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Re-Use Circularity 
& Innovation at 
Entopia 

Ann-Marie Fallon

BE-ST board member

> 470
GB CERTIFIED PROJECTS

370,600 m² 
TFA CERTIFIED

> 8000
UNITS IN DEVELOPMENT

> 2200
GB CERTIFIED DWELLINGS
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Passivhaus Trust – Certified projects update
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Diversity of scale and sector new build Passivhaus over 15 years 

40 years of sustainable design and data – evidence led
JT1

Architype EUI reduction – 162 buildings over 40 years 

40 years of sustainable design and data – evidence led
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Slide 210

JT1 ‘I would prefer if this said something like 40 years of 
sustainable design’, in particular we are best known for 
Passivhaus, which we know through 15 years of research to be 
the most effective method to reach net zero - i.e bring it back 
to their theme no yours
Jessica Taylor, 2024-10-17T09:13:00.191



04/03/2026

 Exemplar large scale 
retrofit blueprint

 Successfully 
demonstrates an 
approach that can be 
used on existing buildings 
including heritage

 Open knowledge sharing

Why Entopia
is important

 The retrofit challenge

 The brief – John French

 The retrofit challenge

 The brief – John French

“... an impact-led institute 
within the University of 
Cambridge that activates 
leadership globally to 
transform economies for 
people, nature and climate.”
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Brief

 Ambitious and 
challenging brief

 Overlap between 
different standards

 Consistent client 
commitment and 
advocacy

Design team

 Initial design team 
developed scheme to Stage 
3, including planning 
permission, and retained 
client-side

 ISG-lead design team 
developed design through to 
practical completion

 Mead Consulting –
Passivhaus Certifier
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EnerPHit in the UK

 Mainly domestic-scale at 
present

 Entopia is the largest 
certified EnerPHit in UK

 The lowest embodied 
carbon EnerPHit in the UK 

Results
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 Before
 1930s telephone exchange
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Before

 Originally built in 1939 as a 
telephone exchange

 Photo from BT Archives of a 
Cambridge telephone 
exchange – may not be 1 
Regent Street, but gives 
sense of original use 

Before

 Most recent use before CISL 
acquired the building was as 
offices for Cambridge 
Assesment 

 Previous refurbishment in 
1998

 Dark interior due to windows 
being partially covered by 
dropped ceiling
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Before

 Most recent use before 
CISL acquired the building 
was as offices for 
Cambridge Assesment 

 Previous refurbishment in 
1998

 Dark interior due to 
windows being partially 
covered by dropped ceiling

• Owned by the University

• Refurbished in 1998 as an office

• Mostly solid brick walls, with single 
glazed sash windows with some 
secondary glazing 

Before

Before
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After

B G 1

2 3 4
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Complex plant and 
duct system installed and 
difficult to retrofit insulation

Dormer: very difficult 
to retrofit

Complex roof structure 
to retrofit

Thermal bridge Thermal bridge

Initial strategy

Developed strategy
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Windows
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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.

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

Detail 
development

 Detailed modelling of 
thermal bridges and 
moisture risks

 Development of detail to 
include 40mm Diathonite
insulating render and 
40mm Gutex woodfibre
board to minimise
embodied carbon and 
manage moisture
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Tricky junctions – Steel frame

©SOLK Photography
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EnerPHit certification

 ISG team achieved impressively low air leakage rate -
1.33 m3/(h.m2)@50Pa or 0.605 ach@50Pa
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 After
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Reused steel 
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Reused steel 

Reused steel 
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Reused steel The case for steel re-use 

 Re-fabrication guidance

 Develop a design process to facilitate re-use

 7000 tonnes available via Cleveland Steel end of 2025 

©SOLK Photography/Architype

Reused steel 
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Reused steel

 ISG procured secondhand steel 
section from Cleveland Steel, 
who acquired the sections from 
a Marvel film set

 Original documentation made 
reuse straightforward

 3.79 tonnes reused, saving an 
estimated 2,000 kgCO2e

Reused steel 

 Key role of contractor and stockholder

 Early engagement 

 Lower cost for reused steel

 Smaller sections, greater flexibility with 
sequencing and installation 

 Original test certificates were obtained, & no 
warranty impacts

Key insights
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Reused lights

 ISG sourced 350 light 
fittings from CAT A fit out in 
London, and persuaded the 
original manufacturer to test 
and  honour the remaining 
warranty period

