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Programme

10:00 Official opening of the forum

Key Note Presentation by Principal Responsible Investment Specialist of the Bank of Finland, Anna Hyrske

Opening words by the Finnish Minister of Climate and Environment, Kai Mykkanen

10:40 Session 1: Policies for low carbon construction

Climate Impact of Construction: EU policy overview & Q&A by Policy Officer in DG GROW, EU Commission, Philippe Moseley
Whole Life Carbon Regulation in Finland and Nordic Collaboration by the Finnish Ministry of the Environment, Kirsi Martinkaup pi
Policy updates from Nordic countries and Estonia

Nordic Policy Overview of Whole Life Carbon Regulation by the Head of Secretariat of Nordic Sustainable Construction, Helle Redder Momsen
12:30 Lunch

13:30 Session 2: Carbon budgets for buildings

From carbon budgets to limit values by Research Associate of KU Leuven, Dr. Martin Rock

Towards climate reporting of the building stock by Senior Specialist of Sweco Denmark, Morten Walbech Ryberg

Limit values: First experiences from Denmark by Specialist from the Danish Authority of Social Services and Housing, Helle Redder Momsen
Panel Discussion: How can the built environment support carbon neutrality?

14:45 Coffee break

15:15 Session 3: The business of carbon neutral construction

Market Outlook for Denmark by Director of the Danish Construction Federation, Anders Stouge

Market Outlook for Finland by Leading Specialist of Granlund consulting, Charlotta Nyholm

Market Outlook for Iceland by Project manager of green building Council Iceland, Katarzyna Jagodzinska

16:00 Closing Words

Greetings from the City of Helsinki by Deputy Mayor, Anni Sinnemaki

Closing Words By Dr. Matti Kuittinen of Aalto University, Maria Tiainen of the Ministry of the Environment and

Miisa Tahkanen of Green Building Council Finland

16:30 End of forum



Official opening of the Forum

Opening words
Kai Mykkanen
Finnish Minister of Climate and Environment
Ministry of the Environment

Key note speech
Anna Hyrske
Principal Responsible Investment Specialist
Bank of Finland



Session 1: Policies for low carbon construction

Greetings
Josefina Lindblom / Philippe Moseley
Senior Policy Officer
European Comission

Policy updates from Nordic

countries and Estonia:
Bjorn Karlsson, Iceland

Whole Life Carbon Regulation in Finland
and Nordic Collaboration

Kirsi Martinkauppi Ingunn Marton; Norway
Director of Buildings and Constructions Unit Hannamary Seli, Estonia
Ministry of the Environment Kristina Einarsson, Sweden

Helle Redder Momsen, Denmark

Nordic Policy Overview of
Whole Life Carbon Regulation
Helle Redder Momsen
Head of Secretariat of Nordic Sustainable Construction
Danish Authority of Social Services and Housing



Climate impact of construction: EU policy context

Nordic Climate Forum for Construction, 15 September 2023

Philippe MOSELEY, Policy Officer, DG GROW Construction Unit




Climate policies

Nordic Climate Forum for Construction, 15 September 2023
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EU Emissions Trading System (ETS

« Existing ETS * New ETS : Emissions from

transport and buildings keep
. . . - _ 0 .. : T
Increase of emissions reduction (from -43% rising (30% of EU emissions) -
to -6 - 62% by 2030
comp. to 2005) « For road transport and buildings,

L operational as of 2025
« Remove free allowances for aviation

. . * Emissi duction of 43% by 2030
« Review of the Market Stability Reserve MISSIONSs feduction o oDy

e Climate Social Fund to address

Will now include maritime transport possible social impacts

European
Commission




* The Social Climate Fund will

A Social Climate Fund for a fair transition

Support households,
transport users, and
micro-enterprises
affected by the impact
of the new ETS

Support investmentsin
energy efficiency and
renovation of buildings,
clean heating and
cooling

Provide direct income
support forvulnerable
households

Help finance zero- and
low-emission mobility

European
Commission



Proposal for Framework for the voluntary
certification of carbon removals in the EU

