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Who are 



Specialising in sustainable design for almost 40 years:

• Passivhaus

• natural materials

• low embodied carbon

Working across all sectors:

• education and higher education 

• private and social housing

• workplaces

• health and wellbeing

• archive and repositories

• cultural  and community buildings

Working throughout the UK from offices in:

• London

• Hereford 

• opened Edinburgh office in 2018 in response to Scottish Government’s ambitious climate policies 

Architype



Passivhaus Projects |   Diversity in scale & sectors 

Passivhaus Projects completed by



▪ UK context for whole life carbon / life cycle assessment

▪ Architypes approach to regenerative design

▪ Early design stage assessment - process 

▪ Key benchmark projects: upfront and whole life carbon assessment

▪ Beyond assessment – considerations for designers

▪ Regenerative design – a response 

Presentation overview |   Key sections



Context

UK Industry overview

▪ Impact of embodied 

carbon is significant 

▪ 40-70% of whole life 

carbon in a new 

building (LETI 2020)



UK Industry overview

▪ Main documentation 

underpinning Life Cycle 

Analysis in UK 

▪ No national mandated 

requirements

▪ Post Brexit adoption of  

EU requirements in UK?

Context

https://www.leti.uk/_files/ugd/252d09_8ceffcbcafdb43cf8a19ab9af5073b92.pdf

https://www.architecture.com/about/policy/climate-action/2030-climate-challenge/resources 

https://www.leti.uk/_files/ugd/252d09_8ceffcbcafdb43cf8a19ab9af5073b92.pdf
https://www.architecture.com/about/policy/climate-action/2030-climate-challenge/resources


Regional exemplar

▪ Scotland Learning Estate 

Investment Programme 3

▪ Outcomes based funding 

over 25 years

▪ Operational energy target

▪ Upfront carbon target

Context



Lack of knowledge/disconnect in:

• Carbon invested in constructing a building vs carbon 

saved in operation

• Lifecycle cost and lifecycle carbon

• Consultants working in isolation & in a linear manner

• Lack of simple yet rigorous holistic early-stage 

modelling tools

• Lack of mandated verification methods

• Module C & D of whole life carbon – external factors 

Regenerative 
Design – 
Challenges 



Regenerative Design – 
Our Approach



Architypes 
approach 

Passivhaus as design 

methodology 

▪ Energy

▪ Comfort/health

▪ Design and site quality 

verification process



Architypes 
approach 

Passivhaus as design 

methodology 

▪ Energy

▪ Comfort

▪ Iterative design approach

▪ Design & site quality 

verification process



Architypes 
approach 

Passivhaus as design 

methodology 

▪ Form factor is 

significant in whole life 

carbon assessment

▪ Design for spatial & 

material sufficiency



Architypes 
approach 

Passivhaus as design 

methodology 

▪ Material choice & form 

factor combined can 

give significant results



Architypes 
approach 

Passivhaus as design 

methodology 

▪ Demand reduction 

first

▪ Design for sufficiency 

in materials

▪ THEN offset remaining 

emissions



Life cycle 
analysis



Rapidly and simultaneously optimise the Energy, Cost, and Carbon of a project’s lifecycle

£

Life cycle 
analysis



Hackbridge Primary - Britain’s greenest school? 



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 2024

Operational carbon exemplar

Architypes 
approach 





▪ ECCOlab life-cycle 

carbon assessment

▪ Half the carbon use of 

‘business as usual’ 

▪ Exceeds LETI 2020 

Targets

Embodied carbon exemplar

Architypes 
approach 



Renewables

▪ Quality assurance

▪ UK Green Building 
Council Framework

▪ Single figure projects 
verified in UK so far!

Architypes 
approach 

Why is verification important?

http://www.eccolab.co/


Max Fordhams house London 1st verified net zero operational and embodied carbon building in the UK

https://www.maxfordham.com/news/max-fordham-house-becomes-the-uk’s-first-net-zero-carbon-home 

▪ Quality assurance

▪ UK Green Building 
Council Framework

▪ One project verified in 
the UK by UKGBC

Architypes 
approach 

Why is verification important?

http://www.eccolab.co/


Regenerative Design 
– early design stages



Carbon 
Assessment

Typically, the scope can be:

Upfront carbon 

▪ Emissions from 
materials/construction 
processes up to practical 
completion 

▪ Modules A1-A5

▪ Sequestration excluded 
and reported separately* 

*RICS UK guidance



Or:

Life cycle embodied carbon 

▪ GHG emissions & removals 
from materials/processes 
throughout the whole life 
cycle of an asset

