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What is the “green state” of UK theatres?
What can we do about them?
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What is the state of UK Theatres with
respect to sustainability?

 Site surveys, experience
J Published data
d Information from theatre representatives




What do we observe from site surveys?

Common issues

*Energy loss through building fabric
*System inefficiencies, old plant
*Poor controls

*Non-detailed metering



If we look at published data...

Display energy certificate (DEC) el

u u u HM Government
e q u I I e OI u I I I lg S Ove I {Frime Minister & First Lord of the Operational rating | Certificate number:  0750-7238-0100-6800-2024

reasus
_?rime I\Ixinislar & First Lord of the
1012 Downing Street Valid uni 31 May 2021
LONDON
SW1A 2AA

: 2 [ | u
Energy performance operational rating 7 "
T i o Previous operational ratings
The building's energy performance operational rating is based

Total useful floor area; 6869 square metres

on its carbon dioxide (CO2) emissions for the last year.

Date Operational rating

It is given a score and an cperational rating on a scale from A
(lowest emissions) to G (highest emissions),

| | June 2020
The typical score for a public Dulld\ngls 100. This typical
score gives an operational rating of D,
June 2019
n Score Operational rating  This building  Typical
0-25 June 2018
26-50
‘ Total carbon dioxide (CO2) emissions
This tells you how much carbon dioxide the building
5175 emits. It shows tonnes per year of CO2.
Date Electricity Heating Renewables
76+100 D e g webl
June 2020 566 173 0
100 -
101425 E 109 | E June 2019 776 138 0
™ June 2018 569 154 0
128-150 F

Assessment details
150+
L] L u L] Assessor's name Benjamin Palmer
. e I I ‘ S I I l ‘ l | e | I I I I I This building's energy use Employer/Trading name  Green Zone Surveys (UK) Ltd
Energy use Electricity Other fuels

Suite 104a Cobalt Business

Edrrtljployerﬁmding 5xchang(jle, Snbal_trPark h\‘NEazyé
Annual energy use address ewcastle Upon Tyne,
(kWhim2iyear) = 4 9NZ
|

i y Contractor to the occupier for

a | e a a | I O e I a I n O u | S (Tky"w'c‘?’!’gﬂnveerg%uw 123 162 Assessor’s declaration EPBD services only.
Energy from Accreditation scheme Quidos Limited
u renewables 0% 0%
Issue date 31 May 2020

Nominated date 1 June 2020



What do the DECs tell us?

There is currently a limited 88k
number of published tonnes
display energy certificates. CO,/yr

However, there are ‘
valuable metrics we can .. _
extract from them. EE—



Rating isn’t everything...

If we “zoom In” to study an example from
published data:

*Around 500 seats.
*Refurbished since first published DEC.



Case Study
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350 EMISSIONS

300 . m HEATING CO2 7 4
250 EMISSIONS

200 g tonnes
CO,lyr

YEAR 1 YEAR2 : YEAR 3 :! 1 0/

D D C improvement
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We asked you...
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Now iIs the time

Plan to carry out
a refurbishment in
the next 5 years.
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What do we need to do?

Fabric of the building like windows and insulation.

v'Know where you are ST
v'Follow the Green Book

v'Measure, record,
update, share & publicise

Renewables, like solar
panels and heat pumps.



What will it cost?

Nav Kang, Bristow Consulting
Paul Davis, Aecom
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Benchmarking
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Regional Variances
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£/seat & £/m2
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Project D

Project L

Project C

Theatre Refurbishment Projects Baselined to 4Q21 prices in Greater London

A u“.u..

Project H

Project A ProjectK AVERAGE

. GIA

L Seats

Project]  ProjectB  ProjectE ProjectG  ProjectF  Project|

Development Cost (£/GIA)

= Development Cost (£/seat)
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ProjectQ  ProjectR
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Key Metrics Range Key Metrics

Seating Capacity 13- 1400 Seating Capacity 599
GIA (m2) 805m2 -10,374m2 GIA (m2) 2,268m2
GIA (sqft) 8-665sqft — 111666sqft GIA (sqft) 24 A15sqft
Year Built 1824 - ©77 Year Built 1920
Age (Years) 06yrs —43yrs Age (Years) 10 tyrs




Design & Client
Direct Costs

Services Renewal &
Sustainability

20% 17%

ontractors on costs &

Contingencies . . .
Operational & Financial

Improvements,

26%

Full Carbon Reduction Implementation - Distribution of Development Costs
REGION 1 |

GREATER LONDON

£/seat

% of

Development

Cost

% of Construction
Cost

Building Fabric £1042,000 £459/m2 £1747seat 9% %%
Services Renewal & £1871000  £825/m2 £3,05/seat 7% 27%
Sustainability

Operational & Financial

Improvements (including

Accessibility, Entrance & Welcome, £2,897,0 00 £1,277/m2 £4,839/Seat 26% 42%
Foyer Renewal & Community

Engagement)