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

Finishes 

 25% of wall paint was made 
of 35% recycled paint: 10% 
lower embodied carbon 
compared to standard

 Raised access floor re-used 
and carpet tiles re-used 

 Sonaspray cellulose 
acoustic insulation used 
instead of additive solutions 
like panels
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Floor finishes – carbon & cost benefit

Reused reception 
desk

 Sourced by ISG from the 
Copyright Building, London

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

 Lower wheelchair accessible 
added and linear bench seats 
created from excess desk 
length
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Kintsugi Repair

 Travertine stone top cracked 
during removal and repaired 
in the spirit of the Japanese 
Kintsugi technique

 Breakage and repair treated 
as part of the history of the 
object - to be celebrated 
rather than hidden

 Manufacturer now designing 
for disassembly

Bio-based materials

 35% bio based 
materials 

 Cellulose acoustic 
insulation, gutex 
wood fibre, diathonite 
hemp fibre Warmcel 
and linoleum 
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©SOLK Photography

Finishes and furniture not 
used from previous fit out 
were passed to community via 
CollectEco. 

Minimising Waste 

FF&E embodied 
carbon

Lifecycle embodied carbonUpfront carbon
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FF&E embodied 
carbon

 Furniture also followed same 
brief, although a separate 
contract. 

© Jack Hobhouse/Architype

Furniture
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Embodied carbon

 Comparison between a 
‘demolish and build new’ 
scenario, and the retrofit of 
Entopia

 Embodied carbon of retrofit 
is significantly lower

Entopia In-use performance – saving £100,000 a year in costs
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 After

Sharing lessons 
learnt

 Early collaborative involvement of contractor

 Opening up – always do as much as is feasible 

 Whole life carbon lack of data around FFE and MEP 

 Conservation / heritage tensions and policies based on 
science-based energy targets – need the right outcome

 Client leadership in setting an ambitious brief – need not 
cost more, challenge and be persistent 

 Costs - RIBA stage 1 suggested 25% overall additional cost, 
Overall project estimated 8% and within the RICS upper 
benchmarking values for refurbishment 
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Sharing lessons 
learnt

• CISL’s summary case study (2022):

• https://www.cisl.cam.ac.uk/files/cisl_entopia_report_short
_version.pdf

• CISL’s full case study (2022):

• https://www.cisl.cam.ac.uk/files/entopia_case_study.pdf

• RIBA Journal PoW Stages (2021-22):

• https://www.ribaj.com/intelligence/sustainable-retrofit-
cambridge-institute-for-sustainability-leadership-riba-
plan-of-work

• UKGBC ‘How Circular Economy Principles can impact 
carbon and value’ (2022):

• https://www.ukgbc.org/ukgbc-work/how-circular-economy-
principles-can-impact-carbon-and-value/

Resources

© Cambridge Institute for Sustainability Leadership (CISL)
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Re-Use Circularity 
& Innovation at 
Entopia 

Thank you

BE-ST board member
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Thank You

Dr Fragkoulis Kanavaris
Global Lead, Concrete Materials and Decarbonisation, ARUP

Can Concrete Decarbonise?
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Introduction
A global firm with global influence

• ~20,000 staff

• 94 offices in 34 countries

• Diverse portfolio

• Buildings, bridges, road and metro tunnels, nuclear, 

maritime, energy, policy, strategic leadership, community 

engagement

Introduction & background

Fragkoulis Kanavaris - LinkedIn

Global Lead - Concrete Materials and Decarbonisation at ARUP, London, 
UK

Contributed to 400+ projects since then (buildings, bridges, tunnels, nuclear, 
maritime, offshore, energy, research). 

MEng in Civil & Structural Engineering; PhD in 2017 Concrete Tech

Focus on: Lower carbon concrete materials and structures, durability, structural 
optimisation concrete technology and others. 

Initiated and managed several innovations in the concrete materials sector

2022 Engineer of the Year (Royal Academy of Eng.) and Fellow of IoMMM

2024 Sir Henry Royce Medal from IET

2025 Gustavo Colonnetti Medal from RILEM
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First – some facts
The global warming issue

Liu et al. 2022. Nature Reviews Earth & 
Environment 3, 217-219

Concrete – “bad” news
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Concrete – the “problem” material
CO2 emissions associated with cement

• Cementitious materials account for 8% 
of global emissions (more than India!)

