shift consumption to other periods when supply
is abundant, or at times of lowest GHG emissions, for example, when the sun
shines, the wind blows or when there are no technical problems with the electricity
grid. As cooling increases, and is expected to account for a large share of peak
load in hot countries (up to 40% of peak load in ASEAN in 2040), digitalisation and
flexibility of cooling demand represents a major opportunity.

IEA estimates that the potential for demand response in buildings is over 4 000
TWh (IEA, 2020b). However, the majority of this potential remains untapped. This
is where digitalisation has a role to play in harnessing small-scale, distributed and
otherwise unavailable energy system flexibility.

Digitalisation can support connected devices, such as air conditioners, to be
managed through automated and smart systems, and in a way that does not
require daily or active participation from the consumer. In the US, demand-
response programmes based on smart and connected thermostats provided
around 1 GW of flexible capacity in 2018 (Smart Electric Power Alliance, 2019).

A study conducted in China on how cooling in a nearly zero-carbon office building
can provide energy flexibility, demonstrated that automated control strategies are
critical to efficient consumption shifting. In the examined building, rule-based
controls as compared to traditional day and night set-back controls helped curtail
the peak power and the peak energy demand by 55.6% and 54.0%, respectively
(Fei Lu et al., 2021).
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Digitalisation can also support the use of targeted behaviour change programmes
using communications and incentives to unlock demand flexibility services. For
instance, Baltimore’s Smart Energy Rewards program in the United States, has
enrolled 1.1 million homes. The programme automatically enrols any customer
who installs a smart meter with an option to opt out. Participants are notified the
day before of “energy savings days”, typically, hot summer days. If they manage
to reduce their consumption these days, they receive a credit on their next bill.
Seventy per cent of the enrolled households effectively participate in shifting peak
loads.

Loan programmes, on-bill finance and other finance

Loan programmes and on-bill finance have the ability to overcome upfront-cost
barriers to energy efficiency, encouraging more efficient space cooling choices.
There is also a range of other financial instruments that can be used to support
efficient and sustainable cooling, including the role governments or international
banks can play to de-risk loans and support lower-interest rate loans. Finance can
play an important complementary role in other incentive programmes.

Current status

There is currently a number of loan programmes, on-bill finance and other financial
instruments targeting the uptake of energy-efficient and sustainable space cooling
in ASEAN. Cooling as a service (CaaS) business models are also being delivered
to bundle finance and cooling services by organisations including BASE (the Basel
Agency for Sustainable Energy) and Sustainable Development Capital LLP
(SDCL).

Current status of loan programmes, on-bill finance and other finance

Country Loan Programmes On-bill Finance Fpther
inance
Brunei
Darussalam
Cambodia
Subordinated Loan Financial Lease,
Facility by PT. Sarana Instalment Sale, and
Multi Infrastruktur Diminishing Partnership
Programmes by PT.
Indonesia Loan purchase Utility on-bill financing Sarana Multi
programme Infrastruktur
Linked deposit Joint Crediting
programme Mechanism (JCM)
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http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
https://www.adb.org/sites/default/files/institutional-document/217631/joint-crediting-mechanism.pdf
https://www.adb.org/sites/default/files/institutional-document/217631/joint-crediting-mechanism.pdf

Country
Lao PDR

Malaysia

Myanmar

Philippines

Singapore

Thailand

Viet Nam

Loan Programmes

Green Technology
Financing Scheme

Energy Efficiency
Revolving Fund

Vietnam Environment
Protection Fund

(VEPF)

On-bill Finance

Energy Performance
Contracting (EPC) in

buildings

Pilot Building Retrofit
Energy Efficiency
Financing
Guaranteed Energy
Savings Performance

Contracting Model

Other
Finance

Credit guarantee

Equipment Leasing
under ESCO Revolving

Fund

Joint Crediting
Mechanism (JCM)

Joint Crediting
Mechanism (JCM)
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http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
https://ipm.my/energy-performance-contract-epc-in-malaysia-and-other-countries/
https://ipm.my/energy-performance-contract-epc-in-malaysia-and-other-countries/
https://ipm.my/energy-performance-contract-epc-in-malaysia-and-other-countries/
https://www.e2singapore.gov.sg/DATA/0/docs/GESP%20Contract/Overview%20of%20the%20GESP%20model.pdf
https://www.e2singapore.gov.sg/DATA/0/docs/GESP%20Contract/Overview%20of%20the%20GESP%20model.pdf
https://www.e2singapore.gov.sg/DATA/0/docs/GESP%20Contract/Overview%20of%20the%20GESP%20model.pdf
https://eartheval.org/sites/ceval/files/evaluations/531%20Thailands%20Energy%20Efficiency%20Revolving%20Fund.pdf
https://eartheval.org/sites/ceval/files/evaluations/531%20Thailands%20Energy%20Efficiency%20Revolving%20Fund.pdf
http://www.efe.or.th/escofund.php?task=&sessid=&lang=en
http://www.efe.or.th/escofund.php?task=&sessid=&lang=en
http://www.efe.or.th/escofund.php?task=&sessid=&lang=en
https://www.adb.org/sites/default/files/institutional-document/217631/joint-crediting-mechanism.pdf
https://www.adb.org/sites/default/files/institutional-document/217631/joint-crediting-mechanism.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf

Timelines

)

Loan programmes, on-bill
finance, and other finance

Incentives

Current status

There are some
loan and finance
programmes to
support the rollout
of energy efficient
air conditioners and
fans across ASEAN

o

By 2025

AMS have identified
best ways to

attract and deploy
international,

public, and private
finances to support
improvements in

-

By 2030

Loan and finance
programmes are
common across
AMS to support
sustainable cooling

@

Towards net
zero-carbon

Governments have
implemented a range
of loan and finance
initiatives across the
region to support net
zero-carbon cooling
solutions

sustainable cooling
appliances and
business models

Near-term actions to support co-ordination and policy for loan
programmes and on-bill finance

« Explore options to rollout loan and finance programmes: Governments can
play a number of roles in supporting loan programmes, as a direct or aggregator
lender via revolving loan-funds, or by de-risking private finance to support
preferential rates. The AMS could explore options for finance to support efficient
and sustainable cooling solutions

« Consider the role of private financial institutions in efficient and sustainable
space cooling and how government can support them to roll out finance at
scale: private financial institutions are critical to the overall development of
energy-efficient and sustainable space cooling equipment and solutions in
ASEAN. Banks should be encouraged to be signatories to the UNEP Finance
Initiative and the Equator Principles to support sustainable financing practices.
These actions can support financial institutions to develop internal capacity to
create and promote financial products such as green housing loans and issuance
of green bonds as demonstrated by the Malaysian bank CIMB. Governments can
also support private sector finance through a range of activities, including de-
risking investments, the issuing of green bonds and accessing international
finance options.
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https://www.unepfi.org/
https://www.unepfi.org/
https://equator-principles.com/about/
https://www.cimb.com.my/en/personal/day-to-day-banking/financing/other-information/preferential-rates-for-green-residential-homes.html

Case study: Cooling as a Service (CaaS)

Cooling as a service offers an innovative business model drawing on finance to
offer customers energy-efficient and sustainable cooling services without the
upfront cost.

One such example can be seen in a mixed-use development in India — at 1 Elpro
Business Park, Pune — where a CaaS model has been used to provide cooling
services to a retail centre, offices and residential and community spaces. The
service provider, the Singapore-based company Kaer, has delivered an energy-
efficient, zoned comfort, smart and digital solution, delivered through a centralised
chilled water system powered entirely through solar energy. The CaaS model
means that residents, office tenants, retail operators and other users pay for the
cooling service they receive, and operation and maintenance are covered by their
service provider, Kaer.

