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Brimming with creativity,
enomics from the dust of academia and
f a betler world!
Tim Jackson

‘Can anyone seriously suppose that today's
orthodoxies are going to bring the world back from the brink
of chaos? We need to fundamentally rethink the way we e
and distribute wealth, and Kate Raworth's Doughnut Ecomn g
provides an inspiring primer as to how we must now set about
that challenge. | hope i ushers in a period of intense debate
about the kind of economy we now so urgently nee
Jonathon Porritt

‘Drawing on a deep well of leaming, wisdom and deep think
Kate Raworith has comprehensively reframed and redrawn
economi I s entirely accessible, even for people with no

knowledge of the subject. | belleve that Doughnut Economics
will change the world!
George Monbiot
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o) DOUGHNUT
—+ ECONOMICS

o Seven Ways to Think Like a
21st-Century Economist
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KATE RAWORTH

‘I read this book with the excitement that the people of b
day must have read John Maynard Keynes's General Theory
It is brilliant, thrilling and revolutionary! Georga Monbiot




Kate Raworth,
Co-founder and Conceptual Lead, DEAL
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How does the
design of your

business block
transformative
action?

Purpose

Governance

How could a
redesign of your

business unlock
transformative
action?
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‘ homedotearth oo

‘ homedotearth Who is Home.Earth and what do we stand for?

We are a purpose-led real estate company dedicated to creating
homes that are affordable, inclusive and sustainable. By
developing urban communities, with integration at its core, we
try to enhance life for everyone in the long-term. Our purpose is
supported by values of courage, trust, care and integrity, which
guides us in our daily operations - ensuring that real estate can
be changed to serve the whole. £ ¥

Who is Home.Earth? o

©QvY W

‘ Liked by benderlassen and others

@ Add a comment...
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SUSTAINABILITY AFFORDABILITY LIVABILITY



Planet New models Quality

positive for ownership of space
UR
Cradle . Q .Q. Community
to Cradle g, design
SUSTAINABILITY AFFORDABILITY LIVABILITY
Designed for Housing for Social

dissasembly everybody synergies



. . Home.Earth

Our team has the has track record to drive positive change and capitalize on

what is a massive business opportunity

Ex-Senior Partner at 3XN Architects and
Founder of GXN innovation, a leading
research company on innovation and

climate transition in the built environment

Innovator

Board members

Allan Polack, Chair

35+ years of experience from

finance. Ex-CEO of PFA

Pension, and formerly head

of Nordea Investment Mgmt. ‘

Co-founder and ex-CIO of NREP - now
Urban Partners - that has grown to
become one of Northern Europe'’s largest
real estate investors and developers

Investor

Ex-Chief Design & Construction Officer at
CitizenM Hotels. Industrial designer by
background and a leading expert on
modular construction

Developer

(16 FTE's, 5 women and 11 men, 8 nationalities, 3 FTE's paid by research grants*)

Maya Faerch

Expert in systems transformation

of the built environment.

Experience from Laudes Found.,
:: Lendager, SDGlead and PwC

Founder & ex-CEO of Cobblestone,
one of Denmark’s largest property
and asset managers. Founder and

Chair person of PropTech Denmark

Operator

*Full team shown in appendix

Nicole Maarsen

20+ years of real estate
experience from Maarsen
Groep, Synthrus Achmea,
ING, Triodos and ULI

et

Annabel Short

Senior Advisor at Institute for
Human Rights and Business
and expert on human rights
in the built environment

Gustaf Lilliehook
Partner at NREP focused on
impact management and
P investor relations. Background
y : : from the World Bank

14



Sketching our vision:

A blueprint for
sustainable and
inclusive urban
development

Our
pillars

oS

Homes that are

@
o people and planet positive

. . Home.Earth

Affordable homes

Healthy and high-
quality homes made
affordable to all groups
of society allowing a
share of tenants to
access below-market
rents

Liveable communities

Spaces and operating
solutions designed to
foster inclusive and
resilient communities -
which are at the heart
of all great urban
environments

Balanced planet

A planet positive
company, leveraging
best practices across

circularity, CO,
minimization &
sequestration, and
urban nature

A balanced “Doughnut Economics” paradigm

Our foundation



5% of returns to

: our Team
15% of returns to
our Tenants
5% of returns to
our Foundation
75% of returns to

our Shareholders
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INTRODUKTION

Hvad er Cradle to Cradle?