• ~60% of emissions come from the 
chemical breakdown of limestone to 
CO2

• Demand for concrete is set to increase in 
next decade…

• To keep to 1.5°C warming, the economy 
needs to  be carbon neutral by 2050

CaCO3 + heat CaO + CO2

Global cement production
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A localised view
UK concrete & industrial decarbonisation

Kanavaris & Martin, Concrete, 2025

HM Government Industrial Decarbonisation Pathway

UK concrete decarbonisation progress
UK concrete & industrial decarbonisation

Kanavaris, Concrete, 2026
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Approaches & Opportunities
Reducing the embodied carbon of concrete

• Partial replacement and reduction of Portland cement

• Supplementary cementitious materials

• Performance improvers – e.g., graphene?

• Total replacement of Portland cement

• Alkali-activated materials

• Use of alternative cements, e.g., Magnesium based

• Use carbon sequestering technologies

• Carbon negative “binders”-cements

• Carbon negative aggregates; biochar

Around ~150 startups on cement/concrete technology… 10% will survive 

Even more special technologies exist - all cannot be covered

CO2 emissions related to concrete
Concrete carbon dioxide emissions breakdown

7%

74%

13%

0% 6%
Standard concrete mix - C30/37

Water [175 kg/m3]

Coarse and fine aggregate [1875
kg/m3]

Binder (Cement type CEM I) [340
kg/m3]

Chemical admixtures [4 ltrs]

Rebar [150 kg/m3]

0% 2%

68%1%

30%

Standard concrete mix - C30/37 Embodied Carbon

REBAR

PORTLAND
CEMENT
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Embodied carbon of construction materials

Total consumption of materials
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Availability of SCMs
Diminishing availability of traditionally used SCMs

Source: Scrivener et al. Calcined clay limestone cements (LC3), CCR, Volume 114, December 2018, Pages 49-56

Leading calcined clay innovation
Using calcined clay from waste clay in the UK
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61% on CCUS

Concrete decarbonisation roadmaps - MPA
UK Mineral Products Association (MPA) - 2020

Concrete decarbonisation roadmaps - GCCA
Global Cement and Concrete Association (GCCA) - 2022

36% on CCUS
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Concrete decarbonisation roadmaps - CEMBUREAU
European Cement Association -

36% on CCUS

Carbon Capture (Utilisation) and Storage
Effective but expensive!

• More investments and plants will come online
• High CAPEX and OPEX
• Increase $$$ of cement x3
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Carbon hierarchy
Build clever & efficiently

Build for 
durability

PAS2080
Carbon management in infrastructure

Infrastructure Carbon Review, HM Treasury 2013

Life-cycle analysis of the built environment
N Kohler, S Moffatt
Industry and environment 26 (2), 17-21
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Multi-office analysis
Structural parameters considered in design

Slab efficiencies
Example of geometry optimisation

Flat Slab =100%
Post Tensioned Flat 
Slab =77%

50% 0%

Post-tensioned beam 
and slab = 69% 

100%
Two-way beam 
and slab = 86%
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Waffle slabs
Materials efficiency

Slab efficiencies
Example of geometry optimisation

Flat Slab =100%

Waffle Slab =48%

Arched Slab = 
40%

Nervi-Style 
Slab=48%

Post Tensioned Flat 
Slab =77%

50% 0%

Post-tensioned beam 
and slab = 69% 

100%

Post-tensioned Nervi-Style 
Slab=43%

Two-way beam 
and slab = 86%
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Embodied carbon reduction in buildings
Based on different scenarios

CEM III/A 
(40% GGBS)

CEM II/A-L 
(15% LS)

Multicomponent mix 
with low CEM I

Kanavaris et al. Structures, 2024

5-fold strategy to decarbonisation
Interdisciplinary and affordable

Reduced emissions from 
clinker manufacturing

Reduced clinker 
in cement

Reduced cement 
in concrete

Overall reduced 
CCS needed

Reduced RC volume 
in structure

Design for durability –
how to be considered?

X
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