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Global total net CO2 emissions

Billion tonnes of CO,/yr

In pathways limiting global warming to 1.5°C
with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
are reduced to net zero globally around 2050.

Four illustrative model pathways

Timing of net zero CO2

Line widths depict the 5-95th
percentile and the 25-75th
percentile of scenarios

———— e—— Pathways limiting global warming to 1

w— Pathways with high overshoot
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Non-CO, emissions relative to 2010

Emissions of non-COz forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions

Black carbon emissions

Nitrous oxide emissions

with no or low over

al warming below 2°C
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the Pledge is one of nine non-
negotiated declarations,
pledges, and charters at COP 28

reduce cooling related
emissions by 68% from today by
2050,

significantly increase access to
sustainable cooling by 2030,
and

increase the global average
efficiency of new air
conditioners by 50%

60+ Parties Signed
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GLOBAL COOLING PLEDGE
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Global Cooling
Pledge
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coordinated international action on sustainable
cooling can save 78 billion tonnes CO2e between
now-2050 (UNEP 2023)

sustainable cooling practices include safely
transitioning to environmentally-friendly low-GWP
refrigerants, including through implementation of
the Kigali Amendment to the Montreal Protocol for
the phasedown of hydrofluorocarbons (HFCs), to

prevent up to an estimated 0.5°C of
warming by 2100 and that coordinated
action to improve cooling efficiency alongside the
phase-down of HFCs could more than double
those climate benefits (IEA-UNEP 2020);
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heat-related deaths increased 68% between 2000-04 and 2017-21
(Romanello et al. 2022);

over 1.1 billion people lack access to sustainable cooling and a
further 2.9 billion have inefficient cooling, and that disproportionately
women and girls are affected (SEforALL 2023);

increased heat stress is projected to reduce total working hours
worldwide by 2.2% and global GDP by US$2.4 trillion in 2030 (ILO
2019);

the lack of sustainable cold chains results in the loss of 526 million tons
of food production, or 12% of the total, and contributes to a
significant reduction in smallholder farmers’ income (UNEP-FAO 2022);

mechanical cooling accounts for 20% of global electricity
consumption (UNEP 2023) and is a top driver of global electricity
demand and of generation capacity additions to meet peak power
demand;

a growing number of renewables-based cooling technologies are
technically viable, economically feasible and quickly deployable at
scale in rural, remote and off-grid locations (IRENA 2022);
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How to Meet Cooling Demand While Cut Emissions
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RISK SPECTRUM HIGH RISK

* No access to electricity

+ Income below poverty line
» Poor ventilation and construction

+ No access to refrigeration for food

+ Farmers lack access to cold chains

« \faccines exposed to high temperatures

RISK POPULATIONS | RURAL POOR

RISK INDICATORS | « Lack of access to
energy
Population living in
rural areas on less

than $1.90/day
376.6 MILLION
372.7 MILLION

2022 ACCESS GAP
2021 ACCESS GAP
CHANGE
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URBAN POOR

» Lack of access to
energy

* Populatich living
in urban slums on
less than $1.90/day

821.5 MILLION

796.7 MILLION

Sources: SE4ALL, Chill Prospect: Access to Cooling Report 2023
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Figure 2-1: Global cooling capacity in 2022 and under three scenarios for growth to 2050

Installed Cooling Capacity (TW)

Growth Factor

Growth Factor

2.8

Load Reduction

. -24%.....

— B Transport Cold Chain
|| B Transport Space Cooling
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MNon-Residential
Cold Chain

B Residential Cold Chain
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Space Cooling

M Residential Space Cooling
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2050
BAU Growth

Improved Access

2050
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Sources: UNEP, Keeping it chill, How to meet cooling demand,while cutting

emissions 2023
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Current policies would lead to early CO2 peaking around 2025 and lower
the CO2 peak emissions by 917 MMT (8%)
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All GHG Emissions (1074 t CO2e) NonCO2 Emissions (104 t) « CO2 Emissions only

SENRESM (5Eco2e) E FUIRHER (F5TE) reduced by 1% (BAU) and
i 6% (CP) in 2035 compared

to 2030, unable to fulfill

the promise to

1200000 “significantly reduce

emissions after carbon

1000000 pea k"
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« Policy enhancements are
400000 necessary to reach carbon
neutrality by 2060.
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Figure ES-1: Global pathway and key steps to achieve near-zero GHG emissions from cooling, 2022-2050