C2C er en revolutionerende designstrategi, der blev udviklet af
kemikeren Michael Braungart og arkitekten William McDonough
op igennem 1990%erne. Strategien er beskrevet i bogen ‘Cradle to
Cradle: Remaking the Way We Make Things’*

C2C er en reaktion p8 det som Braungart og McDonough kalder for
‘Cradle to Grave’ tilgangen, der udgaer et designparadigme udvik-
let i lebet af industrialiseringen. 'Cradle to Grave’ tilgangen har
grundleeggende fejlet ved at anskue menneskelig produktion som
adskilt fra naturen og ved at betragte jordens ressourcer som
uudtemmelige. Dette har resulteret i de enorme Klima-, forure-
nings-, affalds- og ressourceproblemer, som verden stér overfor
i dag, og som over tid vil destabilisere priser og sociale forhold.

C2C henter inspiration i naturens integrerede systemer, hvor al-
ting er naering for noget nyt, og al veekst produceres af vedvarende
energikilder. Konceptet introducerer en tankegang, hvor produk-
tion ikke efterlader affald og forurening - men i stedet bidrager
positivt til de naturlige systemer. C2C filosofien handler s8ledes
grundleeggende om at forbedre kvaliteten af det, vi producerer, s&
det istedet for at vaere 'mindre darligt’ bliver 'mere godt’.

ol

(%) &

Diagram 1: Cradle to Grave - | dag braendes de Tleste
matenaler eller deponeres i naturen efter endt brug

* Cradle to Cradle. Remaking the way we make things.
William Medeonough & Michael Braungart, North Point Press VY, 2002

Grundlaggende principper

AFFALD=F@DE
| naturen findes affald ikke, da alt er naering for noget andet. Det
farste C2C princip handler derfor om at anskue alle materialer
som en potentiel ressource for enten det biologiske eller det tek-
niske kredslab.

BRUG VEDVARENDE ENERGI

Alle biologiske systemer drives af energi fra solen. Det andet C2C
princip handler om at basere produktion og bygninger p& energi
fravedvarende kilder s&dsom sol og vind. Disse energikilder er uud-
tommelige.

VARDSAT MANGFOLDIGHED

Inspireret af naturens mangfoldighed og evalutionare udvikling
tilskynder det tredje C2C princip os til at vaerdseette mangfoldig-
hed af naturens arter, menneskeskabte kulturer og lasninger.

Disse tre principper er fundamentet for C2C. Principperne define-
rer og understatter to metabolismer for alle materialer - det bio-
Togiske kredslab og det tekniske kredslab.

Diagram Z: Det biologiske og tekniske kredsleb, hvor maternaler enten kan bioned-
brydes eller recirkuleres i nye produkter

Diagrammerne 7-8, der er vist 7 dette kapitel, er egne bearbejdninger af onigindmateriale sjet
aft € 2012 McDonough Bravngart Design Chemistry. LLC. Used under Ticense. ATl rights reserved.

INDLEDNING
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° WooD ENERGY FACADE
CONSTRUCTION AND ROOF

© niconere O e
GREEM CLEANING

© nrecucenr © ~roeanG
INDODR CLIMATE CARPETS

o ACTIVE GYPSUM
PLASTER

BITUNEN TREE @ vrovoiensiass
LANDSCAPE PAVEMENT
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Materialekredsleb

@

Vedvarende Energi

®

Bgete Biodiversitet

@

Gren Mobilitet

Q)

Rent Vand

Materiale Screening
Genindvinding af Tek. Neerring
Genindvinding af Bio. Neerring

Indeklima og Luftkvalitet

Optimeret Energiforbrug

Installationer

Energikvalitet

Vedvarende Produktion

Grenne niveauer

1: Konventionel

Skabelse af Grenne Omrader

Habitat

Fodgeenger + Cykel Adgang

Vedvarende Drevet Transport
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3: Eco-Effective

4: Regenerativ

Regnvands Infiltrering
Optimeret Drikkevandsforbrug

Qkologisk Spildevandsrensning

100% POSI-
TIVT MAL

Cradle to Cradle

<

. .

-
cor™ gFFE
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Overgangsteknologier

Tre faser mod et 100% godt mal

FASE 1 - ANALYSE

Veerdier formuleres som malsaetninger i analysefasen og sigter mod en intention

om et 100% positivt mal.

En raekke specifikke strategier opstilles, der enten kan bruges til at minimere
negative effekter eller maksimere positive effekter. Hver strategi geres

operationel gennem opstilling af en raekke konkrete redskaber.