This type of business model helps service providers aggregate capital and finance
for energy-efficient cooling services, helping to overcome upfront capital cost
barriers and landlord-tenant split incentives often facing building owners.

Source: Basel Agency for Sustainable Energy (BASE) CaaS Initiative (2021).

Case study: Joint Crediting Mechanism (JCM) in Indonesia

The JCM is a bilateral agreement between the Japanese Government and a
partnering country which provides grants to purchase highly efficiency Japanese
products. The resulting CO, emission reduction credits will be shared between the
two countries. This agreement is beneficial for both parties, as it helps ease the
penetration of energy-efficient technologies for the partnering countries, and
provides GHG reduction credits to help meet climate targets.

In Indonesia, Alfamidi, a large convenience store chain, installed efficient cooling
technologies in its Greater Jakarta Area stores using the JCM scheme. The retrofit
of air conditioners helped reduce energy consumption by 50% and increased
customer comfort which led to an increase in sales.

Another example is Pakuwon Group, a property developer in Indonesia. They
installed five new efficient chillers at their Tunjungan Plaza shopping centre in 2017
using the JCM scheme. The programme led to annual electricity savings of about
3.9 GWh, which greatly benefited the company in terms of operational cost
savings.

Source: Sustainable Energy for All (2019).
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Bulk and public procurement programmes

Bulk procurement and public procurement programmes can be effective incentive
programmes for driving improvements in cooling energy efficiency in emerging
economies.

Governments have significant purchasing power as a buyer of cooling appliances.
For example, in OECD nations, total government spending accounts for an
average of 12% of GDP, and can reach 30% of GDP in emerging economies. This
provides governments with an important opportunity to drive energy efficiency
improvements for air conditioners and fans and transform the overall market by
including energy efficiency requirements above and beyond MEPS in public
procurement policies and product lists.

By leveraging this purchasing power, public procurement programmes that include
stringent energy efficiency requirements for cooling appliances tied to HEPS can
provide manufacturers and suppliers with a strong incentive to deliver energy-
efficient and cost-effective air conditioners, fans and cooling services at scale. This
can provide manufacturers, suppliers and service providers with a clear signal to
deliver more efficient products and services in order to win government contracts.
It can also provide them with a baseload of demand for efficient products and
services that can spill over to the rest of the market. Government procurement
programmes can often include the publishing of approved equipment lists of
appliances, leveraging HEPS lists and product labelling and registries. This bulk
purchasing power can support improvements to MEPS and labelling in regional
product energy efficiency ladders.

Bulk procurement programmes can go beyond procurement for government
operations. These programmes can drive the bulk purchase of super-efficient air
conditioners and fans through competitive tenders or auctions, in order to create
economies of scale and significant cost reductions for consumers across the
country. These could be run from within governments, through state-owned
corporations, or joint ventures. They can also be paired with pay-as-you-go
finance, in a super-ESCO (Energy Services Company) model. India’s Energy
Efficiency Services Limited (EESL) has successfully delivered bulk procurement
programmes covering a number of appliances, including the UJALA lighting
programme and the Super-Efficient Air Conditioning Programme.

Bulk procurement programmes can also be an effective way for governments to
help to create demand for efficient cooling solutions at an affordable price for
consumers. These programmes have been deployed successfully, often paired
with low-cost finance or as part of super ESCO programmes.
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https://www.greengrowthknowledge.org/sites/default/files/downloads/resource/UNEP_green_public_procurement_ecolabelling_China_Japan_Korea_Thailand_report.pdf
http://www.ujala.gov.in/
http://www.ujala.gov.in/

Current status

Bulk and public procurement programmes are not currently widespread in ASEAN.
Examples of a public procurement programme include Thailand’s Green Public
Procurement Promotion Plan, which includes targets, a monitoring system and
training for procurement staff. However, compliance with the policy is voluntary.
Singapore also has the GreenGov.SG initiative which includes targets for green
buildings and the procurement of efficient appliances and air conditioners.

Current status of bulk and public procurement programmes

Bulk procurement Public procurement

. Mandatory standards for
B0 PR public procurement (2010)

Cambodia
Indonesia
Lao PDR
Malaysia Green Public Procurement
Myanmar
Philippines
Singapore GreenGov.SG Initiative
Thailand
Savings Targets and Use of
Viet Nam Equipment Lists for
Procurement for Government
Agencies
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https://www.greengrowthknowledge.org/sites/default/files/downloads/resource/UNEP_green_public_procurement_ecolabelling_China_Japan_Korea_Thailand_report.pdf
https://www.greengrowthknowledge.org/sites/default/files/downloads/resource/UNEP_green_public_procurement_ecolabelling_China_Japan_Korea_Thailand_report.pdf
https://www.greenplan.gov.sg/resource-room/2021-03-04-press-release-on-green-government
https://asean.org/storage/images/archive/18234.pdf
https://asean.org/storage/images/archive/18234.pdf
https://www.greenplan.gov.sg/resource-room/2021-03-04-press-release-on-green-government
https://www.iea.org/policies/8726-savings-targets-and-use-of-equipment-lists-for-procurement-for-government-agencies-part-of-212011nd-cp-and-decision-682011qd-ttg?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8726-savings-targets-and-use-of-equipment-lists-for-procurement-for-government-agencies-part-of-212011nd-cp-and-decision-682011qd-ttg?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8726-savings-targets-and-use-of-equipment-lists-for-procurement-for-government-agencies-part-of-212011nd-cp-and-decision-682011qd-ttg?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8726-savings-targets-and-use-of-equipment-lists-for-procurement-for-government-agencies-part-of-212011nd-cp-and-decision-682011qd-ttg?country=Viet%20Nam&page=2&qs=vie

Timelines

@)

Incentives

@

Current status

Bulk and public
procurement
programmes are not
widespread across
the region

Bulk procurement
programmes

@

By 2025

AMS explore
incorporating energy
performance criteria
for products into
public procurement
policies

Bulk procurement
programmes have
been considered and
piloted in some AMS

@

By 2030

Government green
procurement
programmes have
been established in
most AMS

Government green
procurement
guidelines & product
lists have been
updated in line

with product ladder
progression

Bulk procurement
programmes are
more widely adopted
across AMS

@

Towards net
zero-carbon

Government
procurement
guidelines include
requirements for
super-efficient
cooling systems for
leased and owned
buildings, and
requirements for
ESCO contracts for
cooling retrofits and
low-GWP refrigerant
cooling solutions

Bulk procurement
programmes have
all expanded to
also cover low-
GWP refrigerant,
super-efficient air
conditioners and
all replacing old
equipment with
safe degassing and
recycling

Near-term actions to support co-ordination and policy for loan
programmes and on-bill finance

o Incorporate energy performance criteria
procurement lists, guidelines and tender requirements: Those AMS which
already have general public procurement protocols in place could consider
including requirements for cooling (and other appliances) purchased via lists or
tenders that these appliances are highly energy-efficient models. This helps to
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reduce government operating costs while helping to grow economies of scale in
each country and across the region, and supporting market transformation.

Government procurement programmes can also support the ESCO market
through space cooling retrofits to buildings owned and leased: This helps to
support the market for energy-efficient and sustainable cooling services and good
building management systems, which has spillover benefits to the broader
commercial building sector. Passive cooling and building fabric retrofits, as
discussed in the sister-roadmap on Buildings and Construction, could also be
integrated to deliver optimal energy efficiency at the “whole of building” level.

Consider the development of bulk procurement programmes for efficient
fans and air conditioners: Programmes such as EESL’'s UJALA lighting
programme have proven through its LED-lighting programme the great potential
for bulk procurement programmes to successfully deliver low-cost energy
efficiency products at scale. A similar approach could be trialled by some of the
AMS for fans, and EESL’s air conditioner programme could also be replicated.
This could be of significant environmental and economic benefit for those AMS
with local manufacturing facilities for these products.

