
Buildings That Inspire
Design, Collaboration, Stewardship & the Possible



Scott McAulay

Anthropocene Architecture 
School (2019-PRESENT)

Architype (2021-PRESENT)

• Architecture Fringe (Co-Producer) 
• Architects Climate Action 

Network (ACAN Scotland)
• Living Rent (Scotland’s Tenants 

Union)



‘Safe and just’ climate boundary has already been breached on 7/8 metrics
 Source: Rockström et al. 2023

Why We’re 
Here

“It just so happens that we 
are all alive at the last 
possible moment when 
changing course can mean 
saving lives on a truly 
unimaginable scale.”

― Naomi Klein in On Fire: The 
Burning Case for a Green 
New Deal



Climate Time Horizons: Scenarios and Impacts
Source: Climate Change 2022: Mitigation of Climate Change. Working Group III Contribution to the IPCC Sixth Assessment Report (2023)



Getting 
Buildings to ‘Net 
Zero’ / Where 
We Need to Be

Buildings represent 1/3 of 
global energy demand (RIBA, 
2021).

Transition to demand 
reduction first, THEN offset 
the remaining!

A proven methodology for this 
is Passivhaus –international 
building physics! 



Demand Reduction: 
Accelerating a Just Transition

Global energy demand can be reduced by  40-70% through energy efficiency measures 
Source: IPCC, 2022

Regulation Architecture: 
Design Intervention

Primary Energy Final Energy Energy Demand



Demand Reduction: 
Accelerating a Just Transition

Global energy demand can be reduced by  40-70% through energy efficiency measures 
Source: IPCC, 2022

Primary Energy Final Energy Energy Demand

Regulation
Design & BPE Optimization

• Whole Life Carbon
• Supply Chain Transparency
• Non-toxic Materials
• Disclosure of Performance
• Circularity
• Building Performance Evaluation

+
EUI TargetsThe greater the demand reduction, the 

faster the phase out of fossil fuels and 
transition to less harmful and polluting 
energy sources, and the less infrastructure 
need be built to meet that lower demand.



Domestic Retrofit Opportunities for a Just Transition in the U.K.
3 (Climate Justice Coalition. 2022); 77 (Passivhaus Trust figure of sufficient workforce of 2,000,000 to met Net Zero targets divided by UKEITI figure of 26,000 directly employed by oil and gas sector – both from 2020) 

1 : 3 : 77
Job in Oil & Gas Jobs in Clean Energy Jobs in Domestic Retrofit

A Just Transition:
Retrofit in the U.K.



“For those who have eyes 
to see, for those who have 
ears to listen and for those 
who have a heart to feel, 
1.5°C is what we need to 
survive.”

― Mia Mottley, Prime 
Minister of Barbados at 
COP26 in Glasgow, 2021

USA (40%)

EU-28 (29%)

Rest of Europe 
(13%)

Rest of Global 
North (10%)

Global South (8%)
Responsibility for Climate Breakdown / Pushing Earth Beyond 350ppm
Source: Hickel, 2020 in the Lancet

A Global 
Just Transition



Cumulative compensation due from overshooting country groups to 
undershooting country groups – Source: Fanning and Hickel, 2023

A Global 
Just Transition



Buildings That Inspire
Design, Collaboration, Stewardship & the Possible



Exemplar Projects 
Quantity + Quality = Influence and CHANGE

Bushbury Hill Primary School / Wolverhampton

Oak Meadow Primary School / Wolverhampton

Swillington Primary School / Leeds

Burry Port Community Primary School / Llanelli

Ysgol Trimsaran / Carmarthenshire

Ysgol Parc y Tywyn / Carmarthenshire

Passivhaus Projects
Completed by Architype

Ysgol Bro Hyddgen / Machynlleth Wilkinson Primary School / Wolverhampton

Ysgol Maes y Dre and Salop Road Primary School / Welshpool

London Dock Secondary School / London

Sutton Secondary School / London
Hackbridge Primary School/ London

Passivhaus Projects
Completed by Architype

Eco Business Centre / Bicester

Christ Church Central / Shef!eld The Enterprise Centre - University of East Anglia / Norwich

