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Net-zero emissions by 2050

Clean Growth Strategy - a 
significant role for
• Low carbon heating, 
• Delivering Clean, Smart, 

Flexible Power and 
• Accelerating the shift to low 

carbon transport

UK CO2e emissions 2016

Buildings 
(non-heat)

16%
Other

8%

Heat 
38%

Transport 
27%

Agriculture
11%

Ten Point Plan for a 
green industrial
revolution includes  
installing 600,000 heat 
pumps/ year by 2028 
and the transition to 
electric cars by 2030.

Energy efficiency a key 
instrument in energy 
security



Industrial Decarbonisation Strategy

• UK industry sectors: metals & minerals, 
chemicals, food & drink, paper & pulp, 
ceramics, glass, oil refineries, etc,

• Account for 1/6th UK emissions 

Reduce 

emissions from 

2018 to 2035 by 

two thirds



Cooling as a priority 

Cooling degree days 

are going to increase
Global warming 

“irreversible”

IPCC 2022

UK committed to 

Net Zero by 2050

Cooling essential to 

reduce overheating, 

food and 

pharmaceutical waste

Number of cooling 

appliances

3.6 bn in 2018

14 bn in 2050

Energy for cooling

3900 TWh in 2018

9500 TWh in 

2050



The triple whammy of cooling  



Food waste

• Food and drink industry is the largest 

manufacturing sector in the UK

• Responsible for 176 MtCO2e emissions 

(excludes, pre-farm production, 

packaging, food waste, land use 

change) 

• Food security is an integrated global 

issue - UK reliant on imports; 83% of 

fruits, 47% of vegetables imported

• Majority of companies SME (many 

micro SMEs)

• Climate change and impacts are an 

increasing priority 



Climate Impacts On The UK

52 cooling degree days 

Rouen – last 20 years

29 cooling degree days 

Gatwick – last 20 years

46 cooling degree days 

Gatwick – last 4 years

Or the climate moved 

50km south each year

By 2050 is the London climate 

similar to Barcelona today?

Cooling demand is expected to increase in the future



Emissions and Energy

How to deal with future trends?

▪ Heating/Cooling are:

▪ Large users of energy

▪ Producers of carbon

▪ Cooling demand

▪ Some applications predicted to grow 50x

▪ Adding 100GT to 2050

▪ Equivalent to 0.5°C of additional 

warming

▪ Heat is responsible for 32% of total UK 

carbon emissions



COOLING IN 2050?

How do we change a consolidated industry?
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Cooling emissions

~ 6% of industrial electricity use, 

~ 2% of total UK energy use

7-8% of GHG 

emissions

Total = 

4.14 GtCO2e

3.4% of global energy 

consumption (IEA, 2020)

17% of electricity use (IIR, 2017)

CO2 eq

Direct
1.6 Gt

Indirect
2.61 Gt

Direct
7 Mt

Indirect
4 Mt

1-2% of GHG 

emissions

Total = 

11 MtCO2e

Globally In the UK

Let’s break this down further…



UK national data

Three data sources

- Energy consumption UK 2020

- Building energy efficiency survey 2020

- National Air Emissions Inventory 2020

Industry Services Domestic 

Refrigeration
Cooling and 

ventilation

No data for data centres, pharmaceutical, transport refrigeration

Data only for industrial buildings, no data for process energy use

Missing: large assumptions about the stock

Industry Services

Cooled storage

Space cooling

Cooling and dehumidification

Cooled storage

Space cooling

Industrial Commercial Transport

Industrial DX 

systems, 

small/medium/large

Commercial central 

systems/condensing 

units, chilled/frozen



UK national data

Sector

ECUK 

(GWh/y)

BEES 

(GWh/y)

Percentage 

difference
Community, arts and 

leisure 901 880 2%

Education 782 240 226%

Emergency Services 245 54 353%

Health 1760 500 252%

Hospitality 1113 1630 -32%

Military 221 84 163%

Offices 4358 2160 102%,

Retail 2215 7910 -72%

Storage 495 540 -8%

Annual energy consumption in GWh reported for cooling and ventilation 

in ECUK services (2019) data and for cooling, dehumidification and cold 

storage in BEES (2015), for the same sector breakdown



Uncertainty
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On average, 45% uncertainty in 

cooling energy use

100% uncertainty for industry

Paoli, L., Lupton, R., & Cullen, J. Useful energy balance for the UK: An uncertainty analysis. 