Case study: GreenGov.SG — government sustainability and public
procurement programme

GreenGov.SG is an initiative aimed at improving the sustainability of the public
sector in Singapore, by reducing carbon emissions and improving resource
efficiency. GreenGov.SG is part of the Green Plan 2030, a 10-year plan aimed at
implementing Singapore’s commitments to the UN 2030 Sustainable Agenda.

Launched in July 2021, the GreenGov.SG initiative replaces the Public Sector
Taking the Lead in Environmental Sustainability (PSTLES) initiative, introduced in
2006 and the PSTLES 2.0, introduced in 2014. Under PSTLES 2.0, they
successfully delivered against a target to reduce electricity consumption in the

public sector in FY2020 by at least 15%, compared to a FY2013 baseline.

The Greengov.SG consists of three pillars:

1.

New and more ambitious targets: to peak public sector carbon emissions
around 2025; to reduce water and energy use in 2030 by 10% from the
average 2018-2020 levels, and reduce waste by 30% by 2030 from 2022
levels; and set public sector targets for buildings, IT, transport and solar.

Embedding sustainability into the government’s core business: purchase
and contract more efficient and sustainable equipment and services by
introducing new green procurement requirements and evaluating
sustainable characteristics in companies when running a tendering
process.
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https://www.greenplan.gov.sg/resource-room/category/2021-07-12-press-release-on-greengov
https://www.greenplan.gov.sg/
https://www.nea.gov.sg/docs/default-source/resource/publications/annual-report/nea-integrated-sustainability-report-2019-2020-(lores).pdf

3. Engaging the public service to actively contribute to sustainability through
knowledge sharing activities and awareness campaigns.

Within the GreenGov.SG initiative green public procurement is a key tool to drive
energy efficiency improvements across the public sector, with targets ranging from
deploying solar PV on all suitable premises, to making all new vehicle purchases
with zero emissions from 2023.

A number of initiatives support improvements to building fabric and HVAC
systems, such as energy efficiency targets requiring new and existing buildings
(when undergoing a major retrofit) to achieve Green Mark Platinum Super Low
Energy standards or equivalent where feasible, and existing public buildings will
adopt an ESCO-model for chilled water and HVAC retrofits.

Other green procurement requirements for appliances, such as refrigerators,
televisions, air conditioners, lighting and equipment will also drive energy efficiency
improvements. Procurement requirements for public sector purchase of air
conditioners under the GreenGov.SG initiative place the following requirements on
agencies to drive energy efficiency improvements:

o Split-system air conditioner up to 10 kW: Minimum 5-ticks rating.

e Split-system air conditioner above 10 kW: Minimum 3-ticks.

o 3-Phase Variable Refrigerant Flow air conditioners: Minimum 3-ticks.
o All of them with Global Warming Potential < 750.

These green procurement requirements help the government of Singapore to lead
by example on efficient cooling within their own operations while helping to grow
the demand and supply sides of the market for efficient and sustainable space
cooling products and services beyond government operations too. This type of
model could be replicated across the AMS.

Sources: Singapore Green Plan (2021), GreenGov.SG: Public Sector Leads The Way Towards A Low-carbon And
Sustainable Future.

Case study: Bulk procurement of super-efficient air conditioners in India and
Korea

Bulk procurement strategies can help facilitate the entry of higher efficiency
products into the market.

India’s Super-Efficient Air Conditioning Programme builds on the bulk procurement
model developed under the successful large-scale UJALA lighting programme
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https://www.greenplan.gov.sg/resource-room/category/2021-07-12-press-release-on-greengov
https://www.greenplan.gov.sg/resources/caw-media-release-annex-a.pdf

delivered by Energy Efficiency Services Limited (EESL), a government joint
venture company. Under the first phase of the programme commencing in 2019,
EESL has aimed to distribute 50 000 super-efficient and climate friendly air
conditioners across India by partnering with electricity distribution companies.
These super-efficient air conditioners will have the highest 5-star rating, are nearly
44% more efficient than the 3-star models and reduce operating costs by up to
50%. These models also use R32 refrigerant, with a relatively low-GWP. EESL has
set up an easy to use online platform (EESL Mart) to enable consumers to order
air conditioners on a first come first served basis.

In Korea, products that acquire the highest grade of energy efficiency rating, which
are those that operate with low standby power consumption or have smart
functionality, can enjoy the privilege of priority purchasing through the
government’s Public Procurement Service. This can help customers know that
they meet the requirements specified in building standards, and can attract tax
incentives, loans through the Energy Use Rationalization Fund and testing fee
waivers (MOTIE and Korea Energy Agency, 2015).

Both of these types of procurement measures provide policy makers with tools to
deliver short term impacts while helping to transform markets towards higher
efficiency products.

Sources: EESL (2019), About Energy Efficient ACs; EESL Mart (2019); MOTIE and Korea Energy Agency (2015).

Manufacturing and innovation grants

Manufacturing and innovation grants can support local manufacturers carry out
facility and production line upgrades, as well as staff training and improvements
required to manufacture quality super-efficient air conditioners and fans cost-
effectively and at scale. Grants can also be awarded to manufacturers to produce
cooling appliances only over a certain energy performance level (well beyond
MEPS levels).

Innovation grants tend to focus more on the research, development and
deployment (RD&D) of cooling technologies at earlier technology readiness levels
(TRLs). These could help fund pilot or demonstration projects that could involve
collaborations between academic and research institutions and governments.

Current status

Manufacturing and innovation grant programmes for energy-efficient and
sustainable cooling, air conditioners and fans are not currently widespread in
ASEAN. However, there are examples of programmes, such as a World Bank

PAGE | 76


https://eeslmart.in/Home/About
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grant project to support 12 air conditioner manufacturers in Thailand in reducing
the use of HCFCs and switching to lower GWP refrigerants, and a similar
programme in Indonesia.

Current status of manufacturing and innovation grants
Country Manufacturing grants Innovation grants

Brunei Darussalam

Cambodia
Indonesia Montreal Protocol Grant
Lao PDR
. . Malaysia Electricity Supply
Malaysia GreenS'I':hc;rgc;Ic()g\_/rng)a L Industries Trust Account
(MESITA)
Myanmar
Philippines
Singapore
World Bank Grant
Thailand Grants to transition to lower
GWP refrigerant for
manufacturers

Mandatory Energy Audit and
Viet Nam Management for Major

Energy Users

National Technology
Innovation Fund (NATIF)
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https://projects.worldbank.org/en/projects-operations/project-detail/P115761?lang=en
https://projects.worldbank.org/en/projects-operations/project-detail/P115761?lang=en
http://www.id.undp.org/content/dam/indonesia/Project%20Docs/hpmp/HPMP%20-IDN%20MP%20OLP%20v%2002.pdf?download
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https://projects.worldbank.org/en/projects-operations/project-detail/P115761?lang=en
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf
http://agep.aseanenergy.org/wp-content/uploads/2019/05/Mapping-EEF-in-ASEAN.pdf

Timelines

@)

Incentives

@

Current status

A few manufacturing
and innovation
grants have been
delivered in the
region

Manufacturing and

innovation grants

@

By 2025

Explore and
commence rolling
out grants for

AMS with local
manufacturers of
air conditioners and

@

By 2030

Grants are rolling
out across AMS with
local manufacturers
focusing on a

shift towards

best available

@

Towards net
zero-carbon

Grants for air
conditioners are
focused on only
affordable and super-
efficient cooling
appliances with low-

fans technologies (BAT) GWP refrigerants
for air conditioners

Explore the and fans

possibility of

coordinated
international finance
and grants for the
region

Near-term actions to support co-ordination and policies for
manufacturing and innovation grants

Consider how manufacturing and innovation grants can support local
businesses, jobs and energy and climate goals: Manufacturers are essential
in providing energy-efficient and sustainable cooling, and in delivering
employment and economic benefits to the region. The AMS with local air
conditioner and fan manufacturers could consider how manufacturing and
innovation grants can help these businesses prosper while meeting increasingly
stringent energy performance standards to support energy and climate goals.
Conduct a review of successful manufacturing and innovation grant
programmes in the region and internationally. The AMS can explore how these
programmes could be delivered at the national or regional level, leveraging local
budgets and international finance.
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« Explore how international finance could support low-GWP refrigerant air
conditioning and efficient and sustainable cooling in the region: international
finance will be critical to support climate change goals globally and in the ASEAN
region. The AMS, individually or through ASEAN, could explore opportunities to
further support the transition to efficient, sustainable and low-carbon cooling in the
region by approaching international finance organisations with potential projects.

