our plan

Liverpool Everyman theatre
to become zero carbon



1 - Building the Everyman Theatre

Between 2011-13 the Liverpool Everyman Theatre was demolished and rebuilt. Designed by Haworth
Tompkins, the new Everyman Theatre includes atechnically advanced and adaptable 400seat theatre
with a metal ‘brise soleil’ fagade featuring 105full length cut out figures on photographs of
Liverpudlians. In 2014, the theatre was awarded the RIBA Stirling Prize, RIBA National Award, RIBA North
West Building of the Yearand in 2016 the CIBSE Building Performance Awards 2016 Building
Performance Champion.

Dr Stephen Finnegan (University of Liverpool)and Mark Da Vanzo (Chief Executive of the Everyman and
Playhouse Theatre)are workingin collaboration to (a) measure the whole life carbon impact of the
theatre and (b) develop a planto reduce this impact to zero. The workincludes an assessment of the
“embodied carbon” due to construction and the “operational carbon” due to operation.

How and why did we undertake the study and what did we find?

The Everyman Theatre (the cultural heart of Liverpool) is exploring how it can reduce its carbon impact
and lead the wayin pioneering a strategy for othersto follow. No theatre in the UK has (to date) been
able to reduce its whole life carbon impact to zero, without demolition of course! There are directand
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indirect carbonimpacts as a result of using energy for power, heating, cooling, lightingand otherfuels
for transportation, waste, water, catering, maintenance etc.

In orderto undertake an assessment of this type, we start with defining the scope of the project and
consideringthe areas of the theatre that we can and cannot directly measure and control. There isa
standardised process for undertaking an assessment of this type using the globally accepted Greenhouse
Gas (GHG) protocol. Withinthe protocol there are 3 stagesto consider. Scope 1 (Directemissions such
from boilers), Scope 2 (Indirect emissions from purchased electricity) and Scope 3 (All otherindirect
emission). Inthisanalysis (and atthis stage) we are coveringthe buildings Scopes 1and 2 only as these
are the emissionsinourdirect control. Scope 3 emissions can be influenced butare in the control of
other 3rd parties. Forexample, the Everyman cannot control which mode of transport a visitor will use;
howeverthey caninfluence which contractors they use. Itisthe intention to consider Scope 3 emissions
at a laterdate.

We then considerthe time period forassessment (in this case 60 years). The Everyman closed in
September2011 and overthe nexttwo years the new Everyman was constructed. Practical completion
occurredin December2013. To simplifythe analysis we considerthe time period of 2010-2070 and
discountenergy use from 2012 and 2013. Followingthis we calculate the operational and embodied
energy use, fromwhichitis possible to determine the carbon impact.

The operational energy use was calculated by obtaining the average gas and electricity consumption
figures (kWh) forthe theatre on an annual basis, with exclusion of energy consumption from 2012 to
2013* and estimates forthe future (we assume the energy use will obviously vary through the years but
will remainrelatively consistent). Secondly we convert kWhinto carbon, for each year, usingthe UK
Government DepartmentforBusiness, Energy and Industrial Strategy (BEIS) Green Book. Finally it was
necessary to considerthe changesin carbon intensity due to decarbonisation of the grid from 2010 to
2070 (with 2012 and 2013 excluded). If the theatre used similaramounts of energy each year, the
carbon emissions would fallas the UK grid kgCO2 per kWh of energy usedis reducing yearon year due
to the national introduction of renewables.

For the embodied energy use, we started by obtaining afull and comprehensive Stage 4 cost plan
(consisting of over 1,000 components), provided by Charcoalblue and created by the Quantity Surveyor
(Gardinerand Theobald). Thisisacomprehensivelist of all the new and reclaimed items (from the
previous theatre) used inthe construction of the theatre (including Foundations, Frame and Floors,
Internal Planning, External Walls, Engineering Services and the Roof). Next, it was necessary to generate
emissions factors forevery listed component to discover the embodied carbon impact. All emission
factors collated are EN15804 verified and standardised Environmental Product Declarations (EPDs) given
some confidence inthe results. The list of components usedin the study hasindependently been
checked by the Architect (Haworth Tompkins), the Structural Engineers (Alan Baxter & Associates) and
the Services Engineers (Waterman Group). * From November2011 to December 2013 the new
Everyman was being constructed and commissioned. Clearly onsite power was needed for
construction/commissioning etc however this is excluded from the assessment as the contribution was
deemed minimal by the author. Carbon emissions from site activites were measured under BREEAM Man
3.
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2 - The Greenhouse Gas (GHG) Protocol

Carbon Impact

Our analysis has shown that the embodied carbon impact of the theatre was approximately 4,845
tonnesof CO2 (carbon)*. If we assume the value isareasonable estimate, we have discovered that
26% of the carbon impact was due to the foundations and 25% from engineering services. We have afull
and comprehensive list of all of the carbon impacts for each of the 1,000+ components from a Stage 4
cost plan. If the theatre had used UK standard grid connection powerforelectricity and gas from 2010
(with no powerused between November 2011 to December 2013) thenthe 60 year operational carbon
footprint would equal approximately 5,758 tonnes of carbon. A combined total of approximately 10,603


https://youtu.be/_urMCfkPdus

tonnes of carbon (see the chart below). Inthis scenario, approximately 46% of the buildings life cycle
would be embodied.