En raekke méalbare skridt ber formuleres, for at kontrollere, hvorvidt elementet
lebende skaber den forventede veerdi og er gavnligt bade socialt, ekonomisk og

miljemeessigt.
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Kan vi bygge i morgen
med affald fra i dag?
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Techical Materials

Biological Materials Miming / Materia]
Manufacturing

®

@ )<

Farming / g § Parts
Callection Manufacturer
Biochemical
'«-‘*‘ _j’-' Feedstock =
> 0 Product
/ Manufacturer
Senvice ‘
Cascades  Provider
Biogas
Mairtenan
Anaerobic Digestion / .

Biochermical Feedstock - R
% Recavery s Leskage -
" ¢ L To be minimized
2010

Composting 5 -
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Biological Materials

Mirmng / Material
Manufacturing

Farmming /
Callection

Parts
Manufacturer
Biochemical
Feedstock

=

Produc
Manufacturer

Senvice
Biogas

Cascades  Provider

Anaesrobic Digestion /
Composting

E-:nl:Lrnf-r
Extraction of
Biochermical Feedstock
Energy &
'-,‘ Recowvery

Leakage -
n, . To be minimized

Landfill
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Kan vi genanvende
vaerdi og ikke volumen?



Exposition / Exterior
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CIRCLE HOUSE / DEMONSTRATOR
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Wall Beam Deck

CIRCLE HOUSE / DEMONSTRATOR
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™ Strategy for
Ty Circular Economy

THE DANISH GOVERNMENT

Strategy for T
Circular Economy

< &
alue and betterenvironment ?
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Cm CEN/TC 350 SC1

european standards
circular construction
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Hvad kan jorden beaere? Hvad er de planetaere graenser?

.... P4 dansk ogsa omtalt som ‘Absolut Baeredygtighed'’

. . Home.Earth



Hvad kan jorden beaere? Hvad er de planetaere graenser?

.... Der er 2 Planetaere Graenser. Men kun 2 ‘core boundaries’ klimaforandring og biodiversitet

Climate
change

e
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Hvad kan jorden beaere? Hvad er de planetaere graenser?

.... Der er 2 Planetaere Graenser. Men kun 2 ‘core boundaries’ klimaforandring og biodiversitet




BREAKING BOUNDARIES
THE SCIENCE OF OUR PLANET

~ NETFLIX
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https://www.youtube.com/watch?v=Gb6wQtNjblk&t=119s

Defining sustainability:

1987- Brundtland

rapport

En baeredygtig udvikling er en
udvikling, som opfylder de
nuvaerende behov, uden at bringe
fremtidige generationers
muligheder for at opfylde deres
behov i fare.

Miljpmaessigt, Socialt, @konomisk.

UNITED NATIONS

"Sustainable
development is
development that meets
the needs of the present
without compromising
the ability of future
generations to meet
their own needs."



. . Home.Earth

Vi skal kunne give et balanceret svar med flere bundlinjer

| skonomisk, social, og miljgmaessig baeredygtig balance

DOUGHNUT
ECONOMICS

A9 Seven Ways to Think Like a

FUTURE

. Ty
it bt g asd sesolubiorsny Drorge Mashiol 2017

1987



. . Home.Earth

Vi skal kunne give et balanceret svar med flere bundlinjer

| skonomisk, social, og miljgmaessig baeredygtig balance

8 | »p ] DOUGHNUT
UURE:
- Seven Ways to Think Like a

21st-Century Economist
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First sector collaboration:

Doughnut for Urban
Development




We have a Dream Team

5 37’:, ' ‘ag_
DOUGHNUT . DTU : ( Stockhalm
EEE,’C',?,”'CS . .Home.Earth %, University

-~
&
¢, o~ Stockholm
26 yuivet Resilience Centre

. GREEN
BUILDING
EFFEKT Vandkunsten sweco 2 §A Q.
DENMARK

Collaboration across experts, universities, urban advisors and developers.

Realdania
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AndorsBjpm
Allocaten Pricies

Emil Engelbrecht
‘Graphic Design

Ingo Fetzer
Planetary Boundanes

Andrew Fanning
Doughnut Econamics

Emil Bender Lassen
Impact Design

bnsthan Leonardsen
Sacial mpact

Artur Branry
Planetary Boundries

EnichSahan
Doughnut Economics.

