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Challenges and Barriers Faced by the 
Cooling Sector in Asia and Globally
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u By 2050, around 2/3 of the 
world’s households could 
have an air conditioner. 
The PRC, India and 
Indonesia will account for 
half of all AC unites in 
buildings.

u Without action to address 
energy efficiency, energy 
demand for space cooling 
alone will consume nearly 
40% of electricity growth 
in buildings and more than 
20% of global electricity 
growth in 2050.

Challenge 1: As global cooling demand growing, how to cap energy 
consumption and emission growth hold key for net-zero target

Figure: Evolution of global air conditioner ownership

Source: IEA, 2020

PRC
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The average efficiency of air conditioners sold today is less than half of what is typically 
available on shelves – and one third of best available technology.

Challenge 2: The cooling markets are not keeping up with 
technology innovation and energy efficiency potential

Energy performance of air conditioners available in market and market average

Source: IEA, 2020

PRCRep. 
of Korea
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Challenge 3: Cooling demand has serious implication 
for grids
The share of cooling in peak electricity load will increase significantly

Share of space cooling in peak electricity load without energy efficiency improvements

Source: IEA, 2020

PRC Rep. 
of Korea
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MAJOR BARRIERS HINDERING THE IMPROVEMENT OF ENERGY EFFICIENCY 
IN COOLING SECTOR VARY

•Policies and standards not keeping up with technology development.
•Most of the MEPS’ required efficiency levels are typically far below 

the most efficient products available.

Policy 
Barriers 

•IEA estimates: from 2017-2040 global EE capital requirements is up to 
USD 24.5 trillion, remaining a USD 16.5 trillion gap.*

•Lack of innovative business models and financial mechanisms to fill 
the gap.

Financial 
Barriers

•Lack of awareness on the economic potential of EE projects in the 
cooling sector

•Lack of skills in identifying the bankable EE projects

Awareness & 
Capacity 
Barriers

•Current system cannot maximize the use of cooling resources 
throughout the supply chain.

System 
Barriers

Source:  A. Ablaza, 2019.



Key International Agreements on Promoting 
Cooling Efficiency and its GHG Reduction, 

and the PRC’s Implementation Efforts
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KEY INTERNATIONAL AGREEMENTS TO REDUCE ENVIRONMENTAL IMPACT 
FROM COOLING SECTOR：
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Vienna Convention for the 
Protection of the Ozone 

Layer:
Reaching global agreement
维也纳保护臭氧层公约

The Montreal Protocol on 
Substances that Deplete 

the Ozone Layer：

Phasing-out plan for DOS
Multilateral Fund
蒙特利尔议定书

The Kigali Amendment to 
the Montreal Protocol:

HFCs phase-down 
timeline

基加利修正案

Paris Agreement: 
Keeping global 

temperature rise well 
below 2℃ this century

巴黎协定

1988 1989 2019 2020
Took 

effect in



THE PRC’S IMPLEMENTATION：
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1. Ratified the Montreal Protocol 
in 1991 and phased out over half 
of ODS of all developing countries.  

1991

2. 7 ministries jointly released 
Green and High Energy Efficiency 
Cooling Action in June 2019, setting 
target to improve average cooling 
efficiency up by over 25% by 2030.

June 2019

3. The new Minimum Energy 
Performance Standard (MEPS) for 
room air conditioners, taking 
place on July 1st, 2020, is the 
most stringent EE standard so far.

1 July 2020

5. The PRC formally accepted the 
Kigali Amendment to the Montreal 
Protocol on June 17, 2021. The 
PRC’s ratification will be effective 
as of September 15th, 2021.

17 June 2021

4. Firmly implementing Paris 
Agreement, with NDC target to 
achieve a peaking of carbon 
dioxide emissions by 2030. 

2030



International Best Practice in Developing 
Enabling Policies and Programs in Promoting 

Cooling Efficiency and GHG Reduction
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OVERVIEW OF INTERNATIONAL BEST PRACTICES
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Rep. of Korea

Rep. of Korea

PRC



THE NEW EU 
CLIMATE LAW:
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Under the law, the EU will commit itself to an intermediate 
target of cutting greenhouse gas emissions by at least 55% by 
2030 compared to 1990 levels. The 2030 target had been 
40%, but under the pressure of increasing evidence of 
climate change — and a more environmentally conscious 
electorate — it was pushed up.