QU.A.L.ITY
criteria

Credible
certification

* Public registries

to be

* QUantification _
. Additionality developed together with

. Long-term storage expert group
« Sustainabil-ITY

* Third-party "‘Cl:‘ %‘ g

verification
. PERMANENT CARBON
e Reliable STORAGE STORAGE IN
certification P
Schemes PRODUCTS




Revision of the EPBD

Nordic Climate Forum for Construction, 15 September 2023
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Long term

vision

for buildings’
contribution to
2050 targets

Climate target plan
e by 2030 the EU should reduce
buildings’ GHG emissions by 60%,

their final energy consumption by 14%

and energy consumption for heating
and cooling by 18%.
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European Green Deal: central role of buildings

Renovation wave

 aims at doubling renovations

o

by 2030 and foster deep
renovations
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Objectives of the EPBD revision

Twofold objective

—> Contribute to reducing —> Provide a long-term vision for buildings
buildings’ GHG emissions & final and ensure an adequate contribution to
energy consumption by 2030 achieving climate neutrality in 2050

State of play EPBD A
v" Council General Approach 25 October 2022 g
v" European Parliament - plenary vote on 14 March 2023 (f
v’ Trilogues have started in May 2023




Green transition of construction: current initiatives

Nordic Climate Forum for Construction, 15 September 2023
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Transition Pathway for construction

Transition Pathway (March 2023):
https://ec.europa.eu/docsroom/documents/53854

Transition
pathway for
Construction

Call for commitments aligning with the Transition
Pathway:
https://ec.europa.eu/eusurvey/runner/TransitionPathw
ayConstruction_Commitments

High Level Construction Forum

17 October: session on the green transition
- Life cycle emissions of construction,

- EU Taxonomy environment Delegated Act,
- CDW Management Protocol.

Sign up for HLCF mailing list:
https://ec.europa.eu/eusurvey/runner/d5823bdd-

cd51-798d-ad6d-3807202c4903

European
Commission


https://ec.europa.eu/docsroom/documents/53854
https://ec.europa.eu/eusurvey/runner/TransitionPathwayConstruction_Commitments
https://ec.europa.eu/eusurvey/runner/d5823bdd-cd51-798d-ad6d-3807202c4903

Construction Products Regulation revision

CPR review:
https://europa.eu/!Dy69pr

*Unlock growth and Improve Greening of
jobs potential competitiveness manufacturing

Sustainable built Circular economy Digitalisation of
environment construction

European
Commission



https://europa.eu/!Dy69pr

Preparatory Action: Analysis of GHG emissions and removals

of EU buildings and construction (2023-2025)

Overall objective: comprehensive overview of the effect on whole life cycle GHG emissions and
carbon removals of the EU buildings sector and the associated construction, renovation and
demolition activity.

Specific Objectives:

* 1. Model the whole life cycle impact of the EU building stock (and at national level) and the
associated construction, renovation and demolition activity on GHG emissions and carbon
removals.

e 2. Assess and compare strategies (across national and EU building stocks) for whole life
cycle GHG reduction and carbon removal, within the perspective of reaching climate
neutrality and resilience in 2050 without harming significantly other environmental goals.

« 3. Improve availabilty of data to analyse whole life cycle GHG reduction and carbon
removals including a methodology for future monitoring.

Website https://c.ramboll.com/life-cycle-emissions-of-eu-building-and-construction

European
Commission


https://c.ramboll.com/life-cycle-emissions-of-eu-building-and-construction

Study ‘Measuring the application of circular approaches’

Study aimed to identify to what extent companies in the
construction ecosystem are applying circular approaches in
practice

* A majority of companies (70%) are applying circular
approaches.

* Only a minority (38%) are measuring this.

* Recommended 19 indicators to measure circularity in
construction

 Drivers and barriers to measurement identified.