Kate Raworth
Deughnut Esanomies
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Wi e
seslimpact

Moren Ryberg
‘Ao ation Principles

NicolsFrancart
Life Cycle Assessren

Cardline Clausen
Aocstian Paneples

Frededi Moberg
FnetaryBoundaries

Dan Pham
iyt Design

Harpa Birgisitic
L Cycle Asserssment
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Kate Raworth,
Co-founder and Conceptual Lead, DEAL

Kate provides conceptual leadership on Doughnut

Economics, within the team and in the emerging
mamunity of s id
i

h
the international best-seller Doughnut Economics: seven
ways to think ke a 21st century economist which has
been translated into 20 languages. Over the past 25 years
she has worked with Oxfam, UNDP, and in the Ministry of
Trade and Industry of Zanzibar, She currently teaches at
Oxford University and Amsterdam University of Applied
Sciences.

f

An introduction with Kate Raworth

Why Doughnut Economics

Kasper: Hi Kate. Being an architect and a developer
myself, | see Doughnut Economics as the best way
togive a balanced answer to the original Brundtiand
Commission (1987) definition of economic, social, and
environmental sustainability.

What made you conceive the vision of the Doughnut?

Kate: When | studied economics at university back
in the 1990s | was deeply frustrated that the implicit
goal was economic growth, endlessly - no matter
how rich a nation already was - and | refused

to accept that the destruction of the living world
should be framed as ‘an environmental externality:

Many years later, in 2009, when | first encountered
the nine planetary boundaries framework, created
by Johan Rockstrom, Will Steffen and many others,
it sent a bolt of adrenaline right through me: here
were Earth-system scientists defining an ecological
limit to human economic activity: a circular

it was first published in 2012, demonstrating the
power of pictures to reshape world views, and also
revealing many people’s strong desire to recognize.
and engage with the interconnectedness of the
world's social and ecological challenges.

Kasper: My journey of how to define and practice
sustainability in urban development started

with the ‘Cradle to Cradle’ philosophy and the
regenerative approach of "doing more good” rather
than “doing less bad”

Then came the introduction of Circular Economy
that focuses on creating man-made ecosystems
and business models that could support and scale
solutions for a world without waste.

Now we introduce the Doughnut Economics for
Urban Development as a sector-focused manual
with frameworks for how to address the ecological
ceiling, social foundation, and business design.

boundary beyond which should ot
go.| saw it as the beginning of a new economics,
one rooted in respecting and protecting the fife-
supporting systems of planet Earth,

Atthe time | was working at Oxfam, where

we focused on advocating for people’s rights
worldwide - such as sufficient food, healthcare,
education, living wages, decent work, political
voice, and personal security. This made me think:
if there is an outer limit beyond which humanity's
collective resource use should not go, sotoo there
is an inner limit of human rights, below which no
one should fall. So just as there is an ecological
ceiling there s a social foundation. | drew a set of
social boundaries within the planetary boundaries
and in the process tuned the circle into a
doughnut. The image rapidly gained traction when

Would you agree that Doughnut Economics is a
f the ab d thinking, and
‘what do you think it offers additionally?

Kate: The Doughnut aims to provide a compass for
the 21st century, but what kind of mindset would
enable us to get there?

That's the question | sought to answer in writing
Doughnut Economics, and | read widely across
disciplines to do so. The book Cradle to Cradlle by
Michael Braungart and Bill McDonough was one of
those memorable a hal’ moments for me, including its
focus on going beyond being ‘100% less bad to ‘doing
good! In addition, Janine Benyus' work on biomirmicry,
Herman Daly's foundations of ecological economics,
and Dana Meadows' approach to thinking in systems
were also huge influences on me,

womrpom)
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Introducing

‘The Doughnut for Urban Development take a departure

paitin the original Doughnutfor social and planetary

boundaries. The inner rng, the social foundation represents

the minimum social standards require for human well-

being, whil the outer ing, the ecdlogical cefing represents
it §

is regenerative and distibutive by design

‘There are twonotable additons. To the social foundation
‘we have added an additonal ring which categorises the 12
originalsocial dimensions by the principles of connected,
inclusive, equitable and responsible urban development.
othe ecologicalceling, we have added an additionl ring
‘which representsthe two core Earth systems of cimate
stabilty and healthy ecosystems.

‘We unrallthe social foundation ofthe Doughnut for Urban
Development at the end of Chapter 2 and we unroll the
i L

atthe end of Chapter 3.

€cOLOG!

Figura & The Doughut o Urban Development
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Doughnut for Urban Development / Manual

free,
by digital download in both Danish and English. Please share it
with relevant stakeholders in your professional network.

Doughnut for Urban Development / Appendix

free, by digital download in both Danish and English. The Appendix

book. Thisis where you can find the ‘Off-Site Biodiversity Tool

Doughnut for Urban Development / Database

Doughnut for Urban Development Database s the detailed

You

d adi buid your own library

Doughnut for Urban Development / Toolkit

Doughnut for Urban Development Toolkit follows the ‘Doughnut
Unrolled methodology and can be used to facilte workshops.
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SUSTAINABLE

Minimum Do No

Safeguards Significant Harm Substantial

Constributions

Transparent Social Impact Assessment — Locally and Globally
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The Doughnut for Urban Developrment, 2023, Figure & The Doughnut for Urban Development, 2023, Figure &



ECOLOGICAL CEILING

Q

LOCAL GLOBAL

How can this development
restore and be inspired by its
surrounding Nature?