The new law also establishes a European Scientific Advisory 
Board on Climate Change, which will provide independent 
scientific advice and produce reports on EU measures, 
climate targets and indicative GHG budgets and their 
coherence with the European climate law and the EU’s 
international commitments under the Paris Agreement.
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CALIFORNIA’S BEST PRACTICE

California’s GHG Reduction Targets:
• In April 2015, Governor’s 

Executive Order B-30-15 (EO) 
established a new interim 
greenhouse gas reduction target 
of 40% below 1990 levels by 2030 
in order to reach the ultimate 
target of 80% below 1990 levels by 
2050. 

• The target was further updated in 
September 2018 by Governor’s 
Executive Order B-55-18 (2018) 
requiring that California must 
be carbon neutral zero net GHG
emissions by 2045. 建立了2045年

Program Name Description
Building Energy 
Benchmarking 
Program

- Requires owners of large commercial and 
multifamily buildings to report energy use 
annually. 

- Reported data is available to the public.

Home Energy Rating 
System (HERS)

- Tests and rates the energy performance of a 
home. 

- Addresses construction defects and poor 
equipment installation, including HVAC 
systems and insulation. 

Energy Partnership 
Program

Offers services to help identify the most cost-
effective, energy-saving opportunities for 
buildings and new construction. 

Energy Conservation 
Assistance Act

ECAA offers zero/low interest loan programs for 
energy efficiency and energy conservation
projects.

Energy efficiency programs developed by the California Energy 
Commission (CEC) related to cooling 



PRC’S GREEN AND HIGH ENERGY 
EFFICIENCY COOLING ACTION PLAN

Key Targets: 

u By 2022, cooling products including 
household AC’s EE level up by over 30%; 
market share of green and high EE cooling 
products up by 20%; electricity save up to 
100 billion kWh. 

u By 2030, the cooling efficiency of large-scale 
public buildings up by 30%; average cooling 
efficiency up by over 25%; market share of 
green and high EE cooling products up by 
over 40%; electricity save up to 400 billion 
kWh. 
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International Best Practice in Developing 
Legislation and Policies for Promoting Low 
Global Warming Potential (GWP) Refrigerants
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OVERVIEW

EU 欧盟

• Fluorinated Gases (F-
gas) Regulation (EU) No 
517/2014

• Mobile Air Conditioning 
(MAC) Directive (2006)

• Changes to be made to 
F-gas Regulation (by the 
end of 2021)

U.S. 美国

•The Clean Air Act
- Section 605: Phase-out of 
Class II Ozone-Depleting 
Substances
- Revised Section 608 
(2016): Stationary 
Refrigeration and Air 
Conditioning
- Section 609: Motor 
Vehicle Air Conditioning 
System
- Section 612:  Significant 
New Alternatives Policy 
(SNAP)

• American Innovation and 
Manufacturing (AIM) Act 
of 2020

- Allowance allocation and 
trading program

Japan 日本

• Ozone Layer Protection 
Law (amended in 2018 to 
reflect Kigali 
Amendment)

• Fluorocarbons 
Recovery and 
Destruction Law

• The Act on Rational 
Use and Proper 
Management of 
Fluorocarbons

Australia 
澳大利亚

• The Ozone Protection 
and Synthetic 
Greenhouse Gas 
Management Act (1989) 
and associated 
regulations (1995)

F-gas Portal & HFC 
Licensing System

The HFC phase-down and 
the quota system

Public funded projects on 
the Next Generation 
Refrigeration and AC 

technologies

https://webgate.ec.europa.eu/ods2/resources/home?domainKey=fgas
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u A first F-gas Regulation was adopted in 2006, but F-gas emission kept growing. The emissions of F-gases in 
the EU almost doubled from 1990 to 2014. 