Market-based mechanisms and energy efficiency
obligation programmes

Some market-based mechanisms and energy efficiency obligation programmes
(called Energy Efficiency Resource Standards in the USA) can require the design,
consultation and implementation of long-term programmes anchored in legislation
and regulation. These programmes would generally have a broader focus on
delivering energy savings, peak demand and GHG reductions beyond the end-
use sector for space cooling appliances. These incentive schemes can be an
appealing option for governments by providing a revenue stream for incentive
programmes outside of government budgets, where programme budgets instead
are linked to utility or other levies. These programmes can also provide long-term
funding certainty to drive energy efficiency improvements.

Other market-based mechanisms such as auctions and ESCO models could
possibly be established faster and with a more targeted focus on space cooling, if
desired.

Current status

Market-based mechanisms and energy efficiency obligation programmes are not
currently widespread in ASEAN.

Current status of market-based mechanisms and energy efficiency obligation
programmes

Market-based Energy efficiency
Country . R

mechanisms obligation programmes

Brunei Darussalam
Cambodia
. CLASP Market efficiency Management of Energy
Indonesia — 2
policies Saving

Lao PDR
Malaysia Energy Performance

Contracting Fund
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https://www.clasp.ngo/programs/regions/asia/
https://www.clasp.ngo/programs/regions/asia/
https://www.eria.org/uploads/media/ERIN/ERIN_Policy_Recommendation_for_EE.pdf
https://www.eria.org/uploads/media/ERIN/ERIN_Policy_Recommendation_for_EE.pdf
https://www.st.gov.my/ms/contents/presentations/EPC_2014/How%20EPC%20is%20suitable%20to%20be%20implemented.pdf
https://www.st.gov.my/ms/contents/presentations/EPC_2014/How%20EPC%20is%20suitable%20to%20be%20implemented.pdf

Country

Myanmar
Philippines
Singapore

Thailand

Viet Nam

Timelines

@)

Incentives

@

Current status

Market-based
mechanisms and
energy efficiency
obligation
programmes are not
widespread in the
region

Market-based

mechanisms

Department Circular
2021-05-0011

Energy Service Companies

(ESCO) Accreditation

ESCO revolving funds

@

By 2025

AMS explore
different options
for market-based
mechanisms and
energy efficiency
obligation
programmes

Several AMS

have run auction
programmes to
support sustainable
cooling

Several AMS have
taken measures
to support ESCO
models

Energy efficiency

obligation programmes

Mandatory Energy Audit and

Management for Major

@

By 2030

Several AMS have
implemented some
form of market-
based mechanism
or energy efficiency
obligation
programmes.

Other AMS have
opted for alternative
large-scale incentive
programmes
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@

Towards net
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Programmes that
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replacement, safe
disposal, and
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and inefficient air
conditioners and
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https://www.doe.gov.ph/energy-efficiency/energy-service-companies-escos-accreditation
https://www.doe.gov.ph/energy-efficiency/energy-service-companies-escos-accreditation
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https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie
https://www.iea.org/policies/8725-mandatory-energy-audit-and-management-for-major-energy-users-part-of-212011nd-cp?country=Viet%20Nam&page=2&qs=vie

Near-term actions to support co-ordination and policy for
market based mechanisms and energy efficiency obligation
programmes

« Explore options for suitable market-based mechanisms and energy
efficiency obligation programmes for the AMS’s local context and needs:
Projects such as the soon to be completed APEC Best Practice Guidelines for
Establishing and Enhancing Energy Efficiency Incentive (EEI) Schemes will
provide useful and current information for policy makers.

« Expand support for ESCOs across ASEAN and consider the role that auction
programmes could also play: ESCO models can already be found supported by
government policy in some of the AMS. There is an opportunity to expand ESCO
and service models across the region. Auctions to procure efficient and
sustainable cooling services and upgrades could also support energy-efficient and
sustainable cooling (for example for public buildings or public housing).

Case study: Partnering with ESCOs in the Philippines

Complying with the Energy Efficiency & Conservation Act and following the
Department Circular No. DC2020-09-0018 on Guidelines, Rules and Procedures
in the Administration, Classification, and Certification of Energy Services
Companies, the Philippines government is performing energy efficiency projects
with the help of ESCOs.

Supported by the Department Circular 2021-05-0011 on Guidelines for the
Endorsement of Energy Efficiency Projects to the Board of Investments for Fiscal
Incentives, the government spent 537.52 million Pesos for six space cooling
energy efficiency projects. These projects resulted in a total annual savings of 17.4
GWh.

Note: 1 USD equals c. 51PHP (5 January 2022).

Source: Habitan, Artemio P. (2021), Opportunities Under the Energy Efficiency and Conservation Act. Energy
Utilization Management Bureau of the Department of Energy.

Equity programmes

Equity programmes, to support low-income households in accessing affordable
cooling, form a critical component of sustainable cooling policy. Cooling equity
programmes can deliver multiple benefits. The main goals of such programmes
are often to deliver much needed access to sustainable cooling and thermal
comfort, as well as to improve energy affordability and reduce energy bills for low-
income households. However, these programmes can deliver a number of other
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benefits, including potential reductions in government energy subsidies, energy
systems benefits (including energy security and reliability), reduced air pollution
and improved health.

Equity programmes can be delivered through a combination of incentive
programme design options, including grants and rebates and bulk procurement.
These incentive options can all be paired with affordable finance, such as low or
no-interest loans to help overcome the upfront cost barriers to energy-efficient
cooling options faced by many low-income households. Some equity programmes
build appliance replacement into the programme design, to help ensure that
energy bill savings and peak demand reductions are achieved. For air
conditioners, this can also ensure safe disposal of refrigerant gases, while also
promoting product recycling.

Another design consideration for equity programmes is how to set eligibility
criteria. They could be set by recipients of low-income energy subsidies or
customers on low-income energy tariffs. They could also be embedded in energy
utility hardship programmes or other welfare benefits. Tenants of public, social
and affordable housing organisations can also be deemed eligible participants.
Policy makers and programme designers may also choose to consider allowing
community service organisations and charity groups to play a role in assigning
eligibility for participation in equity programmes, as they will sometimes have
households approach them for support due to financial hardship that may not
otherwise meet eligibility requirements. Equity programmes would likely be funded
through public budgets or through international finance.

Current status

Equity programmes focussed on affordable, energy-efficient and sustainable
cooling are not currently widespread in ASEAN.