However, since 2010, the Everyman Theatre has purchased 100% renewable electricity froma REGO
supplier(autility company that guarantees that electricity purchased is from 100% renewable sources

off-site). Thisis significant asit means that the electricity used within the everymanis effectively zero
carbon in operation.

The UK Green Building Council (UKGBC) framework definition of NetZero Carbon (NZC) in operationis:

“When the amount of carbon emissions associated with the building’s operationalenergy on an annual

basis is zero or negative. A net zero carbon building is highly energy efficient and powered from on-site
and/or off-site renewable energy sources, with any remaining carbon balance offset"

Since 2010, the Everyman has secured all of its electricity (100% renewable) and gas from the the UK
national grid. Inadditional aa micro Combined Heat and Power (CHP) plant** has also been used to
provide onsite heatand power. If the Everyman continues to purchase electrcity in this way upto 2070,
theiroperational carbon footprint from electricity can be considered as zero. Their 60 year whole carbon
footprintwould then reduce from 10,603 tonnes to approximately 8,420 tonnes (see below). In this
scenario, approximately 57% of the buildings life cycle would be embodied.

*It should be noted that this value should not be considered as a fixed value and is an estimated with a
degree of uncertainty. The authorestimates this inaccuracy to be 10% .

** The micro CHP has been out of commission forthe pasttwo years and is planned to be reintroduced
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3 - Embodied Carbon in Buildings
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4 - Carbon footprint using UK standard grid connected gas and electricity from 2010
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Zero Carbon Roadmap

The nextstepsforthe Everymanisto design a Zero Carbon Roadmap and considerthe level of ambition,
scale and associated costs. Should they just follow UK Government guidance which will require themto
achieve NetZero Carbon (NZC) in operation by 2050? To achieve this would be relatively
straightforward as they have 30 yearsto either(a) not use gas by 2050, (b) procure 100% renewable
green gas that yearor (c) look to offset their gas use from 2050. Could they move toa 100% ele ctricity
operatedtheatre? Could they "offset" their carbon contribution from gas using an approved gold
standard Verified Emissions Reduction (VER) carbon offsetting scheme? Both would satisfy the UK
Governmentrequirements at the moment. Mark Da Vanzo and his team are looking atthe optionsand
carefully considered the next steps. Forexample they are currently considering aswitch to 100% Green
Gas from 2020 (30 years from when they will be mandated to do so). If thishappened, they would save
approximately 2,985 tonnes of carbon resultingin anew whole life carbon footprint of 5,435 tonnes
(with the gasrelated emission from 2010 to 2020 remaining). Inthis scenario, approximately 90% of the
buildings life cycle would be embodied.


https://www.goldstandard.org/
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6 - What is a zero carbon building?

If the Everyman wishestotake a bolderstep and consider whole life Net Zero Carbon (NZC) status then
thereisa needto reduce 5,435 tonnes of carbon overthe next 50 years, continue to purchase 100%
REGO electricity and switch to 100% green gas from 2020. But how economically viable isthis? COVID-
19 hasn't helped of course and with temporary closure comes revenue loss.

We are workingon alongterm planto achieve thisand it will involve more detailed discussionsand a
working group to:

Estimate the costs associated with achieving Whole Life NZC;

Obtain more accurate disaggregated datathrough Automated Meter Readings (AMRs) and sub
meters;

Identifiying the key Energy Intensity Units (EIUs) and acting upon them;
Comparing the use of energy overtime with half hourly and seasonal data;
Internally investin better energy management;

Reduce annual operational energy use by seekingiarange of shortand longerterm
improvements;

Reintroduce the micro CHP;

Planfor electrification as part of future procurement strategies;
Considerthe retrofit of energy saving technology either on or offsite;
Continue to procure 100% REGO energy,

Finally (and as a last resort) considerthe potential for carbon offsetting. Forexample, offsetting
5,435 tonnes of carbon overa 50 year periodis 109 tonne peryear. At £10 per tonne that's
£1,087 peryear.
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7 - Theoretical Carbon Footprint with 100% REGO Electricity and Gas Supply

Project Partners and Collaborators

Dr Stephen Finnegan (University of Liverpool)and Mark Da Vanzo (Everyman Theatre) would like to
thank the followingindividuals fortheirsupportin collating information, disseminating the resultsand
peerreview. In particular Christopher Dales from Charcoalblue who was been instrumental in
supporting the work:



Robert Longthorne - Everyman and Playhouse

Christopher Dales, Kathryn Nolan, Elena Giakoumaki and Andy Hayles - Charcoalblue

Joe-Jack Williams - Fielden Clegg Bradley Studios

Lucy Latham - Julies Bicycle

Will Mesherand Diana Dina - Haworth Tompkins

Jonathan Purcell - Waterman Group

Olivier Fernandezand Adam Sewell - Alan Baxter and Associates

SophiaCox - UK Green Building Council (UKGBC)

Alex De Rijke, Kat Scott, AnnaLisa McSweeney -drMM

Louise Hamot - Elementa Consulting

lain Shaw - Max Fordham

Mike Cook - Avison Young
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Dr Stephen Finnegan

Director - Zero Carbon Research Institute (ZCRI)
Lecturerin Sustainable Architecture,

School of Architecture

T: 0151 794 9565 M: 07732816462

E: s.finnegan@liverpool.ac.uk

W: www.liverpool.ac.uk/architecture/staff/stephen-finnegan/

W: www.zcri.co.uk
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