Final study report: https://europa.eu/!fJdBhh
Annexes: https://europa.eu/!qHKTfc

European
Commission



https://europa.eu/!fJdBhh
https://europa.eu/!qHKTfc

Study ‘Measuring the application of circular approaches’

* Reused/recycled content (% by mass) (B)
* Average age at demolition (Yzars) (U)

@ Procurement
p

* Residual value per unit product/ material at
end of life (euros per functional unit) (P)
* Part of an Extended Producer Responsibility

system (yes/no) (P)
N

* At concept stage: comparison of asset life cycle
assessment (4gC02 eq/ m2/yr) (B)
* Realistic end of life scenarios developed

(ves/no) (P)

End of life/
deconstructio
n (future
assets)

* Designed for disassembly/deconstruction (%
’ reuse potential by mass) (B)
* Average reused and recycled content in new

 Construction related waste generated
through refurbishment cycles (fonnes/ 100K \
Euros (project value)) (B)

Refurbishmen

/adaptive Design (incl.

* Refurbishment/transformation rate of reuse/ - buildings/infrastructure (circular inputs) (%
buildings/infrastructure portfolio (% of Loy y de°°"|f)“”°t'° by mass)(0)
buildings/infrastructure refurbished,/ year) repair
(0)

Handover
/use/ asset
management

« Effective utilisation of building (e.g. levels of
occupancy) or asset; intensiveness of use
(hours of utilisation/m?) (B)

* Predicted service life of

* Remanufactured/reused content (% by
mass) (P)

* Reused, recycled and secondary content
input (manufacturer level) (% by mass)(0)

- . . Demolition (of
buildings/infrastructure portfolio (average e";,‘(’,;t:ﬁg o

number of years) (0) assets)

» Wastage rate atinstallation (% by mass) (P)
* Construction waste generated on and off site
(tonnes/ 100K Euros (project value) (B)

* Hazardous waste generated at demolition (%
by mass) (B)
* Average age at demolition (years) (U)

Indicator level of
application;

P: Product level

B: Building/asset level
0: Organisational level
U: Urban level

The two stages in grey are
not necessarily a part of
the ecosystem - as they
might occur or not.

European
Commission



Study: Background data collection for future EU end-of-waste
criteria of construction and demolition waste

» Waste Framework Directive, Art.6 (End-of-Waste)

e Commission is required to assess need for EU-wide S TR ’
EoW criteria. S, ¥a =k £ . “"'ﬂm
e Study (2023-2024) aims to produce priority ranked \ - ""n' ﬁf -WaSte |
list of waste streams for possible development of °Crit "'"h a of éCO n S '
EU-wide end-of-waste and by-product criteria. ) ! JWMM AT I el
. a emo

Study website: https://eu-cdw-eow-prioritylist-tauw-
group.hub.arcgis.com/
Study ends Q1 2024

European
Commission



https://eu-cdw-eow-prioritylist-tauw-group.hub.arcgis.com/

EU Construction & Demolition Waste Management Protocol

EU CDW Management Protocol (2016)

Guidelines for waste audits (2018)

Voluntary guidance documents (link), now being revised
and updated

Revision now underway. It will aim to reflect recent
policies (e.g. CEAP, Taxonomy, CPR), technical
developments

Collaboration/co-creation with Member States and
stakeholders expected during 2023-2024

EU Construction & Demolition Waste
Management Protocol

September 2016

Guidelines for the waste audits
before demolition and renovation
works of buildings

EU Construction and Demolition Waste Management

European
Commission



https://single-market-economy.ec.europa.eu/news/eu-construction-and-demolition-waste-protocol-2018-09-18_en

Whole Life Carbon roadmap and Level(s)

Nordic Climate Forum for Construction, 15 September 2023
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Roadmap development

* Finalisation of support study, setting out baseline and scenarios https://c.ramboll.com/whole-life-carbon-
reduction

* Expert working group supporting contractor to validate scenarios and clarifying actions for sector transition
 Public consultation over the summer, seeking opinion on key areas of action as well as for policy guidance.