Current status of equity programmes

Country Equity programmes

Brunei Darussalam

Cambodia
. Equity Investment Scheme by PT. Sarana
Indonesia -
Multi Infrastruktur
Lao PDR
Malaysia
Myanmar
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Country Equity programmes

Green Guide for Socialized Housing Projects

Philippines in the Philippines (Green Guide)
Singapore
Thailand ENCON Funds
Viet Nam
Timelines
=3 |
Equity programs
Incentives

@ & @ of

Current status By 2025 By 2030 For net
zero-carbon

Equity programs Some AMS have Equity programs Programs are

for affordable and explored options to for affordable and expanded over
sustainable cooling deliver space cooling sustainable cooling time to reach
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implemented across
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including several
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with the cooling
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GWRP refrigerant
products

Near-term actions to support co-ordination and policy for equity

programmes

« Learn from international best practices and tailor solutions to the local
context: ASEAN as a group or the AMS individually could explore international
best practices and successful models that could be adapted by each national
government and share this information. International finance and development
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funding could potentially support a range of programme design options, which
could draw on various mixes of incentives, finance, bulk procurement and super-
ESCO models.

« Explore opportunities to offset the cost of delivering efficient and
sustainable cooling by factoring in related reductions in government
spending on energy subsidies: Many governments provide subsidised
electricity rates for low-income households. Energy efficiency equity programmes
focussed on appliance replacements can provide an opportunity to deliver
improved energy services to households, lower their bills, all the while delivering
energy system benefits and reducing government expenditures on energy
subsidies.

Case study: Appliance replacement programme for low-income households
in Mexico

From 2009 to 2018, Mexico ran a low-income household appliance replacement
programme following the 2008-09 financial crisis. The programme provided low-
income households with rebates and low-interest loans for purchasing new energy-
efficient appliances, including refrigerators, air conditioners and lighting. The
primary aim of the programme was to reduce household electricity use, an
important public policy goal with energy subsidies covering over 95% of
households in Mexico. Another programme objective was to reduce GHG
emissions from both operational energy use and also by ensuring the appropriate
disposal of refrigerant gases from old refrigerators and air conditioners.

The programme helped to replace nearly two million refrigerators and air
conditioners, which along with lighting upgrades resulted in estimated savings of
almost 700 gigawatt-hours (GWh) annually. Programme eligibility requirements
restricted participation to low-income households receiving electricity subsidies,
and had requirements that the refrigerators and air conditioners replaced had to
be over ten years old.

As well as successfully supporting low-income households in obtaining improved
refrigeration, thermal comfort and energy savings, the programme delivered the
government energy subsidy savings of $22 million a year through the energy
savings due to improved energy efficiency. The payback period for the programme
to the government was under four years, and the scheme created more than 1 600
new permanent jobs and 10 500 new temporary jobs.

The energy savings resulting from the programme helped to avoid 3 400 kilotonnes
of carbon dioxide equivalent (kt CO2-eq) per year, while the programme captured,
stored or destroyed ozone depleting refrigerant gases, thus avoiding a further
500 kt CO»-eq of emissions annually.

Source: IEA (2020c), Sustainable Recovery.

PAGE | 84



Tracking policy progress

To facilitate knowledge sharing and progress, the AMS could report the progress
against each of the policy measure areas at annual intervals. Tracking exercises
should aim to be streamlined and aligned with other reporting against APAEC
Phase Il goals and subsequent ASEAN energy efficiency and conservation plans.

Policy, programme and impact evaluation is an important consideration for
policymakers when designing any policies and programmes implemented to
improve efficient and sustainable space cooling. Building evaluation planning into
policy and programme design, and budgets helps to ensure that the right data and
indicators of progress against policy outputs, outcomes and objectives can be
collected as part of policy and programme delivery. This can support continuous
improvement by measuring energy savings and other key indicators to ensure that
policies and programmes are effective at delivering the desired improvements.
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Chapter 3. Conclusion and next
steps

This roadmap explores the challenges that the ASEAN region is facing over the
coming decades as space cooling demand in the region is set to grow at a fast
pace. It also offers a range of policy measures available to governments at the
national and regional levels to deliver growing cooling needs in an energy-efficient
and sustainable manner.

The roadmap report recommends the adoption of an ambitious regional ladder for
air conditioners, unifying a long-term trajectory for improvements to minimum
energy performance standards (MEPS) and labelling, as the backbone of action,
alongside complementary policies and measures to support the adoption,
monitoring and enforcement of standards. Further, the report outlines a range of
complementary policy measures for each ASEAN Member State (AMS) to
consider as part of broader energy-efficient space cooling policy packages.

For countries where fans are expected to be fundamental in meeting mechanical
space cooling demand over the coming decades, policy makers may also wish to
implement a product ladder approach to drive energy efficiency improvements for
fans.

While this roadmap provides analysis and advice on policy options to drive
improvements in sustainable and energy-efficient space cooling on the journey
from 2025 to 2030 and to net zero-carbon, the next steps must be taken by the
AMS with ASEAN co-operation at the regional level to review and act on these
recommendations. It is recommended that each AMS takes an integrated
approach to transitioning to sustainable cooling that enables identification of
synergies for more impactful solutions, effectively achieving national priorities and
accelerating progress on international commitments. The transition to energy-
efficient and climate-friendly cooling is crucial for the delivery of the commitments
under the Paris Climate Agreement, achievement of Sustainable Development
Goals and implementation of the Kigali Amendment to the Montreal Protocol
simultaneously.

Recognising the challenge of exponential growth in cooling demand, a number of
countries in Asia are developing long-term national cooling action plans (NCAPs).
These countries include AMS such as Cambodia Indonesia, the Philippines,
Thailand and Viet Nam, as well as the neighbouring nations Bangladesh and Sri
Lanka.
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Developing NCAPs for the AMS based on the recommendations and milestones
presented in this roadmap would present an opportunity to synchronise regional
action where possible and leverage the benefits of harmonised action.
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Annex. A baseline of cooling
policies and institutional
frameworks

This annex elaborates on a baseline and the current status of space cooling
policies in the ASEAN region, and also examines some of the institutional
arrangements that support these policies.

An overview of national air conditioner and
fan policies and regulations

Energy labelling

Air conditioners

The energy efficiency labelling of air conditioners is a method used to help provide
energy performance information to customers and to increase market
transparency. With the expectation that some customers will purchase more
energy-efficient products, the energy efficiency information will allow customers to
compare products in other ways apart from purchase price.

Air conditioner energy efficiency comparative labelling programmes

Comparative

Country Regulatory Status Metric Labels
Brunei Darussalam Mandatory Weighted COP
Cambodia Under development CSPF
(Mandatory)
Indonesia Mandatory CSPF
Lao PDR Voluntary CSPF
Malaysia Voluntary CSPF
Myanmar Under discussion CSPF
Philippines Mandatory CSPF
Mandatory
Singapore * Weighted EER

Voluntary
(Endorsement Label)
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Comparative

Country Regulatory Status Metric Labels
Thailand Voluntary CSPF
Viet Nam Mandatory CSPF

Sources:ASEAN Centre for Energy Database; ASEAN SHINE (2015), Promotion of Higher Efficiency Air Conditioners in
ASEAN: A Regional Policy Roadmap; Green Development Center Viet Nam, http://en.greendc.vn/energy-label-bid8.html