Contractors on Costs & Risk £116,000 £496/m2 £1881seat 10% 16 %
Total Construction Cost £6,936,000 £3,058/m2 £11,587/seat 63% 100%
Design & Client Direct Costs £2,230,000 £983/m2 £3,725/seat 20% -
VAT £1833,000 £808/m2 £3,062/seat 7% -

Total Development Cost

£1000,000 £4,849/m2

£18,374/seat




Audience
Engagement,
£3,290,000,
30%

Environmental
Sustainability,
£7,709,000,
70%




Sustainability Improvements

« Building Fabric

 Building Services

Environmental

e Renewables Sustainability,

£0109000;

70%



Audience Engagement

* Accessibility
« Entrance & Welcome
 Foyer Renewal

« Community Engagement



Fabric
Systems
Consequential Works
On-costs

VAT
Total

Audit + Minor Fabric
Improvements only

Fabric Systems
« Insulate roofs * No works

& biodiversity

£501,000

0% £0
17% £180,000
18% £192,000
17% £175,000

100% £1,050,000

Enhanced fabric

improvements;

major plant replacement &

renew

Fabric
* Insulate roofs
& biodiversity
* Replace /
upgrade
windows
» External doors

21%
16%
18%
17%
100%

ables

Systems
* Major plant &
infrastructure
replacement

£1,132,000
£866,000
£650,000
£748,000
£679,000

£4,080,000




Navigating Market Uncertainty
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How close do we get to Net Zero?

Mike COOk, Avison Young
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Estimating CO, emission saving
potential across UK theatres

Using notional mid-C20 mid-size theatre
...extrapolating across a % UK theatres



Notional theatre
Energy calculation flow chart

expected

average

energy
use

energy
use




600 seat theatre
say 2,250 m? internal area

What is the expected energy use before
refurbishment works?



100 publicly available DECs show

- range of energy use (100-500 kWh/m?/yr )
- no significant shift with smaller or larger

- an average value of 275 KWhr/m?/yr




for our notional 600 seat theatre,
say 2,250 m? internal area,
and apply 275 KWh/m?/yr.

annual energy consumption 618,000 kWh

618,000

kWh pa




Notional theatre
Energy saving calculation flow chart

expected expected

% energy

enersy saving

use

energy
saving




consider separately Electric and Gas
using cost and CO, emission factors.

%

Assumed proportions
35% Electric
65% Gas



Estimating annual energy cost
using 35% Electric and 65% Gas.

kWh  £/kWh  £/yr T CO,

E 35% 216,000 £0.14 £ 30,000 39T CO,
G 65% 402,000 £0.04 £ 16,000 93T CO,

618,000 £46,000 132T CO,

%




Intermediate save kkWhr £k  TCO,

Air source heat pump 240 -3 30
Control vent fan speed 60 8.5 10
Heat recovery, auditorium 30 1.3 6
Heat recovery, ancillary 54 3.5 4
Refinement of control 30 2.2 6

Allowing that not all possible, say 35T



full works annual save  «wwne & Tco,

from intermediate

LED Lighting 100 £15 23
Renewable technologies (PV) %6 £13 22
controls (further 5%) 30 £25 5

total 640 £43 100
make 30% reduction

crude conservative estimate 500 £33k 65T



Annual CO, emission save on average

Initial Intermediate Full
fIm f4dm f11m




Annual CO, emission across 280 buildings

14,000 T CO,
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How can we make this happen?

Paddy Dillon
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How do we deliver this?



Public funding
ACE annual grants 2012-2018 £57.3m
ACE annual grants 2018-2022 £18.5m

ACE annual grants 2022- £7m



Covid

Reduced theatre reserves
Increased debts

Uncertain revenue



Trusts and Philanthropy
Have not increased to US levels
Have diverted to rescue funding in Covid

Cannot fill the gap



We need to make regeneration cheaper



Challenge 1

A large number of small, inefficient
projects



Challenge 2

Theatres have no R&D fund to invest in
capital projects which might not happen



Looking for solutions : 1

We use data to understand the challenge
and streamline our response



COMPARISON

AVISON

Avg. Cost Per Seal

WAC Theatre
Comparison THEATRES

Avg. 2020 New Build/m®

Avg. Area (m*)/Seats

7.3 £26,816

Avg. Prelim Cost /m* Avg. Area (m”) Avg. # of Seats

# of Thealres
£665 8,598 1,033

25 £5,160 £4.496 £4,321
PROJECT METRICS BASE VS CURRENT COST
Royal Opera House [N | 275,673,000
The Lowry NN £129,871,980

Avg. 2020 Refurb/m® Avg. 2020 Refurb +Cost/m®

THEATRE MAP
Work Type Cost if built in 2021
@ I New Build
Royal Opera House
Bl Refurbishment 50,000 The Sage || NI £96.,835,000

