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Set near-term milestones to get on track for long-term targets

No new sales of
fossil fuel boilers

Most innovative low-
emissions technologies All industrial electric
in heavy industry motors are best in class
demonstrated at scale
No new ICE car sales
Electric cars are
60% of sales Electric heavy trucks
are 50% of sales
All new buildings are
zero-carbon ready Most appliances and cooling

systems are best in class
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2020 2025 2030

No new unabated coal plants
approved for development

No new oil and gas fields
approved for development,
and no new coal mines or
mine extensions
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2035
1020 GW annual solar and  Overall net zero electricity
wind additions in advanced economies

Phase-out of unabated coal
in advanced economies

4 Gt CO, capiured

150 Mt low-carbon hydrogen;
850 GW electrolysers

Almost 90% of existing
capacity in heavy industries
reaches end of their
investment cycle

50% of fuels used in
aviation are sustainable

Half of existing buildings
retrofitted to zero-carbon
ready levels

Half of heating demand
met by heat pumps

2040 2045
Net zero electricity
sector globally

Phase-out of all unabated
coal and oil power plants

435 Mt low-carbon hydrogen;
3 000 GW electrolysers

1ed

More than 90% of heavy
industry production is
low emissions

More than 85% of
buildings are
zero-carbon ready

2050

Almost 70% of electricity
generation globally from
solar PV and wind

7.6 Gt CO, céptured
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Global building envelopes and heating/cooling equipment in NZE Ied

Building envelope Heating equipment stock
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Source: (IEA) Net zero by 2050

By 2050, over 85% of buildings are zero-carbon ready, reducing average useful heating intensity by 75%, with heat
pumps meeting over half of heating needs
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Building energy codes are key policy instruments for buildings Je

® Mandatory for entire sector
® Mandatory for part of sector

Mandatory for part of sector

in major city

Voluntary for part of sector
® Code in development

No known code b

This map is 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.

Primarily for new buildings, 78 countries have mandatory or voluntary energy codes. Future development will see
these codes include requirements to be nearly zero energy buildings (nZEB)
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Electric heat pumps will reduce emissions in nearly all countries

Japanand
Korea

Africa |

Readiness index
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This map is 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.

Heat pumps are significantly more efficient than fossil fuel boilers.
Even with current generating mix, electric heat pumps will lower emissions.
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Keeping cool is a growing need iea
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Air conditioning¥s being driven by increasing expectations of thermal comfort -
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Access to cooling is a critical issue in some of the hottest places

Cooling degree days in aes with daily average temps above 25°C
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There are around 2.8 billion people living in places where it is hot every single day.

9 v 60°S
- Only 8% of them have an air conditioner today.
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AC ownership is expected to soar jea

Evolution of global air conditioner ownership
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By 2050, around 2/3 of the world’s households could have an air conditioner.
China, India and Indonesia will account for half of all AC units in buildings in 2050.
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Markets are not keeping up with energy efficiency potential iea

Energy performance of air conditioners already available in markets today
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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.
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Cooling is outpacing all other energy end-uses in buildings

Share of final electricity demand growth to 2050

Other
10%

Industry 32%

Other buildings 15%

Residential
Heating appliances
% 15%

Without action to address energy efficiency, energy demand for space cooling will consume
nearly 40% of electricity growth in buildings and more than 20% of global electricity growth.
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Cooling demand has serious implications for grids iea

Share of cooling in electricity system peak loads
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Efficient air conditioners can help to dampen the impact on the power system.
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More efficient ACs will help cut emissions iea

Contribution of more efficient space cooling on CO, emissions
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More efficient ACs cut CO, emissions from space cooling in half.
Efficiency also helps enable cleaner power - drastically reducing cooling-related emissions.
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GlobalABC Regional Roadmaps for Buildings and Construction

Current status (2020) Recommended actions
3 Regional Roadmaps: Asia, Africa, Latin America {  Uban Lotk st zggﬁ;.m"g%m;ﬂ;gmmm
: planning development among development and access to af le housing, develop collaborative
: existing major growth areas national and local urban plans
Extensive stakeholder engagement, over 700 people Most construction occuring Priorise new building energy codes and standards
: in places with some codes Develop passive and affordable construction strategies, implement
overall : and mandatory minimum mandatory building energy codes, adopt passive designs and reduce
energy performance cooling need
. . .. nd Accelerate action on building retrofits
Feedback on targets and timelines, submission of best ; ﬁa@g‘: :wxisnrgb"écf}ngs m:immm;ﬂ&i&i%}ﬂﬁmmm
. . . H en nven S, | n I -denslty
practice case studies, feedback on key actions gl e devdopmen and sncourage ow energy vesiment
Some use of tools for Develop and adopt operation and maintenance standards
Key findings include: | e ST S T
ey findings include: ] operations focomes o T managament sysiens.
- Ambition is there 1 sopiacss Chceny o sas D ——
- Excellent examples of existing programmes A ovelebetechnobgy e
- A wide range of multiple benefits for range of Venytigh embed cabon Promol acpion ok casbon marls I gh densly
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stakeholders
Need for increased integration and coordination

local materials, little data
and information

development and promote material efficiency, increase energy
efficiency in manufacturing to reduce embodied carbon of materials
over whole life cycle

Build in resilience for buildings and communities

Y kel ol b rad Develop inegrated risk assessment and resdience sirategies for
across disciplines limited resilonce maprcoasal b cenres and ntgraleresience o new

Need for more mandatory regulatory policies :
Need for more data and knowledge of the baseline

Clean energy

Significant use of fossil and
biomass fuels. In Asia 43%
no access to clean cooking,
6% no access to electricity

Accelerate access to clean energy
Develop clear regulatory frameworks, provide financial incentives,
encourage renewable energy procurement, accelerate use of clean
cooking fuels to decarbonise electricity and heat

ENABLERS: capacity building, finance, multi-stakeholder engagement

Significant information gaps for materials and
resilience

Source: GlobalABC/UNEP/IEA, (2020), GlobalABC Regional Roadmap for Buildings and
Construction in Asia
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Building on the Regional Roadmap for Asia 1ed

Global Alliance
=3 for Buildings and
! Construction

GlobalABC Regional
Roadmap for Buildings and
Construction in Asia
2020-2050

Towards a zero-emission, efficient, and resilient
buildings and construction sector

environment,,
programme . %

Provides a comprehensive framework
Contains info on “current status”
Contains many examples and responses from countries

Network of key stakeholders (approx. 200 respondents/
participants/ reviewers)

Highlights where the biggest data and ambition gaps are
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Conclusions [<Je|

» China’s impressive economic growth story has lifted hundreds of millions of people out of energy poverty.
China today is the world’s largest producer and consumer of energy, as well as its largest emitter of CO.,.

« China’s carbon neutrality pledge demands an energy system transformation that results in growth for clean
energy in the coming decades similar to what fossil fuels experienced over the past two decades.

» China’s clean energy efforts have brought down costs of many efficient and low-carbon technologies.

» An accelerated transition can lead to a CO, emissions peak by the mid-2020s and a 20% reduction by
2030; it would make the transition more orderly and result in almost 1 million net additional jobs by 2030.

» Decarbonising buildings and construction and making building services as efficient as possible play an
essential role in the transition.

+ Digitalisation and advanced buildings controls now mean that buildings can become a flexible resource and
an integral part of the energy system.

* Investing in buildings energy efficiency at the pace and scale needed is still a major challenge.
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