Cooling Capacity

Country (CC) Covered by Star Rating Requirements
Labelling

Indonesia CC=<79kw 1 Star 3.1 < CSPF<3.4

2 Stars 3.4 < CSPF<3.8

3 Stars 3.8 < CSPF<4.2

4 Stars 4.2 < CSPF<5

5 Stars CSPF=5.0
Malaysia CC<7.1kW 1 Star CI<a9 I, CelplE=a1

45kW <CC<7.1kW, CSPF<2.9
CC<4.5kW, 3.1 < CSPF<3.3
45kW <CC<7.1kW,2.9<CSPF<3.1
CC<4.5kW, 3.3 <CSPF<4.6
45kW <CC=<7.1kW, 3.1 <CSPF<4.0
CC<4.5kW, 4.6 < CSPF<5.3
45kW <CC<7.1kW,4.0=<CSPF<5.1
CC<4.5kW, CSPF >25.3
45kW<CC<7.1kW, CSPF=5.1
CC<3.33 kW, 3.08 < CSPF<3.31
3.3 kW = CC <9.99 kW,
2.81 < CSPF<3.11
10.0 kW < CC<14.0 kW, CSPF < 3.11
CC<3.33 kW, 3.32 < CSPF<3.55
3.3 kW = CC=<9.99 kW, 3.12 < CSPF<3.42
10.0 kW < CC=<14.0 kW,
3.12 < CSPF<3.42
CC<3.33 kW, 3.56 < CSPF<3.79
3.3 kW = CC <9.99 kW,
3 Stars 3.43 < CSPF<3.73
10.0 KW < CC < 14.0 kW,
3.43 < CSPF<3.73
CC<3.33 kW, 3.80 < CSPF<4.00
3.3 kW = CC <9.99 kW,
4 Stars 3.74 < CSPF<4.00
10.0 KW < CC < 14.0 kW,
3.74 < CSPF<4.00
CC<3.33 kW, CSPF = 4.01
5 Stars 3.3 kW = CC=<9.99 kW, CSPF = 4.01
10.0 kW < CC < 14.0 kW, CSPF = 4.01

Casement and window:
2.90 £ COP100%<3.78

Casement and window:
3.78 £ COP100%<4.29

2 Stars

3 Stars

4 Stars

5 Stars
CC=<14.0 kW

Philippines (planned for 1 Star
labelling)

2 Stars

CC <8.8 kW
Singapore (casement and 1 tick
window)

2 ticks
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Country

Cooling Capacity

(CC) Covered by Star Rating Requirements
Labelling

Thailand

Single-split (non-inverter):

3.78 < COP100% < 4.29

Multi-split (non-inverter):

3.78 < COP100% < 4.29
Single-split (inverter): Weighted
COP 2 3.78 and COP100% = 3.34

Multi-split (inverter): Weighted
COP 2 3.78 and COP100% = 3.34
Casement and window:
4.29 < COP100%<4.86
Single-split (non-inverter):
4.29 < COP100% < 4.86
Multi-split (non-inverter):

4.29 < COP100% < 4.86
Single-split (inverter): Weighted
COP 2 4.29 and COP100% = 3.78

Multi-split (inverter): Weighted
COP = 4.29 and COP100% = 3.78
Casement and window: COP100% = 4.86
Single-split (non-inverter): COP100% = 4.86
Multi-split (non-inverter): COP100% = 4.86
4 ticks Single-split (inverter): Weighted
COP 2 4.86 and COP100% = 4.29
Multi-split (inverter): Weighted
COP 2 4.86 and COP100% = 4.29
Casement and window: COP100% = 5.50
and standby power < 4
Single-split (non-inverter): COP100% = 5.50
and standby power < 4
Multi-split (non-inverter): COP100% 2 5.50
and standby power < 9 x N
Single-split (inverter): Weighted
COP25.50, COP100% 2 4.86 and standby
power < 4
Multi-split (inverter): Weighted
COP = 5.50, COP100% = 4.86 and standby
power <9 x N
CC =8 kW:

3 ticks

5 ticks

Fixed Speed:
3.766 < CSPF<4.056

Inverter: 4.396 < CSPF<5.126
CC=<12.0kW No.5 8 kW < CC < 12 KW-
Fixed Speed:
3.634 < CSPF<3.924
Inverter: 4.103 < CSPF<4.833
CC <8 kw:

No.5S t—arOne Fixed Speed:
4.059 < CSPF<4.349
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Cooling Capacity

Country (CC) Covered by Star Rating Requirements
Labelling

Inverter: 5.129 < CSPF<5.858
8 kW < CC =12 kW:

Fixed Speed:
3.927 < CSPF<4.217

Inverter: 4.836 < CSPF<5.565
CC =8 kW:

Fixed Speed:
4.352 < CSPF<4.642
Inverter: 5.861< CSPF<6.591
No.5 — Two
Stars 8 kW < CC <12 kW:

Fixed Speed:
4.220 < CSPF<4.510

Inverter: 5.568 < CSPF<6.298
CC <8 kWw:
Fixed Speed: CSPF = 4.645
Inverter: CSPF = 6.594
No.5 -
Three Stars 8 kW < CC =12 kW:
Fixed Speed: CSPF =2 4.514
Inverter: CSPF = 6.301
Note: Conversion from EGAT’s energy labelling requirements in Seasonal Energy Efficiency Ratio (SEER) as specified in
http://labelno5.egat.co.th/new58/wp-content/uploads/2019/shortforweb/air.pdf, CSPF = SEER/3.412.

Sources: Presentation on Standards and Labelling by MEMR, Policy Working Group Meeting, July 2020;
National Environment Agency (NEA), Singapore, 2021;

Fans

The labelling system applied in Malaysia, Viet Nam and Thailand provides
information regarding the energy performance of each product, where 5-star has
the highest energy efficiency and 1-star has the lowest. Both Viet Nam and
Malaysia have a mandatory labelling system, whereas Thailand’s is still voluntary.

Each country uses different metrics for the labels. For example, Malaysia uses the
coefficient of performance (COP), Thailand uses the performance rating (PR),
while Viet Nam uses the EER comparison (R). In Malaysia and Thailand, the units
used are m*¥/min/W whereas in Viet Nam it is a unit-less value due to the R value
being a ratio of measured EER with the minimum EER.
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Fan energy efficiency labelling programmes

Country

Indonesia

Malaysia

Thailand

Pedestal Wall

Table/
Floor
blade sweep < 305

mm

1-star = 0.60 <
Service Value < 0.72
2-star=0.72 <
Service Value < 0.84
3-star =0.84 <
Service Value < 0.96
4-star = 0.96<
Service Value < 1.08
5-star = Service
Value = 1.08

blade sweep = 305
mm

1-star = 1.00 <
Service Value < 1.2
2-star=1.20 <
Service Value < 1.40
3-star=1.40 <
Service Value < 1.60
4-star = 1.60 <
Service Value < 1.80
5-star = Service
Value = 1.80

1-star=2.50<COP =, o  _93<COP<

2.57 1.00
2-star = 22.56% sCOPs= , ar=1.01<COP<
& 1.07
Sstar= 22676153S CcoP = 3-star =1.08 < COP <
& 1.11
4-star = 22.7745 <COP< 4 star=1.12<COP <
< 1.19
5-star = 3.00 < COP 5-star = 1.20 < COP
300 mm blade
sweep
1-star=PR <
0.75
2-star = 0.76 <
PR<0.92
3-star =0.93 <
PR <1.00
4-star =1.01 <
PR <1.09
5-star=1.10 <
PR
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Ceiling

Vented

300 mm blade
sweep

1-star = -
2-star = -
3-star =0.38 <
PR <0.39
4-star =04 < PR
<0.41
5-star=0.42 <
PR



Table/
Floor

1-star=1.00sR<1.15
2-star=1.15<R<1.30

Country Pedestal Wall Ceiling Vented

Viet Nam 3-star=1.30<R <145
4-star=145<R <1.60
5-star=16 <R

Note: The requirements for Thailand given in the table are just an example of one fan diameter size.
Sources: Attorney General’'s Chambers Malaysia (2013), Electricity Regulations (Amendments) 2013
Department for Standards, Metrology, and Quality Viet Nam (2015), National Standard TCVN 7825:2015;
Thailand Environment Institute (2011), Thai Green Label (Electric Fan).