. . B Refurbishment+ Royal Shakespeare Theatre I 71,640,896

The 02 (I £54,312,963

Sadlers Wells Theatre [l £50,965.578

Aylesbury Waterside Theatre I £45,150,000

Tunbridge Wells Theatretrain - £42,299,969
Festival Theatre || £38,493,740
Theatre Royal Drury Lane" -EJ?.603.300
RADA Theatre [IIJI £34,501,500
Unicorn Theatre* ‘ £22,230,000
Everyman Theatre* [Jllj £21,563,246
Lyric Theatre )i £20,373,004
Perth Theatre [Illfj £19,510,001
Leeds Grand Theatre -218,235,748
Hampstead Theatre Bl £15,372,000
Hull Truck Theatre [l £15,265,050
The Brindiey [ifl £13,373,113
Young Vic . £11,876,180
Bristol Old Vic* [lif £10,633,836
Belgrade Theatre [if £10,624,230
London Coliseum [i| £7,728,286
Almeida Theatre ' £6,255,000
York Theatre Royal* || £5,758,560

© Mapbox & OSM
o 1,120 () 20000 | } 40,000
) 1000 | ) 30000 | } 50,000
* Denotes projects in which Avison Young were involved with
* Denotes projects with incomplete data
Project Metric: Area

All costs are net, construction-related and therefore exclude fees that may be associated with the project

A Detail Table

®



WAC Theatre
Comparison

AVISON

THEATRES

THEATRES

Tunbridge Wells Theatre [ N .52
Unicorn Theatre | A <. 107
Royal Shakespeare Theat.. [N BN 6,096
Aylesbury Waterside The... [N S 020
RADA Theatre | A : 5.7 26
The 02 | B <5719

Aimeida Theatre (I E <5555
Royal Opera House | N <5513
The Lowry | I : 5,503
Bristol Old vic* | N 5./62
Sadlers Wells Theatre [NNENEGEGNGEGEGEGEGEGEGEGEEEEEEEEEE D <5457
The Sage I N ¢ :-2
Belgrade Theatre | A 722
everyman Theatre* [ NG -« 66
The Brindley | S ¢ 527
Hampstead Theatre |GGG N < +.578
Lyric Theatre | I 271
Hull Truck Theatre | D, 157
London Coliseum | I 069
voung vic | I .76
perth Theatre | I, < ;.76
Festival Theatre | < 5 <40
Theatre Royal Drury Lane* [ NNNEREGEGEGEGE i : 005
Leeds Grand Theatre [ <. 765
York Theatre Royal" [ I <2 564

[l Estimate Toggle |

] Received Toggle > S

COMPARISON

re Royal Drury

1 A e
10ld Vic

Demolitions & Alterations

Internal Doors
External Walls and
Doors

Internal Walls

Roof

Frame & Upper Floors

Contingency
Lifts

External Works
Stairs

BWIC

COMPARISON

|||

"
~
1

I

m N
o

Project Metric: Cost Per Square
Meter




Looking for solutions : 2

The Theatre Green Book : Sustainable
Buildings is an example



Looking for solutions : 3

Light touch feasibility
 Reduces costs

* Focuses on client need
* Avoids red herrings



Hull Truck Theatre AVISON
Focus Group Discussions 29th Oct 2019 YOUNG
Facus Group No 1.- 3pm to 4:30pm
Attendees
©0 it
Rachelbogg  (RH) Theatre Adminstrator, HTT
Adampownal (%) Theatre Programmer & Producer, HTT
KarLiney «w Manager, shoot the Bul
Rachaei Clak  (RC) HUS Community Ambassador
Kate plum " orama Doal Booker
Ao Todd ) HUs Ambassador & MS Socity
Chris Todd ©n HUB Ambassador & MS Society
Oiiver Brown (o8) Head of Technical & Production, HTT
Ruth Cooke (RC) Director of Communications, HTT
Tom sanders sy Associate Director, Creative Leaming
Avison Young Team
PaddyDilon  Architect
Chisbumas  project Manager
Part1

What was your first experience of this venue?
How does this place make you feel?

1. Accessibity
Front of House Accessibilty praised by many. T00 M et QERICAAT,
H: Good ‘but Back of House, I
cr oA . one of 've ever been in."

g
>
i

3. Invitation & Welcome
Physically, the building was seen as erecting bariers to the street, “a space for some
people and not for others".

Atahuman level, it

suzENIoN

4. Foyers
Generally considered dispiiing.
AP “A dak bulding”

TS: ) y [
toubling when not ful.” The colour o floor made it “a black hole”.

RADA Sequence Options
RADA

18 c

v STRENT

option Z1

W | m | o | o
N N N UL A L L T
044 54 BONEEDT 0

89 THEENTHSEBOY UEBIMEHDTHESES HEH 18 CHENIES STRERT

B Dl Hall £2.0m
A 2 anabling works £1.5m
C : reception (say) £0.3m
E « rofnctory (say) L0.Bm

fADA s Pln & untang St

2079 CHEMIES STREET

sub-tetol construction E4.6m
so project cost [iny)  £5.9m

16} |cientsgnon
19 contactor Appoined
Construction
r b

2| contngency en{270612022{0610812022) a by
23 | Completon [oaroerznaz|os/o/20z) \
I 1




Looking for solutions : 4

Reduce costs to planning



Looking for solutions : §

Collective procurement



Looking for solutions : 6

Buy-in from Funders