▪ Modules A1-A5, B1-5, C1-4 

▪ Sequestration included only 
when fairly accounted in 
end of life emissions*

Carbon 
Assessment

*RICS UK guidance



Or:

Whole life carbon 

▪ Modules A0-5, B1-7, C1-4 
including operational & 
biogenic carbon

▪ Separately report the 
benefits or loads from 
future energy/material 
recovery (D1,D2)

Carbon 
Assessment



Carbon 
Assessment

Bertha Park Primary school 

Perth Scotland 2023 

▪ Passivhaus

▪ Form factor fixed/compact: 

material exploration only

▪ LEIP 3 target for upfront 

carbon emissions A1-5            

(< 600kgCO2/m2/yr) 





Architype - Educational building 
benchmarking 



The Entopia Building

Cambridge institute of 

Sustainability Leadership

EnerPHit 2023

Whole life carbon |   Benchmarking of projects



Whole life carbon |   Benchmarking of projects

The Enterprise Centre

University of East Anglia

Passivhaus 2015



Whole life carbon |   Benchmarking of projects

Harris Academy Secondary

School

London Borough of Sutton

Passivhaus



Entopia

“The greenest building is 
the one that already 
exists”

Carl Elefante, former president of the 
American Institute of Architects

Entopia – world class 
retrofit for University of 
Cambridge Institute for 
Sustainability Leadership

Before



After

Entopia

“The greenest building is 
the one that already 
exists”

Carl Elefante, former president of the 
American Institute of Architects

Entopia – world class 
retrofit for University of 
Cambridge Institute for 
Sustainability Leadership



Entopia –

Results



Entopia - Before

▪ Originally built in 1939 
as a telephone 
exchange

▪ Photo from BT Archives 
of a Cambridge 
telephone exchange  





Entopia - Strategy



40mm thick Diasen Diathonie lime, cork and clay

based insulating plaster providing breathable,

insulating air tightness layer.

80mm timber framed independent dry-lining.

40mm thick Gutex wood fibre insulation.

Existing raised access floor retained. Insulation

provided to floor and soffit to building perimeter

to reduce cold bridging through existing wall

and floor slab interface.

Blowerproof liquid applied airtight membrane

applied to existing floor slab to seal existing

defects.

Existing services trench stripped out, infilled

and sealed with liquid airtight membrane.

Compacfoam 200 insulation provided at

interface to mitigate thermal bridging.

Iso-Chemie Iso-Top Winframer insulated window

support frame installed internally to position windows

within the insulation plane and mitigate cold bridging

associated with traditional metal brackets or straps.

White aluminium window surrounds to finish existing

reveals and reflect daylight into the building.

Existing steel frame encased in concrete.

Oscar Acoustics Sonospray K13 acoustic spray.

Existing solid masonry wall

40mm thick Diasen Diathonie lime, cork and clay

based insulating plaster providing breathable,

insulating air tightness layer.

40mm thick Gutex wood fibre insulation.

Iso-Chemie Iso-Top Winframer insulated window

support frame installed internally to position windows

within the insulation plane and mitigate cold bridging

associated with traditional metal brackets or straps.

White aluminium window surrounds to finish

existing reveals and reflect daylight into the

building.

Air tightness line

Iso-Chemie Iso-Top Winframer insulated window

support frame installed internally to position windows

within the insulation plane and mitigate cold bridging

associated with traditional metal brackets or straps.

Triple Glazed Window

Treated Timber Packer

Iso-Connect Outside EPDM weather tight

sealing tape dressed to window frame with

minimum 150mm upstand to jambs

Entopia - Detail 
development

▪ Development of detail 
to include 40mm 
Diathonite insulating 
render and 40mm 
Gutex woodfibre 
board 

▪ Bio based to 
minimise embodied 
carbon and manage 
moisture





Total life cycle

Carbon impact 

over 100 years

Calculated using Eccolab software stages A1-A5, B and C

▪ Comparison between triple 
glazed mock sash & single 
triple pane

▪ 0.75% difference between 
total embodied carbon

▪ 4% increased life cycle 
carbon due to more glass & 
less frame (option 5)

▪ Offset by almost 10% 
operational energy 
betterment over 100 yrs    
& increased daylight   
benefit

▪ Lack of reliable embodied 
carbon data on windows – 
be careful as designers!





