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Socio-economic	dimension:	The	need	for	cooling

• By 2070, 3 billion people could be “exposed to mean annual temperatures warmer than nearly
anywhere today.”

• Extreme heat is already responsible for 356,000 deaths/year

But also:

• Each day 25,000 people die from hunger, while 12% of the total food produced is lost due
to lack of cold-chain

• Cost of food lost and wasted cost: $936 billion/year; may reach to $1.5 trillion by 2030

• 1.5 million people/year lose their lives due to vaccine-preventable diseases, 25% of
vaccines wasted

• The global cost of vaccine wastage: $34.1 billion/year

• Increased heat stress can reduce global GDP by $2.4 trillion in 2030



Socio-economic	dimension:	The	need	for	cooling

• Costs	fall	disproportionately
on	poor,	disadvantaged,	and	
often	marginalised	as	well	as	
on	women	&	girls

• >	1	billion	people	face	
immediate	risk



Environmental	dimension:	The	vicious	cycle

• 7%	of	GHG	emissions

• Could	rise	90%	from	2017	

levels	by	2050

• HFCs	are	the	fastest-

growing	source	of	

GHG	emissions	



Environmental	dimension

Buildings:
• Fastest growing energy service in
buildings

• 10% of the world’s total electricity

consumption & 20% of all the
electricity used in buildings

• Electricity demand:  300% by 2050
• Emissions from space cooling energy
consumption double by 2050 from 2016
levels



Environmental	dimension

Mobile AC:
• 3-20% of annual vehicle fuel consumption

• can peak at over 40% in hot climates and congested
traffic

• GHG emissions were around 420 million tonnes in

2015; set to triple by 2050

Data centres:

• 250 TWh of global electricity consumption of data
centres in 2020

• can reach to as much as 8,000 TWh by 2030

• Cooling accounts for up to 40% of this demand



Environmental	dimension

Cold-chain:

Food	cold-chain	equipment:	261	million	
tons	of	GHG	emissions	in	2017
+
Food loss and waste emissions: 1	gigaton
= 4%	of	total	GHG	emissions

• Emissions	are	set	to	rise	as	new	as	new	
cold-chain	capacity	comes	online	in	
developing	countries

• Additional	capacity	will	be	sought	to	
improve	the	health	cold-chains



The	opportunity

• If	planned	carefully,	it	
could	contribute	three	
internationally	agreed	goals	
simultaneously

• Major	opportunity	for	the	
private	sector	and	
governments	to	develop	
and	deploy	sustainable	
cooling	solutions



The	Cold	Economy

• Governments’ focus have been on the “ greening electricity”

• The flaw in the strategy:

• 2017: Additional 100 GW of building space cooling capacity vs. 94 GW of
additional solar power generation

• 2018: New sales of AC units of 115 GWs vs. 104 GW additional solar power
generation

• This excludes all other cooling equipment

We	need	a	paradigm	shift	to	a	different	way	of	thinking	that	goes	beyond	goes	
beyond	simply	taking	BAU	approach	focused	on	energy	efficiency	and	greening	

electricity



The	Cold	Economy

• The majority of the energy services are
thermal (i.e., for the provision of
heating and cooling)

• Energy demand for space cooling
globally could overtake heating by
2060.

• Yet vast amounts of cold that is already available are wasted!

• This waste cold can be stored and moved as cold rather than
converted into electricity and then converted again to provide
cooling.



Cold	Economy	
The	key	question	is	‘what	is	the	service	we	require,	and	back-casting	how	can	we	provide	it	in	

the	least	damaging	way’,	rather	than	‘how	much	electricity	do	I	need	to	generate?’

• Making	cold	
Harness	waste/unused	resources	e.g.:	renewable	energy	(e.g.,	wind),	
waste	cold	(e.g.,	LNG)	ambient	heat	&	cold	(e.g.,	ground	source)	

• Storing	&	moving	cold	
Thermal	energy	storage	
New	energy	vectors	and	material	to	shift	cold

• Using	cold	
Reduce	cold	loads
Increase	efficiency	and	reduce	GWP	of	conventional	technologies	
New	technologies	to	harness	new	stores	and	vectors	

• Managing	cold	
Monitoring,	controls	and	management
Skills

• Financing	&	Regulating	cold
New	finance	and	business	models
Codes,	standards,	MEPs

Make

Store

Move

Use

Manage

Finance

Regulate



Example:	LNG	Waste	Cold

• Waste	cold:	240	kWh	per	tonne of	LNG

• Could	be	exploited	at	a	certain	stage	of	the	LNG	supply	chain	for	
multiple	applications

• Utilization	is	<1%



The	theoretical	value	of	waste	cold	of	LNG

Global	LNG	demand:
• 2020:	360	million	tonnes
• 2040:	700	million	tonnes

Asia	is	set	to	drive	
approximately	75%	of	the	
demand	

4,000	TWhcoolth	
emission-free	
high-grade	cold

780	M	tonnes of	GHG	
emission savings

>	$440	bn	of	economic	
value	at	today’s	price	
excluding	equipment	

costs

Cumulative	wins	by	2050:



Barriers	to	transitioning	to	the	Cold	Economy

• Equipment-based	projections,	rather	than	needs-based

• Limited	financial	support	for	research	and	development
• EU	spent	only	0.22%	of	its	total	engineering	research	budget	on	

cooling	research	in	2018

• Lack	of	skills
• often	lacking	in	developing	countries.	
• also	important	for	developed	countries	- demands	dynamic	and	

continuous	training	given	the	rapid	pace	of	advancements	and	the	
digitalization



Barriers	to	transitioning	to	the	Cold	Economy

• Higher	first	cost	and	affordability
• could	be	addressed	through	servitization models,	such	as	

Cooling-as-a-Service	(CaaS)

• Inadequate	legislation	and	standards
• many	governments	have	yet	to	adopt	minimum	energy	
• where	standards	do	exist,	they	are	not	ambitious	enough	to	bring	

the	best-performing	available	technologies	to	market	at	scale

• Lack	of	clarity	on	what	to	invest	in
• many	investors	and	donors	are	still	not	fully	aware	of	the	impact	

interventions	that	they	are	supporting.	
• risk	of	financial	support	going	to	sub-standard	interventions



Cold	Economy

• Limited	understanding	about	
the	social	benefits
• The	broader	societal	benefits	of	

access	to	cooling	are	typically	
treated	as	a	“soft	win”,	rather	
than	the	core	driver	for	
provision

• Social	and	environmental	
benefits	often	do	have	financial	
value
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