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Energy type Factor (kg of CO2 
per kWh gross)

Source

Electricity (grid) 0.523 defra.gov.uk conversion factors

Electricity (combined 
heat and power)

0.295

Electricity (on-site 
renewables)

0.000

Natural gas 0.185

 
Transport type Factor (kg of CO2  

per km)
Source

Car 0.131 TfL Environment Report 2006; ATOC 
baseline energy statement

(Note on buses: 103g of CO2 per km is 
reported in TfL Environment Report 
2006 but is currently being 
recalculated at 80g per km)

Bus or coach 0.080

Rail 0.060

Underground 0.055

Tram or light rail 0.047

Walking or cycling 0.000

A2.v Conversion factors used

Footprint calculation framework
Audited production emissions relative to 
their venues emissions, scaled by total 
venues emissions calculation

Data sources
Model box stage dimensions for all •	
theatres in database

Production audits: Arcola Theatre;  •	
National Theatre (three shows); Royal 
Court (three shows)

British Performing Arts Yearbook (2007/8)•	

SOLT Theatre Audience Survey (MORI •	
2003-4)

DCMS Performing Arts data, SOLT box •	
office (2007)

Theatres’ own websites•	

Assumptions
This approach calculates the footprint of •	
productions staged in London venues, 
rather than the footprint of all London-
based production companies (irrespective 
of performance location). It is not known 
which of the two is larger, but they are likely 
to be in the same order of magnitude

Carbon Trust methodology used in •	
footprint audits

Assumes production footprint scales with •	
stage size

Adjustments have been made to reflect •	
intensity of venue use (for example, 
musicals create larger footprint than  
plays, higher frequency of performances  
in West End)

Production audit data adjusted to reflect •	
nature and size of shows, and distinctions 
between venue-related and pre-
production activities

Rehearsal space footprint is taken from •	
producing theatres and is a mix of in-
house (auditorium usage) and externally 
hired space. Therefore, this represents 
emissions associated with all rehearsal 
time in productions

Alternative calculations used to verify 
footprint
(Average production footprint) x (number of 
theatres and stage size) x (adjustment for 
venue type, size, intensity of use)

Excluded
Travel•	

Laundry•	

Some elements of production •	
management office emissions may not be 
fully captured from entire supply chain

A2.iv Methodology principles: pre-production  
and production activities
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Appendix 4: Top tips to go greener

Note: Business as usual scenario assumes 
theatre emissions grow in line with London’s 
commercial and public sector growth. Studies by 
GLA economics suggest the two sectors are 
closely tied. Moreover, consumption of energy in 
West End productions continues to grow.

Appendix 3: Footprint reduction calculations
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osal Gap

Target to
 2025

+9%

Action required at a 
national and European 
level to fill the gap 
(e.g. changes in grid 
electricity generation)

Total CO2 savings identified to 2025

By 2005, if all actions are taken, theatres 
can achieve most of the 60 per cent 
Climate Change Action Plan emissions 
savings targets

Areas for savings Things you can do to reduce emissions Typical  
payback  
time

% of CO2 
savings 
(theatre 
venue)

Ventilation and air 
conditioning/cooling 
controls

Reduce temperature for night-time hours (e.g. set heating in frost •	
protection mode).
Set your thermostat for lower temperatures in workshops and •	
storage areas.
Don’t run cooling at the same time as heating.•	
Install a ‘deadband control’ between heating and cooling so that •	
neither is turned on until temperatures are outside acceptable 
levels of comfort (typically 19-24 degrees Celsius).
Regularly check airflows from ventilation systems and ensure •	
filters are clean in air handling units.
Review operational times and parameters for heavy use •	
equipment, including chillers (e.g. install automatic controls to 
reduce over-ventilation).
Install air quality sensors and temperature sensors in the •	
auditorium.
Install insulation on internal appliances and with external walls, •	
windows and roofs.
Fit a modern Variable Speed Drive (VSD) to control the supply fan •	
motors of any oversized motors.

Instant •	

Instant •	

Instant•	
Instant •	
 

Instant •	

<1 year •	
 

1-2 years •	

1-2 years •	

3 years •	

10-12%

Lighting External lighting:
Reduce hours of operation (especially during daylight hours).•	
Switch to energy-efficient bulbs –swap standard tungsten bulbs •	
with low energy CFL bulbs or replace external lighting with LEDs.

Internal non-stage lighting:
Change tungsten lamps used in general lighting applications for •	
compact fluorescent.
Set timer switches; fit occupancy sensors and lighting control •	
systems to reduce ‘out of performance’ lighting.

Stage lighting:
Switch off discharge lighting between the end of the reset/rig •	
check late afternoon and the half hour call before the show starts, 
and between matinee and evening performances.

Instant  •	
(no cost)
< 2.5 years •	

< 2.5 years •	

<1 year •	
 

Instant  •	
(no cost)

2-4%

5-6%	

 

c.2%

Boiler renewal  
and controls

Consider switching to high efficiency/condenser boilers and convert •	
oil boilers to gas.
Reduce your set temperature by 1 degree to save an average of 8 % •	
on the heating bill.
Turn on auditorium heating later in day (closer to performance •	
time); reduce temperatures for night-time hours (e.g. frost 
protection mode).
Use automated controls (rather than manual); install thermostatic •	
valves in wet radiators.