Agar Grove Housing / Camden, London

Herefordshire Archive and Records Centre / Hereford

Imperial War Museum Paper Store / Duxford Fishleys House / Colwall, Herefordshire

Hennerwood Farmhouse / Bromyard, Herefordshire

Chester Balmore / Camden, London

Callaughton Ash Housing / Much Wenlock, Shropshire



Performance:
Passivhaus as 
an Energy and 
Comfort 
Standard

• Closing the loop 
between buildings

• Embedding a learning 
process as standard



Buildings That Inspire:
Design, Collaboration, 
Stewardship & the 
Possible



Hackbridge Primary School 
London Borough of Sutton



Net Zero: 
Embodied 
Carbon Exemplar

• ECCOLAB life-cycle 
carbon assessments

• Half the carbon use 
of ‘business as usual’ 

• Exceeds LETI 2020 
Targets



Renewables

• Fabric first approach

• Meets and will exceed      
RIBA 2030 and RIBA 2025 
targets

• Supplies energy back to 
the grid

• Operational net zero

• Verification due end of 
2023

Net Zero: 
Operational 
Carbon Exemplar



“This is a building that had to be an exemplar 
for zero carbon and sustainability. 

Architype rose to the challenge and helped us 
meet and even go beyond these aspirations. 

The result is a beautiful school that celebrates 
our natural world and inspires children in their 
learning every day.”

Adam Whiteley – Senior Project Manager 
London Borough Sutton



Passivhaus Plus

World class exemplary energy 
performance

Passivhaus Plus and 
renewables

Outcomes



Wilkinson Primary School 
Wolverhampton City Council



• A 2nd generation Architype 
Passivhaus primary school – 
applying lessons learnt

• Studied extensively as part 
of a wider Post Occupancy 
Evaluation investigating 
Indoor Air Quality
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POE
Indoor Environment
Thermal Comfort 
Winter



Post Occupancy
Evaluations – 
Gas and electric
consumption

POE
Indoor Environment
Indoor Air Quality 
Winter



Post Occupancy
Evaluations – 
Gas and electric
consumption

POE
Indoor Environment
Thermal Comfort
Summer



Post Occupancy
Evaluations – 
Gas and electric
consumption

Post Occupancy
Evaluations – 
Gas and electric
consumption

POE
Indoor Environment
Indoor Air Quality
Summer



The Enterprise Centre
University of East Anglia



• 1 of 17 buildings exhibited 
during COP26 by WGBC

• Cited as 1 of 7 most 
sustainable buildings in the 
world (WEF)

• Winner of an inaugural 
Stewardship Award



• Adaptable/flexible, mixed use, 
education, business and 
conference

• 100-year design life, including 
adaptation for climate change

• Largest UK Passivhaus 
scheme (at the time)

• BREEAM Outstanding

• Very low embodied carbon

• High use of renewable 
materials and local supply 
chains

• Soft Landings and 3-year POE/ 
Building Performance 
Evaluation

Understanding 
and Challenging 
the Brief



“The BREEAM Outstanding and 
Passivhaus Enterprise Centre is 
exemplary.  It is the only building 
we have that performs exactly as 
promised”

“Maintenance visits are less than 
¼ of visits to other buildings”
Richard Bettle / Head of Energy 
& Utilities   

7 Years of Verified 
Performance

06/11/2020 Energy performance of buildings register

https://find-energy-certificate.digital.communities.gov.uk/energy-certificate/2700-1230-3006-9596-2021?print=true 1/2

Display energy certificate (DEC)

University of East Anglia 
THE ENTERPRISE CENTRE 
University of East Anglia 
Earlham Road 
NORWICH 
NR4 7TJ

Operational rating 

A
Certificate number: 2700-1230-3006-9596-2021

Valid until: 29 September 2021

Total useful floor area: 3373 square metres

Energy performance operational rating
The building’s energy performance operational rating is based
on its carbon dioxide (CO2) emissions for the last year.

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

The typical score for a public building is 100. This typical score
gives an operational rating of D.