How can this development respect
the health of the whole planet?

o dins
wr
LOCAL GLOBAL

How can all the people in this How can this development respect
development thrive? the wellbeing of all people?

SOCIAL FOUNDATION

The Four Lenses of the Doughnut for Urban Development
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Set absolute carbon budgets

Set biodiversity targets
(onsite and offsite)

Transparent social impact
assessment
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‘ homedotearth eoe

‘ homedotearth Wild on purpose %@

As we refer to ourselves as a company that cares for the planet,
here are some insights about what we are doing to operate in a
planet positive way.

To reach our biodiversity target, we collaborate with partners and
use the latest best practice for urban greening. One impactful
tool is urban green spaces that are wild on purpose,
encompassing more biodiversity than classical gardening while
impacting also surrounding spaces. 89

‘Wild on purpose

QY W

&7 Liked by majavlk_art and others

@ Add a comment...




Biodiversity NetGain

Malet er at blive bio-positivved brug
at metoden Bjodiversity Net Gain

@get biodiversitet

Tilfgj ny natur

Skab gkosystemer

Biologer har i august kortlagt biodiversiteten pa sitet
forat etablere en baseline som vi malbart vil forbedre.
Biodiversity Net Gain er en tilgang til byudvikling som
er formuleret i England og i 2021 vedtaget som krav
for nye byudviklingsprojekter i blandt andet London.
Princippet er at kortlaegge den eksisterende biodi-
versitet og indarbejde tiltag i projektering der sikrer
malbar forbedring af biodiversitet. Til kortlaegning og
effektmaling anvendes Biodiversity Metric, som er et
kvantitativt system, hvor areal og kvalitet af habitater
og beplantning indgar.

Kortlaeg naturen




Registering af eksisterende baseline

Home.Earth.01 - Biodiversity calculation

SLA, baseline calculation, sept. 2021:

New habitat type :Biodiversity Metric Distinctiveness SLA recom- Area (m2) HUunit/ha  :Total habitat
habitat (score) mendation saved/new units
(m2)
Bevaret krat med traeéHeathland and Low (2) 500 021
. shrub/mixed/
schrub
Ruderat Urban/vacant, Medium (4) 580 4,04 023
. derelict, bare ground
Bytraeer Urban tree Medium (4) 1760 320 3,36 0,11
@vrig ny bevoksning, :Other woodland, Medium (4) 2640 1400 3,02 0,42
smatreeer mv. mixed
Stauder, urter og Other neutral Medium (4) 1450 7,36 1,07
graesser grassland
Regnbede** Sustainable urban Low (2) Q90 2,77 0,02
drainage feature
Grgnne tage*** Extensive green roof Low (2) 1350 1065 3,95 0,42
(min.50%)
Grenne facader Ground based green Low (2) 480 2,65 0,13
wall
Total 2,61

**kun regnbede i lokalvej er regnet her
**her er regnet med 35% graent tag pa bygninger + 100% pa skure



gw.ﬁlﬂi\_ﬂnu&v =

l




Circularity.Tool




. . Home.Earth

Strategy: Towards 100% circularity in all stages we are deploying internal
tools from design, construction, operation to end-of-life

Material Circularity Building Circularity

”~ <

Seperate Design

Evaluate

Recycle . 3 }

] « N’

= Yy

Source

Reuse

Deconstruct

~

|
Produce :

Passport.Tool

Material.Tool
HOme.Earth material bank

Circularity.Tool




Lack of transparency is a barrier for circular economy in construction

SustainableBuild materialepas UDKASTd2n 12. okt. 2021

SustainableBuild Materialepas

Materialepas er et sat data, der beskriver definerer egenskaber ved materialer i produkter, der giver dem =
v il nyttigg@relse, genbrug o genamvendelse. =
Gerstpaser Fiemanam M P =
Pasnumber- nikt passnummer = — = —
Oprettet DD MM.AAAR. . e — e ———
Senestzndret: DD.MMLAAAR. Rev. nr: EeHEEs = =
3. parts verificeret: Verificerings organisation:
O CNe Verificer inf ier inf

