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Foodservice Energy & Carbon – Big Picture

Energy 
Consumption 

(kWh)

Annual Costs 
(£)*

Carbon Emissions 
(kgCO2e)

Cooking and 
warming

97,000,000,000 £26,190,000,000 21,858,950,000

Warewashing 7,430,000,000 £2,006,100,000 1,674,350,500

Refrigeration 9,280,000,000 £2,505,600,000 2,091,248,000

Total 113,710,000,000 £30,701,700,000 25,624,548,500

• More than the entire domestic 
energy use of the UK’s 28 million 
houses combined

• An average casual dining restaurant 
uses more than 10x the energy of a 
supermarket (kWh/m2)

• Foodservice energy is more than 
agriculture and food retail energy 
combined across the UK food sector

• Equivalent to around 8% of the UK’s 
carbon footprint

• Doesn’t even include any 
ventilation, building heating, 
lighting, cooling, hot water 
generation, bar, cellar or front of 
house equipment – this is just the 
catering kit!

*Based on £0.275 per kWh
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Energy Use Data – Where is it Used?

Equipment 
Category

Average total 
daily 

consumption 
(kWh)

Daily Carbon 
(kg CO2)

Daily Cost 
(£)

Walk in Fridge 14 7.2 4.90

Walk in Freezer 39 20.2 13.65

Grill 37 19.1 12.95

Steamer 12 6.2 4.20

Heat Lamps 21 10.9 7.35

Bain Marie 27 14.0 9.45

Other Cooking 
Appliances 5 2.6 1.75

Fryers 41 21.2 14.35

Combi-Ovens 36 18.6 12.60

Other Refrigeration 70 36.2 24.50

Total kitchen 
consumption 294 152.2 102.90
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Energy Use Profiles and Meals 
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71% Reduction from improved behaviour in 
Salamander/rise and fall grills

Kitchen 10 = 49 kWh                              Kitchen 6 = 14 kWh
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Training & Engagement
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29% Reduction from Improved Specification
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Measured Like-For-Like Replacement Example
63.79% kWh, kgCO2 and £ measured and verified energy savings from recent care 
home project
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Technology Roll Outs and Trials
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45% Reduction from Improved Maintenance
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• It is one thing to buy a more efficient 
hob or grill, it is another to consider 

“Do we need a hob at all?”

• Diverse range and volume of food 
served

• Different appliance configurations 
and capacities 

• Variable behaviour and training

• Range of maintenance strategies

• Various operational choices (batch 
cooking vs cook to order, fresh vs 
frozen)

HOSPITALITY ENERGY SAVING

Linking Menus with Equipment 

• No previous work examining the 
energy impacts of these variables

• Two years of development to create 
a Catering Carbon & Cost Calculator

• Huge stakeholder consultation 
across industry and academia 

• Validated against monitored data 
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User Input Worksheets

Equipment input

Kitchen use profile 
specification

Menu input

Meals served

Cooking Optimisation 
Levels

Appliance hours 
(behavioural strategy 1 
– maximum operation) 

Appliance hours 
(behavioural strategy 
2-3 – some training, 

turned down in quiet 
periods) 

Appliance hours 
(behavioural strategy 4 

-turned off when no 
demand) 

Results worksheet - Total 
Energy, Cost and 

Emissions

Total energy (kWh)

Total cost (£) and 
emissions 
(kg CO2e)

Data Transformations 

Reference data

Supporting data

E&V data

Calculation worksheets

Use phase calculation

E&V calculation

Meal cooking

Embodied calculation

Refrigerant data

Embodied data

Hot finishing demand 
per hour

Preparation demand 
per hour

Analysis of meals
Daily cooking 
distribution

Available capacity for 
preparation and 

finishing per hour

Total usage per hour, 
day and week

Capacity check 
(maximum load per 

hour)
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The Results

Savings of 58%; 37.77 million 
kWh, 10.71 million kgCO2e and 
£13.2 million per year achievable 
without further staff training to 
minimise wastage through

• Space saving established, 
uniformity and consistency of 
product improved, training 
needs improved 

• £121.2 million per year savings 
for the operator if rolled out 
across all brands

• £6 billion per savings across 
the sector
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Electrification – Benefits

Doing the right 
thing

Reputation Health Wellbeing Regulatory benefits

Improved 
cleanliness

Improved 
consistency of 

product

Gas price 
uncertainty 

Reduced 
Operational Issues



The Net Zero 
Journey

Electrification – Asian Restaurant (like for like)

40% EMISSIONS 
REDUCTION

9% COST SAVINGS
41% REDUCED 

ENERGY
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Electrification - Lendlease
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NHS Catering

Interventions: Energy savings % New energy consumption 
following intervention

Energy savings 
(GWh/year)

Cost savings (£ 
million)

Emissions 
savings (kT)

Improved monitoring and 
targeting - audits with sub-

metered data
12 466.75 63.65 £15.91 13.18

Improved behaviour 10 420.08 46.68 £11.67 9.66
Menu modelling

/ Equipment replacement 30 294.05 126.02 £32.77 26.09

Total savings 45% 1180.88 236.35 61.45 48.94

Healthcare

Cost savings per sub-sector (£Millions) £61.45

Savings in terms of nurses 2,032

Starting salary £29,969

Reference and notes

Newly qualified, NMC registered nurses starting 
salary at Band 5 

https://www.nurses.co.uk/careers-hub/nursing-
pay-guide/

*Based on 884 foodservice facilities as detailed in the NHS Digital Estates Returns Information Collection (ERIC) 2022/2023

Metric Healthcare

Number of sites 884

Meals served (million) 272

kWh/meal 1.95

GWh/year 530

Cost/meal £0.51

Cost £m/year £138

kg CO2e/meal 0.40

kT CO2e/year 109.82

https://www.nurses.co.uk/careers-hub/nursing-pay-guide/
https://www.nurses.co.uk/careers-hub/nursing-pay-guide/


Thank you! 

Dr Samantha Mudie

Director

07908 653596
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Any Questions?
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