A 
B 
C 
D 
E 
F 
G

0-25 

26-50 

51-75 

76-100 

101-125 

126-150 

150+

Score Operational rating This building Typical

100

22 | A

This building’s energy use

Energy use Electricity Other fuels

Annual energy use
(kWh/m2/year) 31.95 14.79

Typical energy use
(kWh/m2/year) 80 241.34

Energy from
renewables 30.5% 0%

Previous operational ratings

Date Operational rating

September 2020 22 | A

September 2019 22 | A

August 2018 22 | A

Total carbon dioxide (CO2) emissions
This tells you how much carbon dioxide the building
emits. It shows tonnes per year of CO2.

Date Electricity Heating Renewables

September
2020 59 9 25

September
2019 56 12 26

August 2018 48 19 26

Assessment details

Assessor’s name Greg Nash

Accreditation scheme CIBSE Certification Limited

Employer/Trading name Nash Associates

Employer/Trading
address

38 Brooklands Gardens,
Hornchurch, Essex

Issue date 6 November 2020

Nominated date 30 September 2020

Assessor’s declaration Not related to the occupier.

10/03/2023, 10:41Display energy certificate (DEC) – Find an energy certificate – GOV.UK
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Display energy certificate (DEC)

University of East Anglia
THE ENTERPRISE CENTRE
University of East Anglia
Earlham Road
NORWICH
NR4 7TJ

Operational rating

A
Certificate number: 9026-7266-2122-2766-3504

Valid until: 30 January 2024

Total useful floor area: 3373 square metres

Energy performance operational rating
The building’s energy performance operational rating is based on its carbon dioxide
(CO2) emissions for the last year.

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

The typical score for a public building is 100. This typical score gives an operational
rating of D.

A 
B 
C 
D 
E 
F 
G

0-25 

26-50 

51-75 

76-100 

101-125 

126-150 

150+

Score Operational rating This building Typical

100

24 | A

This building’s energy use

Energy use Electricity Other fuels

Annual energy use (kWh/m2/year) 31.71 19.90

Typical energy use (kWh/m2/year) 80 236.39

Energy from renewables 31.8% 0%

Previous operational ratings

Date Operational rating

January 2023 24 | A

September 2021 15 | A

September 2020 22 | A

Total carbon dioxide (CO2) emissions
This tells you how much carbon dioxide the building emits. It shows
tonnes per year of CO2.

Date Electricity Heating Renewables

January 2023 59 13 27

September 2021 39 10 23

September 2020 59 9 25

Assessment details

Assessor’s name Greg Nash

Employer/Trading name Nash Associates

Employer/Trading address 38 Brooklands Gardens Hornchurch
Essex RM11 2AE

Assessor’s declaration Not related to the occupier.

Accreditation scheme CIBSE Certification Limited

Issue date 3 December 2022

Nominated date 31 January 2023



• Revived traditional crafts like 
thatching

• Upskilled local construction 
teams

• Sourced materials locally to 
the site

Local Impacts Global Perspective



Overall Rating
Achieves 95 percentile 
of all BUS surveys

Wellbeing

Building User Survey: quantifies 
qualitative responses from users 
of the building, which then 
enables comparison with similar 
buildings that have taken the 
survey

Enterprise Centre ranks in the 
top 98 percentile on Productivity 
and top 99 on Health 

“Fantastic, uplifting, inspirational”

“Bright, energetic, creative”

“I have got fitter, feel more 
positive and have a better quality 
of living”







26/09/2022, 09:51Display energy certificate (DEC) – Find an energy certificate – GOV.UK

Page 1 of 2https://find-energy-certificate.service.gov.uk/energy-certificate/2534-3212-6852-5398-9606?print=true

Display energy certificate (DEC)

Harris Academy Sutton
2 Chiltern Road
SUTTON
SM2 5RD

Operational rating

A
Certificate number: 2534-3212-6852-5398-9606

Valid until: 29 September 2023

Total useful floor area: 10746 square metres

Energy performance operational rating
The building’s energy performance operational rating is based on its
carbon dioxide (CO2) emissions for the last year.

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

The typical score for a public building is 100. This typical score
gives an operational rating of D.