1. Product info 2. Suppher info 3. Content

% af varen der deklareres:

declaration

Generisk produkt navn F L
Firma navn i firma skrift A/S
Iogo

AhhhhbhAhihh

bhhhhbhbhahhh
hhhhhhhhhhhh
““‘h‘ihhh. supplier
AhAAAAAAAAAA
AAAAAAAAAAAALI
hhnnihhhhilh

Photo by Diego Gonzilez on

Specific material

SustainableBuild
Materialepas

!ﬂ

TS

il

7.Indoor climate 8. Reuse potential
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We have developed a system that can 'score’ the circularity rate

No DfD Low DfD Medium DfD M High DD M Full DD

Example: Outer wall per m2

A Q 1. Brick wall
§ Building \\h~§Q S }
2. Gypsum board }
3. Insulation }
4. Layer
& Module 5. Layer } ®
w IR
S 6. Layer } ’
© -
> 7. Layer
) |‘J‘ Element
>
<
(@)
=
O Component
=)
o
Example: Contractor defines assembly of building part
» Sub- | i
¥ component ’ls ¢
Layer Volume Subcomponent Component Subcomponent
1. Brick wall 0,18 Yes Yes No
- : 2. Gypsum board 0,02 Yes Yes Yes
Glued/ Seamed/ Screwed Bolted Clicked )
Spackled Clipped 3. Insulation 0,25 Yes Yes Yes

Reversibility value ~— ——»
Disassembly rate per m?: 87.4 %
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Methodology is inspired by systems thinking and mounting reversibility

The building has been divided into three layers; elements

components and sub-components. DS / ISO 20887: 2020 Building levels in BIM technical platforms
defines them as follows:

Element: "... an essential structural part of a construction” Q

1
1
1
U
1
1
1
. Level 5 Level 4 Level 3 Level 2 ! Level 1
Component: “product manufactured as a separate unit to serve Subcomponent Component Element Module | Building
[ . . 1 . .
a specific function or functions”. - Insulation mat - Awindow incl. frame - Wall element - Panelized- 1 - Building
- Gypsum board - A doorincl. frame - Box module Volumetric i - Foundation

- Glazing - Pipes, joints and bends - Fagade - system 1
Subcomponent: "... breaks down a component into its smaller ] _ element :
. . . . . Underconstruction - MEP system |
pieces, e.g. the ductwork in a heating or cooling system; the |
. 1
panes used for curtain walls ...". !
i
1

L | :

owest ' Highest
- 1 building level Out of scope building level

Levels of reversibility in mounting

methods

Glued Spackled Seamed Clipped 1  Screwed Bolted Clicked
Inspired by - Inspired by panelized and - : i
DS-1S0 20887.2020 volumetric systems Least Nt Most
Design for disassembly reversible reversible reversible

and adaptability



Documentation aligned with impact frameworks and available online and open-source

DESCRIPTION DESCRIPTION

B!
MATERIALS

Wood

Naerheden

Mineral

Supply chain o,
transparency 78 /3

Design for disassembly 84%

“/ Carbon footprint 54
kg CO,/m?/a

Naerheden P —
2 of 159 ap: anda
otal rea of Lorem ipsum dolor sit amet,
:
PaSSpOI t.Tool
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Byggeriets nye Bundlinje
- Co2 budgetter

Bygningsreglement
- 2023

DGNB guld
- gennemsnit

DGNB guld
- inklusive drift

Frivillig Baeredygtighed
- 2023

Home.Earth Neerheden
- 2023

12,0/Kg/Co2/m2/ar

9,2 Kg/Co2/m2/ar

11,0 Kg/Co2/m2/ar

8,0 Kg/Co2/m2/ar

5,2 Kg/Co2/m2/ar



Byggeriets nye Bundlinje
- Co2 budgetter

Bygningsreglement 12,0/Kg/Co2/m2/ar
- 2023

DGNB guld 9,2 Kg/Co2/m2/ar
- gennemsnit

DGNB guld 11,0 Kg/Co2/m2/ar

- inklusive drift

Frivillig Baeredygtighed 8,0 Kg/Co2/m2/ar
- 2023

Home.Earth Naerheden 5,2 Kg/Co2/m2/ar
- 2023

Absolut Baeredygtighed 1,6 Kg/Co2/m2/ar
- 59m2 per person
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We have developed Carbon.Tool a holistic footprint tool beyond industry
standards for early LCA and LCC optimisations

The tool will be applied on projects to ensure life cycle impact

Current tools that perform LCA and LCC calculations require a high
resolution of detail and are mostly performed in late stages where
3D modelling is complex and decisions are ‘frozen’ giving low
opportunities for impact reductions.

With our new tool we take leadership by capturing early CO,,
CAPEX and OPEX opportunities to maximise the full potential of
projects.