u The European Commission is currently reviewing the F-gas Regulation and planning to propose changes to the 
regulation by the end of 2021.The changes will incorporate policy options in line with the European Green 
Deal and European Climate Law and aim to comply with recent international obligations on HFCs under the 
Montreal Protocol.

u The updated Regulation strengthened the earlier measures and introduced a number of far-reaching changes: 

EU’S UPDATED F-GAS REGULATION

•Limiting the total amount of the most important F-gases sold 
in the EU from 2015 onwards

•Phasing down in steps to 1/5 of 2014 sales in 2030.
Limiting

•Banning the use of F-gases in many new types of equipmentBanning

•Preventing emissions of F-gases from existing equipment by 
requiring checks, proper servicing and recovery of the gases 
at the end of the equipment's life. 

Preventing
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RESTRICTIONS ON F-GASES IN SOME EU COUNTRIES

Pollution tax is levied on imported products and equipment 
containing HFCsNorway 

Almost all HFCs are prohibited in new equipment; sealing checks 
(leak/emission prevention); HFCs are taxed; and non-HFCs alternative 
technologies are promoted

Denmark

Prohibit the use of multiple HFCs, implement emission reduction measures 
for the remaining HFCs, and limit new use of HFCsSwitzerland

Import and export licensing of HFCs (GWP>150); selling of products or 
equipment containing F-Gas is prohibitedSerbia 

HFCs have been banned from air conditioning in cars since 2008Sweden 
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AMERICAN INNOVATION AND MANUFACTURING (AIM) ACT OF 2020   

p On December 27, 2020, the American Innovation and Manufacturing 
(AIM) Act of 2020 was enacted as section 103 in Division S, Innovation for 
the Environment, of the Consolidated Appropriations Act, 2021 (H.R. 133 
(116th): Consolidated Appropriations Act, 2021 [Including Coronavirus 
Stimulus & Relief]). 

p The AIM Act directs EPA to address HFCs by providing new authorities in 
three main areas:  

Phase down the production and consumption of listed HFCs 

Manage these HFCs and their substitutes

Facilitate the transition to next-generation technologies through sector-
based restrictions

1

2

3
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PROPOSED RULE - PHASEDOWN OF HYDROFLUOROCARBONS 
UNDER THE AIM ACT
p Establishing the Allowance Allocation and Trading Program

- Consistent with the AIM Act, EPA is proposing to phase down listed HFCs to 15% of their baseline levels in a 
stepwise manner by 2036. To achieve this, EPA is proposing to establish an allowance trading system.

HFC Phasedown Schedule and Consumption & Production Allowance Caps

Source: EPA



Policy Recommendations for 
Removing the Barriers
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GAPS AND BARRIERS IN THE PRC AND NINGBO 
Barriers Breakdown items PRC’s Case

Policy Barriers

Gaps in national strategy

Gaps in sub-national policies and implementation 

Standard not keeping up with technology level 

Financial Barriers Insufficient capital for cooling financing

Lack of innovative mechanisms to attract private capital

High financing cost for SMEs

Default, credit and performance risks 

Awareness & Capacity 
Barriers

End users are lack of awareness

Stakeholders are lack of capacity and skills

System Barriers Waste of resources due to inefficient system 

Gap in supply chain management, introduce CaaS

LOW

MEDIUM

LOW

MEDIUM

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH



RECOMMENDATIONS FOR ASIAN COUNTRIES
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u Enhance compliance with efficiency standards

u Pay more attention to public institutions

u Establish a highly efficient cold chain logistics service sector

u Support the integration of PV, thermal storage, and cooling

u Innovate financing to enable a city-scale deployment

u Build a digital platform-as-a-service model

u Strengthen the capacity building for green cooling



ENHANCE 
COMPLIANCE 
WITH 
EFFICIENCY 
STANDARDS 
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uGovernments across Asia should establish 
minimum energy efficiency standards for cooling 
systems, eliminate old or high energy-consuming 
cooling equipment by strictly implementing these 
energy efficiency requirements. 

uThe municipal government can establish an 
energy-saving credit system 

uFor energy efficiency projects that have good 
economic benefit, they can be promoted through 
commercialized methods such as energy-savings 
performance contracts. 

uFor projects that have less obvious economic 
benefits, but good social and climate benefits, the 
government could provide incentives and other 
resources; and for high energy-consuming and less 
efficient equipment, a phaseout program should be 
developed.