<5 years•	

Instant  •	
(no cost)
Instant  •	
(no cost) 

1.5 years•	

8-10%

9-12%
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Areas for savings Things you can do to reduce emissions Typical  
payback  
time

% of CO2 
savings 
(theatre 
venue)

Pre-production  
considerations

Considerations at the pre-production stage are likely to be a •	
pre-requisite for savings indicated elsewhere.
Use the production carbon calculator in this plan to identify the •	
biggest contributors of your footprint, so you can work out where 
to take action.
Ensure that energy costs are included in the production budget; •	
consider setting an energy cap as a challenge to the creative team.
Ensure all buildings and spaces used (including those for •	
rehearsals and for set construction) are well managed/insulated.
Try to reduce travel wherever possible, and reduce volume of •	
equipment transported in tours by using local partners wherever 
possible.
Ensure all materials are sustainably sourced.•	

Instant•	 c.5%

Minimising travel 
emissions

From staff: find rehearsal spaces near to production stage to avoid •	
extra travel; encourage staff, crew and cast to use public transport; 
travel in low emission transport modes where possible (e.g. avoid 
flying within the UK).
From audiences: enhance visibility of public transport options to •	
audiences by publicising on tickets, programmes, website; work 
with Oyster Plus programme to look at 2 for 1 deals (email 
Transport for London at marketingstrategy@tfl.gov.uk).
From suppliers: minimise frequency of deliveries to/collections •	
from the theatre through better planning; use cycle couriers; 
reduce touring volumes by using trusted local partners (e.g. use 
local lighting rigs where possible).   

Instant•	 c.10%

Materials selection and 
disposal/recycling

There are usually a number of alternative materials that could be •	
chosen as part of the production process which would lead to an 
overall carbon reduction e.g. timber from sustainable sources 
(Forest Stewardship Council, www.fsc.org).
Reuse materials wherever possible, or implement recycling schemes, •	
for example for:

sets and props•	

batteries ( join the Mayor’s battery recycling scheme, details on •	
page 30)

lightbulbs and lamps•	

costumes (www.freecycle.org, www.traid.org.uk) •	

plastic glasses and consumables•	

furniture and carpets•	

waste electronic and electrical equipment •	

unused leaflets and programmes.•	

Instant•	 Variable. 
Typically 
<1%

Areas for savings Things you can do to reduce emissions Typical  
payback  
time

% of CO2 
savings 
(theatre 
venue)

Buildings and electrical 
insulation

Ensure building insulation is brought up to minimum standards •	
and improve further where practical.
Consider additional insulation to each floor level to minimise the •	
impact of heat gain rising through buildings.
Check if the outside walls of the buildings can be additionally •	
insulated and install where practical.
Improve insulation of hot water storage (tank and pipe) and electric •	
heating cupboards.

Dependent •	
on building. 
However, 
many 
actions 
achieve 
payback in 
under 2 years

7-9%7 

Power factor correction Correcting the power factor to your building can be a quick way of •	
making energy and financial savings: it is cheap to install and will 
have little impact on operations. Check the efficiency of your 
electrical equipment with a ‘power factor’ survey which identifies 
where you can save.
Following power factor correction, electrical equipment will need •	
to be tested and possibly adjusted. Power factor equipment needs 
to reviewed at least every twenty years or following significant 
equipment or layout changes.

3 years•	 7-8%

Energy management 
programmes and staff 
training

Compile a formal energy management policy (including specific •	
targets and policies) and form an energy management committee, 
with regular reviews and action planning. Allocate clear energy 
management responsibilities. Make this as fun and informative as 
possible for staff, possibly with small rewards and incentives.
Staff training can include: turning off lights, materials selection •	
and recycling, correct heating and cooling settings, setting timers 
on all electrical systems, showing films like Al Gore’s ‘An 
Inconvenient Truth’ to inspire action.
Collect accurate records of energy consumption (possibly to half •	
hourly detail); track consumption against weather; identify causes 
of variance against targets.
Build energy efficiency into lifetime cost of new equipment •	
purchases.
Ensure IT equipment is turned off during periods of non office •	
working.
Seek efficiencies in catering equipment (e.g. fridges on timers to •	
go on two hours before show); ensure other equipment only 
turned on during use. 

<1 year•	 5-7%

7 In some cases this level of saving may not be physically possible due the historical or visual nature of the building. Buildings insulations would 
generally be undertaken as part of larger refurbishment activity
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Areas for 
savings

Things you can do to reduce emissions Typical  
payback  
time

% of CO2 
savings 
(theatre 
venue)

Working 
with 
suppliers 
and partners

Provide recycling and energy management facilities for production companies •	
and others using the venue, and provide this information, together with your 
policies, in welcome packs.
Incorporate environmental behaviour from suppliers and partners into •	
contracts, and wherever possible create financial incentives. For example, more 
accurate meter measurements would enable commercial theatres to charge 
production companies for their specific energy usage.
Specify that production companies comply with the theatre’s recycling and •	
waste management practices and policies.

Instant•	 Variable, 
typically 
around 
20%
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City Hall 
The Queen’s Walk  
London SE1 2AA

www.london.gov.uk
Enquiries 020 7983 4100
Minicom 020 7983 4458 MoL/Sept08/CS D&P/MT/GLA1089 Main

Other formats and languages
For a large print, Braille, disc, sign language video or audio-tape 
version of this document, please contact us at the address below:

Public Liaison Unit
Greater London Authority	 Telephone 020 7983 4100
City Hall 	 Minicom 020 7983 4458
The Queen’s Walk	 www.london.gov.uk
More London	
London SE1 2AA

You will need to supply your name, your postal address and state 
the format and title of the publication you require.

If you would like a summary of this document in your language, 
please phone the number or contact us at the address above.

Chinese	 Hindi

Vietnamese	 Bengali

Greek	 Urdu

Turkish	 Arabic	

Punjabi	 Gujarati		