Applied Energy, 2018, 228 176-188. https://doi.org/10.1016/j.apenergy.2018.06.063

https://doi.org/10.1016/j.apenergy.2018.06.063


Important TICR sub-sectors

Varied sector 

and demand, 

but typically 

30% require 

refrigeration

30-40% energy 

use is for 

cooling

Cooling adds 

15-20% to 

vehicle’s 

emissions

Exist across 

supply chain -

6% of all non-

domestic 

building energy 

use

7.5% energy 

use for cooling 

(15% 

electricity)

5% energy use 

for cooling 

(30% 

electricity)



Stakeholder engagement

• Cold Chain Federation

• Food and Drink Federation

• Retail Energy Forum

• DfT

• Defra

• BEIS

• Sustainable logistics forum

• Tech, media and telecom forum

• Institute of Refrigeration

• Chemical Industries Association

• Air Conditioning and Refrigeration Board

• Federation of Environmental Trade Associations



Stakeholder engagement

Lack of awareness of when 

energy consumption was 

“good”

Need industry benchmarks

Guidance on decarbonisation 

pathways

Assessment of abatement 

potential of innovations

Would invest in energy 

efficiency for positive return on 

investment

Need to assist innovation 

appetite

Trade offs between refrigerant 

phase down and energy 

efficiency

Guidance on relative impact



Problems identified
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Problem 2: No plan for 
decarbonisation of 

refrigeration

How will this refrigeration demand 
increase?

Problem 3: Lack of 
benchmarks

What is good or poor practice?

Problem 1: Uncertainty of 
data on emissions from 

refrigeration

What are the current refrigeration energy 
demand and emissions across the 

transport, industrial and commercial 
sectors?

Problem 4: Lack of tools, 
guidance and support

What tools do end users and practitioners 
need to deliver net zero in TICR sectors?

What are the most promising innovations to 
reduce energy demand in refrigeration, and 
which areas need government support or 

will be industry led?



Proposing a five stage research project
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Stage A: 
Assessing 
emissions

B: Developing 
models and 
roadmaps

C: 
Benchmarking 
good practice 

to 2050

D: End user 
toolkits

E: Innovation and policy: support 

for specific innovations and 

technology in practice



Benchmarking opportunities

• Climate Change Agreement 

data 

• Big data opportunities 

• Benchmarking

• National Australian Built 

Environment Rating Scheme 

(NABERS) https://www.star-ref.co.uk/news/star-refrigeration-launches-new-energy-

consumption-benchmarking-app-for-the-tcsd-industry/



Three categories of solutions

TECHNICAL AND 
TECHNOLOGICAL 

WHOLE BUILDING PRACTICE 
MAINTENANCE

TRLs?

Cost?

Can they be 

combined? Cross-sector 

application

External drivers 

critical for system 

integration

TRLs?

Cost?

Can they be 

combined? Cross-sector 

application



End User Roadmaps



Innovation opportunities

• Industrial Energy Transformation Fund:

£12m fund

• Industrial Energy Efficiency Accelerator:

supports technology development TRLs

5-8

• Industry of Future programme (2021-

2023): decarbonisation roadmaps for

industrial sites

• Energy Entrepreneurs Fund: 9th phase,

TRLs 3-4 to 6-8

Aerofoil energy – new 

technology for 

supermarket cabinets

Sunswap – solar 

powered 

refrigeration units

University of Hull –

evaporative dew point 

cooler with COP of 40

A few examples



End user tool kits

• Lots of resources already 

exist

• Can we put them in one place

• Lets have a look?



Zero Refrigerant Leakage

Reducing direct emissions from RACHP together 



Zero Refrigerant Leakage

Reducing direct emissions from RACHP together



REAL Alternatives 4 Life

➢ Applies principles of REAL Zero to low GWP 

alternatives

➢ Address skills barriers with practical training 

material and train the trainer programme

➢ Addresses safety, reliability, efficiency and 

containment concerns 

➢ Provides a consistency of training across EU 

(originally five languages).



https://www.realalternatives.eu/



ior.org.uk/beyondrefrigeration

Beyond Refrigeration Initiative

▪ Good Practice and Technology 

Guides

▪ Case Studies/Benchmarking  

▪ Policy Papers for Stakeholders 

▪ Communications campaign 

messaging

▪ Organisations working together 

▪ CPD training on efficiency



ior.org.uk/beyond-refrigeration

Published in June 2021

Beyond Refrigeration End User Roadmap



Working together



Policy Responses/Statements

▪ Response to the HBS strategy

▪ Heating & cooling policy brief

▪ Developing the best people 

and skills policy brief

▪ Statement of responsible 

refrigerant selection



Affordable heating and 
cooling of buildings

Innovation Community on 



MAXIMISING ENERGY EFFICIENCY

Improving our systems to achieve 5x lower climate impact



MAXIMISING ENERGY EFFICIENCY 

Winning teams achieved >5x lower climate impact
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TICR Funding 

We are commissioning a research project to 

address some of these questions.

- Budget up to £680k 

- Application window May-June 2022

- Project Sept 22-Aug 24

- Supplier day 3rd May 2022 at 3pm

https://bidstats.uk/tenders/2022/W16/773128601



Conclusions

• Need more robust information on current and future emissions

• Need to better understand potential innovations

• Provide support for end users to drive their decarbonisation

• Opportunities to work together



Thank you and Questions

Contact:

Graeme Maidment,  E-Mail: Graeme.maidment@beis.gov.uk