PAY MORE 
ATTENTION TO 
PUBLIC 
INSTITUTIONS 
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uFrom the central to the local level, relevant 
policies to support the energy conservation of 
public institutions should be promulgated with 
specific targets. 

uCooling energy use of public buildings such as 
government agencies, schools, and hospitals 
usually account for more than 40% of total building 
energy consumption. 

u To achieve energy savings in public buildings, 
special actions to improve energy efficiency must 
be carried out for the space cooling of public 
buildings. The public sector not only has a lot of 
potential for improving its cooling energy use, but 
also can set a model for energy conservation for 
the society by vigorously developing green cooling. 

u As focusing on green cooling in the public sector 
can be an important way to help cities achieve the 
goal of reducing energy intensity and total energy 
use, the city government should exert greater 
influence to push the public sector to comply with 
relevant energy efficiency targets or standards. 



ESTABLISH A 
HIGHLY 
EFFICIENT COLD 
CHAIN LOGISTICS 
SERVICE SECTOR 
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u There are many coastal cities with large ports 
throughout Asia. These cities are in unique 
positions to develop energy-efficient cold chain 
storage and logistics business. 

u However, many of these cities’ cold chain storage 
and logistics are still a weak link to achieve green 
cooling:

§ lack of a unified regional cold chain storage and 
logistics information platform, lack of timely and 
effective information flow between logistics 
companies, business customers and ports has caused 
waste of resources, reduced operational efficiency, and 
caused a large amount of unnecessary energy 
consumption. the lack of third-party cold chain logistics 
companies has made many distributors in these coastal 
cities create own logistic subsidiaries with low degree 
of specialization, thereby aggregating the problems of 
duplication of resources and inefficiency.

u Coastal cities could actively seek opportunities in 
enhancing its cold chain logistics management, by 
establishing a resource sharing platform to enable 
the dynamic flow of information, optimize the 
allocation of resources, and create a third-party 
cold chain storage and transportation service 
sector.



SUPPORT THE 
INTEGRATION OF 
PV, THERMAL 
STORAGE, AND 
COOLING 
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u Collaborative use of renewable energy resources 
(mainly photovoltaics) and thermal energy storage in 
cooling can bring greater economic values and energy-
saving and climate benefits. 

u Deployment of distributed photovoltaics through 
the installing PV on the roof of the cooling storage 
warehouse and buildings in cities and districts can 
dramatically cut down carbon emissions. 

u The local policy should require the proportion of 
installable photovoltaic power generation area to the 
total area is not less than 50% for government 
buildings, no less than 40% for public buildings such as 
schools, hospitals, and so on, and no less than 30% for 
industrial and commercial facilities. 

u These mandatory targets will bring policy 
opportunities for cities to actively seek the integration 
of photovoltaic, thermal storage, and cooling. 
Promoting integration will not only achieve better 
economic and energy-saving benefits. The photovoltaic 
panels covering the roof can also play a role in 
providing heat insulation for the building, reducing the 
building’s need for cooling.



Thank You!
Innovation Center for Energy and Transportation (iCET)  |   www.icet.org.cn
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“Disclaimer for presentations
The views expressed in this presentation are the views of the author and do not necessarily 
reflect the views or policies of the Asian Development Bank Institute (ADBI), the Asian 
Development Bank (ADB), its Board of Directors, or the governments they represent. ADBI 
does not guarantee the accuracy of the data included in this paper and accepts no 
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consistent with ADB official terms.”