The tool works from preliminary stages and can perform a full
LCA/LCC (forecasting 50 years ahead) when a 3D model is only a
geometric shape, followed by providing input for 30 parameters.
The calculations provide full transparency and illustrates trade-offs
across environmental and cost dimensions for a set of scenarios.

Our tool applies country specific standards and works in Denmark,
Finland and Netherlands, and will be expanded when we enter new
markets.

High

Opportunities to reduce LCA and LCC

Carbon.Tool

LCCbyg tool LCAbyg tool
application’ application?

One [~
Click KCA
One Click LCA
application?

Time
Preliminary Concept Design Technical Construction

studies Design Development Design

1: DK industry standard. Partial LCC performed around mid-stages;
2: DK industry standard. Full LCA auditing performed around technical design;
3: Applied across 100+ countries. Full LCA auditing performed around technical design.



Baseline - best curent practise

Environmental impact

Life Cycle Assessment: kg CO2/m2/year — GFA
m kg CO2/m2/year > GFA
2,00
1,80
1,60
1,40
1,20
1,00
0,80
0,60
0,40
0,20
-
o . ’ - Energy
External External Internal Roof Floorand Foundations  Windows Techhlcal Balconies = Stairways e
walls facades walls slab services andterraces andramps N
m kg CO2/m2/year — GFA 0,61 0,17 0,30 0,49 1,11 0,80 1,15 0,72 0,43 0,06 1,84

Total

7,68 kg CO2/m2/year — GFA

*Measurement should be changed according to national regulation, certification scheme or purpose

Building part

External wall
External wall
External facade
External facade
Internal walls
Roof

Roof

Floor

Floor

Floor

Floor

Floor
Foundation
Windows

Balconies & terraces

Energy
Energy
Technical services
Stairways & ramps

Renewables technical

Material type

Wooden frame
Reinforced concrete
Wood planks
Fibrecement board
CLT element
Wooden structure
Fibrecement cladding
Wooden structure
Concrete structure
Concrete slab

Wood planks
Ceramic tiles
Concrete foundation
Tripple Glazing, wooden-alu

Aluminium with wood flooring

Electricity grid

District heating grid

GWP/m2
(50 yrs)

31,5
87,20
13,00
10,00
57,00
58,40
22,00
36,00
76,00
141,00
18,00
27,00
Reference
207
528,40

9,85
82,36
Reference

Reference



Baseline - with many adjustments

Life Cycle Assessment:

kg CO2/m2/year — GFA

1,20

0,60

0,20

0,00

m kg CO2/m2/year — GFA

W kg CO2/m2/year - GFA

-0,15

l

-0,09

External walls

0,37

-0,09
-0,04
External Internal walls Roof
facades
0,17 0,30 0,36

-0,03
v

-0,14

Fclnd
slab

0,94

-0,13

Foundations

0,64

-0,38

l

Windows

0,77

+0,22 -1,77
| I .
- .
Technical Balconies  Stairways and Energy
services  and terraces ramps consumption
0,99 0,43 0,06 0,07
Total
5,31 kg CO2/m2/year — GFA
*Measurement should be changed according to national regulation, certification scheme or purpose

Building part

External wall
External wall
External facade
External facade
Internal walls
Roof

Roof

Floor

Floor

Floor

Floor

Floor
Foundation

Windows

Balconies & terraces

Energy
Energy
Technical services
Stairways & ramps

Renewables
technical

Renewables
technical

Material type

Wooden frame
Reinforced concrete
Wood planks
Fibrecement board
CLT element
Wooden structure
Fibrecement cladding
Wooden structure
Concrete structure
Concrete slab

Wood planks
Ceramic tiles
Concrete foundation
Double Glazing, wooden-alu

Aluminium with wood flooring

Solar PV onsite

Heat pump onsite

Solar PV

Heat pump

GWP/m2
(50 yrs)

14,06
70,73
13,00
10,00
57,00
37,55
22,00
19,04
76,00
141,00
18,00
27,00
Sweco
138
528,40

0
0
Reference
Reference

154,58

352,37



Energy Machines
» Decoupled district heating @ 'q

* Energy-as-a-service contract |
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* Local self-sufficiency expected at : i i e
aprox 75% ! :

° Combining heating, COO|ing, : e - st Il

. . . . [ \E’T ‘_j

ventilation and PV production in :
one integrated software platform :

 Elements are PV panels, heat .'. : =
pumps, geothermal storage, :
heat capture from ventilation : Wy
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Circular Kitchens

* Initial cost versus life cycle costing

« Choice of quality kitchen x2 the price

» Cost neutral to Home.Earth over 15 years
timespan

Significant savings for the tenants

While minimizing tons of
waste

A comparative analysis of a std.