A 
B 
C 
D 
E 
F 
G

0-25 

26-50 

51-75 

76-100 

101-125 

126-150 

150+

Score Operational rating This building Typical

100

22 | A

This building’s energy use

Energy use Electricity Other fuels

Annual energy use
(kWh/m2/year) 12.31 20.07

Typical energy use
(kWh/m2/year) 40 131.96

Energy from renewables 0% 0%

Previous operational ratings

Date Operational rating

September 2022 22 | A

September 2021 18 | A

Total carbon dioxide (CO2) emissions
This tells you how much carbon dioxide the building emits.
It shows tonnes per year of CO2.

Date Electricity Heating Renewables

September 2022 73 42 0

September 2021 50 49 0

Assessment details

Assessor’s name Nick Taylor

Employer/Trading name DEC Associates Ltd

Employer/Trading address 02380 982 472

Assessor’s declaration Contractor to the occupier for
EPBD services only.

Accreditation scheme ECMK

Issue date 15 August 2022

Nominated date 30 September 2022





34

66

100

42

86

128

51

113

164

63

143

206

77

178

255

65 65 65
60 60 60

8.4

23.6
32.0

24.4 26.4

50.8

0

50

100

150

200

250

300

E L E C T R I C I T Y  E U I  ( K W H / M 2 / Y R ) G A S  E U I  ( K W H / M 2 / Y R ) T O T A L  E U I  ( K W H / M 2 / Y R )

SE
CO

N
DA

RY
 S

CH
O

O
LS

 E
N

ER
GY

 U
SE

 IN
TE

N
SI

TY
, E

U
I (

IN
 K

W
H/

M
2/

YR
) 10th Percentile DEC

25th i.e. Good Practice  DEC

50th i.e Typical Practice DEC

75th Percentile DEC

90th Percentile DEC

LETI benchmark

RIBA 2030 benchmark

Harris Academy Sutton (partially
occupied 2020 DEC data)

Harris Academy Sutton certi fied
design

69% 
Reduction

Currently at half RIBA 
2030 target

Secondary School Operational Energy Benchmarks



Publishing Performance



Duxford Paper Store
Imperial War Museum



• 95% energy reduction 
compared to typical Arts 
Council archive

• £1971/sqm - 45% less 
expensive than Arts Council 
Budget





£880
IWM Annual Energy Bill
Equivalent to €1021.12 



Site team celebrate achieving the world airtightness record on IWM
Context: IWM was their very 1st Passivhaus build and toolbox talks were invaluable



• Collaboration between all 
parties involved & willingness 
to learn & set ambitious goals, 
is essential to achieve high 
levels of performance: it’s as 
much about relationships as 
design & technology

• Involvement of architects 
beyond the ‘completion’ – to 
optimize and troubleshoot 
through BPE – is key: longer 
term stewardship is essential 
to realizing a Just Transition

• Early engagement with site 
teams & upskilling the industry 
at scale are both critical to 
close the education gap

Performance: 
Lessons Learned



A Just Transition:
An Education, 
Industry & Policy 
Challenge

• Academic curricula are lagging 
behind what is technologically 
possible – practitioners not 
prepared for an uncertain future

• Upskilling & capacity building is 
needed at scale

• Policy does not push building 
performance as far as is already 
achievable today



Education: 
Academic & Otherwise - 
Anthropocene Architecture 
School



Anthropocene Architecture School: International Teaching Impact
Source: McAulay, 2023
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Industry: 
Grassroots Campaigning





National  Ambition National Upskilling - BE-ST & PHT



PHT

Architecture Fringe

Low Energy 
Transformation Initiative

Collective Efforts



Tenants’ rights & the Just Transition are inseparable
Credit: Living Rent, 2021



“One of the fundamental 
challenges…is that we need 
to be able to imagine 
possible, feasible, delightful 
versions of the future 
before we can create them. 
Not utopias, but where 
things turned out okay.” 

- Rob Hopkins in From What 
Is to What If: Unleashing the 
Power of Imagination to 
Create the Future We Want 
(2020)



Scott McAulay

Anthropocene Architecture 
School

• Architecture Fringe 
• Architects Climate Action 

Network
• Living Rent