S 10
e +0.6 9.0
£
S >
5 8 “» 2
2
3 < S =
z 3 5 6.1 -1.3 ¢
23 6 o =] T S
s a = B < %
= EX 23 22 2t E s
= 4.1 > & oc ﬁ @ =8 B8 2
E 4 3 55 28 25 95 -8
g = & 88 gE 8 E& 5%
s S @ o3 58 28
5 s & v -0.2 28 =S
3 & = = £ 23 0.7 =2 88
[ o < b - =]
2 2 2 = 8 -0.4
-1.1
i —
2022 2050 2050 with 2050 with 2050 with
Emissions Without Measures ~ BAU Cooling Measures Best Cooling Measures Near-Zero Cooling
Measures
Direct (Refrigerant) . Growth BAU Cooling @ Best Cooling ¥ Grid
Emissions 2022-2050 Measures Measures Decarbonisation
M Indirect (Energy)

Emissions

Note: Blue bars show emissions in 2022 and 2050. Purple bars indicate arowth. Yellow bars indicate BAU Coolina Measure emission reductions. Oranae
Sources: UNEP, Keeping it chill, How to meet cooling demand,while cutting
emissions 2023

=R I

HIEFIER. LEEERSEEHSE. hEEHERE

1IGDP
]': REUFERARR

Institute for Global Decarbonization Progress

m = =B RHE,

£9 5 3EIR AR El 20305 I {E B HR PR AHEERY 10-15%

0.90

0.80

0.70

e
uoo
S &

GT CO.e fyear
(=)
=
o

China India m Refrigerant Transition

Dam (22.5GW) M Efficiency Improvement

[
!

Mission (100GW)
/

/

China India Indonesia

Sources: Shah LBNL, Benefits of Leapfrog to High-EE and Low GWP
Refrigerant in Room Air Conditioning



1IGDP

REtIFERARR
Imstitude for Global Decarbonization Progress

JLREEN



ﬁ 1IGDP

HlERMmHIL (FFE
YE S

Hie (BER) 17053

1 FFRES M EEXE IS
2. BUERTNTNE SEE /%S
3.WEWMHMESEMIRE, &
iR

A M FREEWESTAFLI,
BE{IERERE
SIETHRHESEIERES], (RiF
SERHF

6. [BHEREIHZR




|E| 1IGDP

REUFERARR

i — %U \ Aii N Insiitue for Global Decarbonizafion Progress
EjU 1T/ ‘ : -

f EEEJZZIK/ f

ol



Institute for Global Decarbonization Progress

EAIV

BEaRBENHEILPE g AERERIBHUEDR

80 SRR
1 M Asamea s

- RIFLERE N + (RROSE + FRENEE + BIRAT

£ L (=) |
=1 (=] (=] =]
1 i 1 i 1

W
(=]
1 "

EEEE{%FH B (2T R

=
il s P P o £E45% |

0 1 I I I 1
2015 2016 2017 2018 2019 2020

A
kiR BrER, SRaSaEEI TN RAR 2022



“TgE—B - BERE” HXTRED B ISR
Jt52thi§EX2021.6




X B I

RS IR MR IR S 3¢



http://www.igdp.cn/

	Slide 1
	Slide 2
	Slide 3: 制冷绿色低碳转型与全球可持续发展
	Slide 4
	Slide 5: 绿色高效制冷转型的国际制度框架
	Slide 6: the Pledge is one of nine non-negotiated declarations, pledges, and charters at COP 28  reduce cooling related emissions by 68% from today by 2050,   significantly increase access to sustainable cooling by 2030, and   increase the global average 
	Slide 7
	Slide 8: 制冷是减缓也是适应 How to Meet Cooling Demand While Cut Emissions
	Slide 9: 制冷与我国双碳战略
	Slide 10: Current policies would lead to early CO2 peaking around 2025 and lower the CO2 peak emissions by 917 MMT (8%) 现有政策可以达到2025前后二氧化碳提前达峰，峰值减少约9亿吨
	Slide 11: 制冷绿色低碳转型助力实现碳达峰碳中和
	Slide 12: 能效提升和制冷剂替代协同增效
	Slide 13: 几点建议
	Slide 14:  制定城市制冷（降温）方案
	Slide 15: 低成本/被动制冷技术
	Slide 16: 建议
	Slide 17
	Slide 18