Circular economy





Reused lights

▪ Contractor sourced 
from CAT A fit out in 
London 

▪ Persuaded the original 
manufacturer to test 
and honour the 
remaining warranty 
period

▪ Lights adapted to be 
hung suspended, with 
additional LED strip for 
uplight





Reused 
reception desk
▪ Sourced by contractor 

from the Copyright 
Building, London

▪ Removed in 2021 and 
taken back to original 
manufacturer’s 
workshop to be stored 
and adjusted

▪ Some modifications for 
accessibility



Kintsugi Repair

▪ Travertine stone top 
cracked during 
removal: repaired in 
the spirit of Japanese 
Kintsugi technique

▪ Breakage and repair 
treated as part of the 
history of the object

▪ Manufacturer now 
designing for 
disassembly



Metered energy 
usage

▪ University of 

Cambridge current 

data before & after

▪ Performing better 

than designed

▪ Energy Use Intensity 

of 45 kWh/m2 a

▪ Saving £100,000 a 

year in energy costs





Beyond assessment – 
considerations for designers 



Some factors outside of assessment control:

▪ Assessment tools and their availability

▪ Structural material choice

▪ Services over a building life

▪ Renewables end of life of physical components 

▪ Materials scarcity - example

▪ Fitted furniture FFE and finishes

Considerations for 
designers



Assessment tools 
and availability 

Requires expert Knowledge 

to navigate well 

▪ Interpretation

▪ Data availability 

▪ Verified information

▪ Biogenic storage 

inconsistencies



1.0 Introduction 

Aims and Objectives

• Emergence of more steel frame 
elements included in 
Passivhaus 

• Steel frame for Passivhaus is 
bringing unique challenges for 
design teams

• The Passivhaus Trust released 
a technical briefing note in 
February 2022 – guiding the 
modelling assumptions required 
for UK steel frame projects

• An Embodied Carbon paper 
was also released refers to 
embodied and whole life carbon 
when choosing to build steel 
frame Passivhaus. 

1.     Decision making process leading to using steel frame

2.  Appropriateness of selecting steel including impact on 

embodied and whole life carbon

3.     Challenges in steel frame construction delivery

4.     Overview of the complexities of heat loss and condensation 

risk in steel frame 

5.     Developing a common approach to delivering various steel 

frame constructions 

6.     The Passivhaus Certifier and contractors’ perspectives; 

watch points

7.     Some on-going case study best practice projects

Material choice
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51

ServicesServices



• MEP embodied carbon can be 
double the structural upfront 
carbon

• Replacements and upgrades to 
distribution systems contribute the 
highest

Services



Global resource consumption has tripled in the last 50 years
Resource efficiency of what we have in the system is key







▪ 1st PV recycling plant 

in 2023 Grenoble 

France globally

▪ Wind nacelles re-use/ 

recycle potential 

▪ Race to ‘net zero’ 

must consider these 

issues

Renewables at 
end of life

No global solutions for end of 

life of renewable components  



‘Net zero’

▪ Why not just off set? 

Materials 
scarcity

https://www.unep.org/news-and-stories/story/problem-our-dwindling-sand-

reserves#:~:text=Sand%20is%20the%20foundation%20of,the%20collapse%20of%20coastal%20defences.



Material scarcity

Glass & components within 

frames for performance

▪ Replacement rates

▪ Industry incentives to 

refurbish components

▪ Future of components as 

hire purchase items? 
(Zero waste Scotland)



Renewables

FF & E

!

Fittings furniture & equipment

▪ Generally, not modelled in 

whole life carbon 

assessments

▪ Major impact

▪ Entopia EnerPHit – Up to 

40% of whole life carbon 

over 100 years even with 

re-used elements 



Renewables

!

Floor finishes example

The Enterprise Centre 

University of East Anglia UK

▪ Concrete floor chosen for 

longevity over timber floor

▪ Timber assessment 

excluded biogenic storage 

on a 15 year replacement 

rate for heavy trafficked 

area

Finishes



!

Floor finishes example

The Enterprise Centre 

University of East Anglia UK

▪ Concrete floor chosen for 

longevity over timber floor

▪ Timber assessment 

excluded biogenic storage 

on a 15-year replacement 

rate for heavy trafficked 

area

Finishes



Entopia example 

Finishes



Regenerative design – a response 



Carbon definitions



Regenerative 
design – a 
response

Carbon is just one metric of 

sustainability 

Invest in knowledge sharing 

and lessons learnt – we are 

all still learning

A lot done, even more to do! 



Ann-Marie Fallon Associate Director
t: +44 131 516 1861  m: +44 7958 222140

e: ann-marie.fallon@architype.co.uk  

Twitter: @Architype.co.uk    @AnnMarieFallon_

London I Hereford I Edinburgh
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