Appliance testing standards

Appliance testing standards

For air conditioners, all of the AMS have either adopted or are in the process of
adopting 1SO 5151:2010 for test procedures and ISO 16358 for evaluation

standards following the harmonisation plan mentioned in the ASEAN SHINE
Regional Policy Roadmap 2015.

For fans, the national testing standards of Indonesia, Malaysia and Viet Nam are
well aligned with the international standard IEC 60879.

Testing and evaluation standards

AC Evaluation Fan
Country AC Test Standard Standards Test Standards

Brunei Darussalam

Cambodia ISO 5151:2010 ISO 16358-1:2013
SNI 8560-1:2018 SNI 8560-1:2018

Indonesia SO 16358-1:2013 IS0 16358-1:2013 ' IEC 60879:2013
Lao PDR ISO 5151:2010 ISO 16358-1:2013
. . . MS 1220:2010
Malaysia MS ISO 5151:2012  1SO 16358-1:2013 MS 2574-2014
Planning to adopt Planning to adopt
Myanmar ISO 5151:2017 by  ISO 16358-1:2013
2022 by 2022
I . PNS ISO 16358-
Philippines PNS ISO 5151:2014 R
Singapore ISO 5151:2010
. TISI 92-2536
Thailand TIS 2710-2558 TIS 2714-2558 TISI 1272536
Viet Nam TCVN 6576: 2013  TCVN 10273: 2013  TCVN 7827: 2007

Sources: ASEAN Centre for Energy Database;
Department of Standards Malaysia (2014), Minimum Energy Performance Standards (MEPS) for Domestic Fan;

Department for Standards, Metrology, and Quality Viet Nam (2015), National Standard TCVN 7825:2015;
Thailand Environment Institute (2011) Thai Green Label (Electric Fan).
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Harmonisation and mutual recognition

During the 37th ASEAN Ministers on Energy Meeting (37th AMEM), held in
Bangkok, Thailand in 2019, a guideline to integrate the energy efficiency of air
conditioners into the ASEAN Sectoral Mutual Recognition Arrangement for
Electrical _and Electronic Equipment Framework (ASEAN EEE MRA) was
published. This integration aims to help reduce barriers of trade among the AMS
and to increase energy efficiency efforts in the region, by adding energy efficiency
requirements to the existing safety requirements mentioned in the ASEAN EEE
MRA.

Testing laboratory capacity

There are currently ten air conditioner testing facilities in the region, consisting of
four national facilities and six commercial facilities. All testing facilities are
accredited with ISO/IEC 17025.

Air conditioner testing facilities

Country National Commercial Type
Indonesia 2 2 Air-enthalpy
Malaysia 1 Balanqed type
calorimeter
Philippines 1 Air-enthalpy

Air-enthalpy, balance
Thailand 1 4 & calibrated room
type calorimeter
Viet Nam 1 Calibrateq room type
calorimeter
Source: ASEAN SHINE (2015), Promotion of Higher Efficiency Air Conditioners in ASEAN: A Regional Policy Roadmap

Monitoring and compliance

Currently, seven AMS enforce a verification system to help monitor and verify the
MEPS of air conditioners. This process is crucial to ensure that the energy efficiency
policies are being enforced on the ground to help increase the energy efficiency of air
conditioners in the region.

MV&E Programmes

MV&E Programmes MV&E Programmes
Country . i
for air conditioner for fans
Brunei Darussalam
Cambodia
. Registration and periodic Registration and periodic
Indonesia ; :
market surveillance market surveillance
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MV&E Programmes MV&E Programmes

ST for air conditioner for fans
Lao PDR

Malaysia Periodic market surveillance
Myanmar 5-year perlpdlc market

surveillance
Philippines Periodic market surveillance
Sj Registration and Periodic
ingapore .
market surveillance
Thailand Yearly markelt .sur\./elllance
and verification
Viet Nam Yearly market surveillance

and verification

Source: ASEAN SHINE (2015), Promotion of Higher Efficiency Air Conditioners in ASEAN: A Regional Policy Roadmap;
Indonesia, Ministry of Energy and Mineral Resources (2021), Minimum Energy Performance Standards and Energy
Efficiency Labels for Air Conditioners, Decision of the Minister of Energy and Mineral Resources
No.103.K/EK.07/DJE/2021.

ASEAN SHINE recommendations

Currently, the only available regional policy roadmap pertaining to air conditioners
is the ASEAN SHINE Promotion of Higher Efficiency Air Conditioners in ASEAN:
A Regional Policy Roadmap 2015 (ASEAN SHINE, 2015). It has the following

recommendations for the AMS:

1.

3.
Strate

Harmonising Energy Performance Standards

a.

b.

Harmonisation of Test Methods to ISO 5151:2010

Harmonisation of Metrics to ISO 16358-1 which uses Cooling Seasonal
Performance Factor (CSPF) for testing reports.

Harmonisation of MEPS is applicable for both fixed speed and inverter
units, with an EER of 2 2.9 W/W or = 3.08 W/W CSPF by 2020.

Improving Testing Infrastructure

a.

Building capacity of existing testing laboratories, enhance capability and
reduce difference in laboratory testing conditions. Provide the same
standard of testing, provide training to increase the accuracy and
reliability of tests and perform round robin testing with other existing
testing laboratories.

Establish mutual recognition agreements (MRA) to provide access for
regional infrastructure and resources

Establishing a Regional Monitoring, Verification, and Enforcement (MV&E)

aqy
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a. Co-ordinated Approach to Verification Testing. Provide testing on a
regional level, to reduce the cost in testing the same air conditioner
models at the national level

b. Establishment of a regional network. Co-ordination of market
surveillance authorities in ASEAN to help increase information and
compliance of products being sold in the region.

c. Industry Engagement.

d. Reporting to increase visibility and transparency of MV&E regimes.
e. Development of regional product database.

f. Increase access to competent laboratories.

4, Incentive Policies (consumer rebates, tax credits, loan financing and
equipment replacement)

Mutual recognition agreements in ASEAN

In 2019, The ASEAN Centre for Energy (ACE) published Guidelines for Integration
of Energy Efficiency into the ASEAN Sectoral Mutual Recognition Arrangement
for Electrical and Electronic Equipment Framework (ASEAN EEE MRA), endorsed
during the 37th ASEAN Ministers on Energy Meeting (AMEM). As current
agreements such as the ASEAN EEEMRA and the ASEAN Harmonized Electrical
and Electronic Equipment Regulatory Regime (AHEEERR) focus mainly on the
safety, electromagnetic compatibility (EMC) and environment issues of
appliances, the incorporation of energy efficiency testing and results is expected
to commence in the coming years.
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Abbreviations and acronyms

AADCP Il ASEAN-Australia Development Cooperation Program Phase Il
ACE ASEAN Centre for Energy

AMS ASEAN Member State[s]

APAEC ASEAN Plan of Action for Energy Cooperation

ASEAN Association of Southeast Asian Nations

ASEC ASEAN Secretariat

BAT best available technology

BEV battery electric vehicle

CaaS cooling as a service

CCUs carbon capture, utilisation and storage

CDD cooling degree days

CO carbon monoxide

COP coefficient of performance

COP26 2021 United Nations Climate Change Conference

CSIRO Commonwealth Scientific and Industrial Research Organisation

CSPF cooling season performance factor

E4 Energy Efficiency in Emerging Economies Programme

EE&C-SSN Energy Efficiency and Conservation Sub-Sector Network

EEFD Energy Efficiency Division of the International Energy Agency

EER energy efficiency ratio or rating

EMS Directorate of Energy Markets and Security of the International
Energy Agency