Huge .
kitchen vs a Stykka Kitchen. g2 savings

ﬂ TCO calculation - Euro
Fi Redige Se indeat

Fomaidr Dats Vaisler Manlp  Sdeis edgeing ey forstaget

-n@ P oo

o imaact pr unit

i €
Vabuation impact o prviect €

o
1%

B0 € aEm
10

Lus £ 2mssz

me (Stykka vs. Standard) Accumulated waste over time (Stykka vs, Standard)

bk v B e




Home.Earth

In Copenhagen apartments have increaced 7.3% in value per year since 1992
- which is equivalent to 667% siden 1992

m2731% m 3741% = 4656% = 566% = 6569%

B 334% = 3943% = 4953% =~ 5862% = 6872%

B 3236% ® 4145% ® 51-55% 6.1-65% ® 7-7.4%
Source: Boliggkonomisk Videnscenter; Inflation i samme periode pé 39.9% (DST, Forbrugerprisindeks) " 34-38% ® 4448% ® 53-57% ® 6367% ® 7.2-76%



Danish statistics on housing burden

Poland
Finland
France
Sweden
Austria
Netherlands

ltaly

EU27
Denmark

Germany

5,4%
6,3%
8,4%
10,1%
10,7%
10,7%
11,2%
12,2%
20,3%
22,2%

levels and personal square meters

Poland
EU27
ltaly
Finland
France
Austria
Germany
Sweden

Netherlands

* Defineret som andelen af hustande der benytter mere end 40% af sin disponible indkomst pa boligomkostninger
** Diskrepansen til foregdende side skyldes at den gennemsnitlige boligstarrelse opgeres til 118,1 m2 pa Eurostat og 112,5 pa Danmarks Statistik

Kilde: Eurostat (ILC_HCMHO02)

27
38
39
42
43
43
47
48
49

. . Home.Earth
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117



1-vaerelses (43 m2)
studio med hems, altangang og fransk
altan

3-vaerelses (67 m2)
2 plan med ankomst og
opholdsrum i terraen

=

R

il

2-vaerelses (46 m2)
1 plan med depot og fransk altan

lE et
=] =
-_— " ||:§-<\ =

i

Ty

|
3T

i |
1

o

f-vaerelses (95m2)
1 plan med altangang og ‘forhave’ og
2 franske altaner

2-vaerelses (70 m2)
1 plan med altangang cg ‘forhave’
mulighed for ekstra veerelse

5-vaerelses (128 m2)
1 plan med altangang og ‘forhave’, to
badeveerelser og fransk altan

X

3-vaerelses (83 m2)
1 plan med altangang og forhave"
og fransk altan

1

1-veerekes, 43 m2

2-vaerelses, 46 m2

2-varekes, 46 m2

2-varelses, 70 m2

3-vaerekes, B3 m2

3 vaerelser, 67 m2

f-varekes, 95 m2

S5-vaerelses, 1268 m2
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Our first project will be 75% better than the current sustainability “gold standard”

LCA: Comparing our first project (Neerheden) to industry standards and planetary boundaries

-45%
12.0 11 - > 1.6
Kq CO2 / 'BR23  DGNB Gold! H.E Nzerheden Planetary
sqm / year boundary?
-75%
708 649 > 96 .
Kg CO2/ 'BR23  DGNB Gold H.E Naerheden Planetary
person / year @59sgm  @59sgm @ 27 sgm boundary
/.4 6.8 1.0
#Planets needed BR23 DGNB Gold H.E Naerheden Planetary
to sustain the @59sqm G 59 sqm @ 27 sgm boundary

way of building

1: LCA boundary for embodied carbon/materials of 9.2 kg CO2/sqm/year, no target for operational carben but industry average 1.8 kg CO2/sqm/year; 2: Assuming 59 sgm per person
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Download all the open-source resources

The Doughnut for Urban Development is an open-source project and all the resources can be downloaded for free. We hope they will be valuable

to you - and that you will help us share them with relevant people and organisations.

o

Il &5

ELUE]

Appendix

Database

A digital download of the Manual in Danish
and English

(Download (EN))
(Download (DKD

The Appendix provides the scientific basis
for the content described in the Manual

<Download (EN))

The Database gives an overview of the
frameworks behind the impact areas
described in the Manual

(Download (EN))

home.earth/doughnut

([N

Toolbox

The Teolbox contains the Biodiversity Tools
developed as part of the project

(Download (END
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