EPC Energy Performance Contracting

ESCO energy services company

GHG greenhouse gas

GWP global warming potential

HCFC hydrochlorofluorocarbons

HEPS high energy performance standards

HFC hydrofluorocarbon

HVAC heating, ventilation and air conditioning

IEA International Energy Agency

IEC International Electrotechnical Commission

ISEER Indian Seasonal Energy Efficiency Ratio

ISO International Organization for Standardization

JAIF Japan-ASEAN Integration Fund

JMC Joint Crediting Mechanism

K-CEP Kigali Cooling Efficiency Program

LBNL Lawrence Berkley National Labs

MEPS minimum energy performance standards

MRA mutual recognition agreements

MV&E monitoring, verification and enforcement

NCAP[s] national cooling action plans

NDC[s] nationally determined contributions
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NOx
ODP
OECD
PM2.5
PV
QR
RAC
RD&D
SDG
SE4ALL
SEAD

SEER
SO,
TCP
TRLs
U4E

UNEP
UNESCAP

UHI
VAT
WEO
WEER

nitrogen oxides

ozone depleting potential

Organisation for Economic Co-operation and Development
fine particulate matter

photovoltaic

quick response code

room air conditioning

research, development and deployment

sustainable development goal

Sustainable Energy for All

Super-efficient Equipment and Appliance Deployment (SEAD)
Initiative

seasonal energy efficiency ratio

sulphur dioxide

Technology Collaboration Programme

technology readiness levels

United Nations Environment Programme, United for Efficiency
programme

United Nations Environment Programme

United Nations Economic and Social Commission for Asia and the
Pacific

urban heat island

value-added tax

World Energy Outlook

Weighted Energy Efficiency Ratio

Units of measure

Btu/h

CcC

GW

GWh

Kt CO2-eq
MWh
TWh

w
Wh/Wh

British thermal unit per hour

cooling capacity

gigawatt

gigawatt hour

total greenhouse gas emissions of carbon dioxide equivalent
megawatt hour

terawatt hour

watt

watt-hour of cooling output per watt-hour of electricity input

PAGE | 102



This Roadmap towards Sustainable and Energy Efficient Space Cooling in
ASEAN is part of a collaborative project between the International Energy Agency
(IEA), the Association of Southeast Asian Nations (ASEAN) Member States (AMS)
through the Energy Efficiency and Energy Conservation Sub-Sector Network
(EE&C-SSN), the ASEAN Secretariat and the ASEAN Centre for Energy (ACE).

It was prepared by the IEA and made possible thanks to financial assistance from
the ASEAN-Australia Development Cooperation Program Phase Il (AADCPII).

Disclaimer

This report is a stakeholder-driven document that has been developed in
consultation with regional energy efficiency experts and stakeholders. The
timelines and targets in this report reflect regional and global expert and
stakeholder views and discussions, and the views expressed are not necessarily
those of the IEA, individual IEA member countries, ASEAN or the AMS. Moreover,
any citing of trade names or commercial processes does not constitute
endorsement. The IEA and ASEAN do not make any representation or warranty,
express or implied, in respect of the report’s contents (including its completeness
or accuracy) and shall not be responsible for any use of, or reliance on, the report.

Geographical disclaimer

This report and any map included herein are without prejudice to the status of or
sovereignty over any territory, to the delimitation of international frontiers and
boundaries and to the name of any territory, city or area. The designations
employed and the presentation of the material in this report do not imply the
expression of any opinion whatsoever on the part of the authors, the IEA or
ASEAN concerning the name or legal status of any country, territory, city or area,
nor of its authorities, nor concerning the delimitation of its frontiers or boundaries.

IEA and ASEAN (2022), Roadmap towards Sustainable and Energy-Efficient
Space Cooling in ASEAN, All rights reserved.

No use of this publication may be made for resale or for any other commercial
purpose whatsoever without prior permission in writing from the IEA
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Secretariat (public@asean.org).

IEA Publications

International Energy Agency

Website: www.iea.org

Contact information: www.iea.org/about/contact
Typeset in France by IEA — April 2022

Cover design: IEA

Photo credits: © Shutterstock


mailto:rights@iea.org
mailto:public@asean.org
http://www.iea.org/
http://www.iea.org/about/contact




	Roadmap towards Sustainable and Energy-Efficient Space Cooling in the Association of Southeast Asian Nations
	Abstract
	Acknowledgements, contributors and credits
	Table of contents
	Executive summary
	Policy can support an efficient future
	A roadmap approach for sustainable cooling

	Chapter 1. Introduction
	About this project
	An overview of space cooling in ASEAN
	Historical levels of cooling and access to air conditioners
	Electric fans offer an affordable low-energy cooling solution
	Projections for space cooling demand and electricity demand
	Business as usual trends in residential and commercial buildings
	A sustainable and energy-efficient cooling future
	Government policy can shape the future of space cooling
	Standards and Labelling
	Refrigerant gases
	National cooling action plans



	Multiple benefits of sustainable space cooling
	Greenhouse gas emissions
	Health and well-being
	Energy bills
	Energy security
	Employment

	References

	Chapter 2. A sustainable and energy-efficient space cooling roadmap for ASEAN
	Introduction
	Regulation
	Minimum energy performance standards (MEPS)
	Current status
	Timelines
	Near-term actions to support co-ordination and policy development for air conditioner MEPS
	Timelines
	Near-term actions to support co-ordination and policy for fans

	Harmonisation of testing and energy efficiency evaluation standards
	Current status
	Timelines
	Near-term actions to support co-ordination and policies for the harmonisation of testing and energy efficiency evaluation standards for air conditioners
	Near-term actions to support co-ordination and policies for the harmonisation of testing and energy efficiency evaluation standards for fans

	Monitoring, verification and enforcement
	Current status
	Timelines
	Near-term actions to support co-ordination and policies for air conditioners and fans


	Information
	Labelling
	Current status
	Timelines
	Near-term actions to support co-ordination and policies for air conditioners and fans

	Endorsement labels and High Energy Performance Standards
	Current status
	Timelines
	Near-term actions to support co-ordination and policies for endorsement labels and HEPS

	Information, education, training and energy audits
	Current status
	Timelines
	Near-term actions to support co-ordination and policy for information, education, training and energy audits


	Incentives
	Rebates, grants and tax incentives
	Current status
	Timelines
	Near-term actions to support co-ordination and policy for rebates, grants and tax incentives

	Loan programmes, on-bill finance and other finance
	Current status
	Timelines
	Near-term actions to support co-ordination and policy for loan programmes and on-bill finance

	Bulk and public procurement programmes
	Current status
	Timelines
	Near-term actions to support co-ordination and policy for loan programmes and on-bill finance

	Manufacturing and innovation grants
	Current status
	Timelines
	Near-term actions to support co-ordination and policies for manufacturing and innovation grants

	Market-based mechanisms and energy efficiency obligation programmes
	Current status
	Timelines
	Near-term actions to support co-ordination and policy for market based mechanisms and energy efficiency obligation programmes

	Equity programmes
	Current status
	Timelines
	Near-term actions to support co-ordination and policy for equity programmes

	Tracking policy progress

	References

	Chapter 3. Conclusion and next steps
	Annex. A baseline of cooling policies and institutional frameworks
	An overview of national air conditioner and fan policies and regulations
	Energy labelling
	Air conditioners
	Fans

	Appliance testing standards
	Appliance testing standards
	Harmonisation and mutual recognition
	Testing laboratory capacity
	Monitoring and compliance


	ASEAN SHINE recommendations
	Mutual recognition agreements in ASEAN
	References
	Abbreviations and acronyms
	Units of measure