* Roadmap presented in Staff Working Document

European
Commission



https://c.ramboll.com/whole-life-carbon-reduction

Level(s) framework for sustainable building

® Q

European I A
- Commission English Search

Energy, Climate change, Environment

* Level(s) as a basis for measuring and reporting on whole life

» Level(s) appearing in legislation (e.g. EED, EU Taxonomy, EPBD) Home:)“Topice: s Circularaconumy - Level(s)

* Importance of maintaining and updating Level(s) - contractor
appointed

Level(s)

European framework for sustainable buildings

European
Commission




Thank You! Merci! Gracias! Diolch!

O
ﬁ[m EU Construction Ecosystem o BY


https://single-market-economy.ec.europa.eu/sectors/construction_en

Whole Life Carbon Regulation in

Finland and Nordic Collaboration

Nordic Climate Forum 15.9.2023
Kirsi Martinkauppi

Director, Buildings and Construction Unit



Essential changes in new Construction Act 1.1.2025

* The fight against climate change will be introduced as part of construction

legislation
* New essential technical requirements for the building about life cycle and |
low carbon

* Asimpler construction permit system and higher construction permit
threshold to facilitate construction:
* One form of permit, construction permit
 The permit threshold is higher than before
* A construction permit is applied for in data model format or otherwise in a
computer-readable format
* Improving the quality of construction:
* Responsibility for the overall implementation to the principal contractor
* Qualification register for the qualifications of designers and foremen.

Ympdaristoministerio
Miliéministeriet
Ministry of the Environment
28.9.2023 26




Planned regulation in Finland:
Climate declaration + material declaration

Climate declaration Material declaration

50 &S
\l/




Planned regulation in Finland:
Climate declaration + material declaration

3. Origin of materials

2. Materials

1. Building components




Whole life carbon limits for buildings before 2025

Material

oroduction Construction Use and replacement End-of-life

NRIRNIK




Material
production

Al
Raw material

supply

A2
Transport

A3
Manufacturing

Construction

A4
Transport to site

A5
Construction
activities

B4
Replacement

System boundaries

Use

B6
Operational
energy use

End-of-life

C1
Demolition

C2
Transport

C3
Waste
management

C4
Final disposal



Nordic declaration on low-carbon
construction and circular economy 10
October 2019

* Astrong commitment to continuing actions
promoting carbon neutrality also in
construction

e The goalis to be a global pioneer in low-
carbon construction solutions

 Development of EU legislation to facilitate the
recycling of construction products

= Active Nordic cooperation launched on the
basis of the declaration.

—> Good opportunity to influence EU legislation
— Joint annual Nordic Climate Forum

https://www.norden.org/fi/declaration/pohjoismainen-julkilausuma-

vahahiilisesta-rakentamisesta-ja-rakennusalan

31


https://www.norden.org/fi/declaration/pohjoismainen-julkilausuma-vahahiilisesta-rakentamisesta-ja-rakennusalan

Current status for the revision of the Construction
Products Regulation (CPR)

Commission proposal for the new CPR on 30 March 2022.
The regulation proposal has been discussed in the period of the Czech Republic, Sweden and
Spain.
The Council reached an overview of the content of the CPR on 30 June 2023.
The European Parliament adopted its position on the Commission's proposal on 11 July.
The council's working group last met on 20 July. 2 meetings are planned for October.
Trilogies going on.
From Finland's point of view, the position of the Council's working group is excellent:
* The position of the CPR Acquis Group is established to take into account the legislative needs of the
Member States;
* Reuse of construction products is covered, but Member States can regulate nationally until the
products are included in a harmonized product standard.
* Environmental sustainability is included.
* Member states have the opportunity to regulate nationally if something critical is missing from the
harmonized product standard.



EU CPR revision /Acquis work

— technical specifications

* Part of CPR revision work / link to
circular economy actions

 Harmonised technical spesifications
are basis for the revised CPR

* Need to incorporate BWR 7 and
regulatory needs of the Member States

* Real oppoturnity for co-op

28.9.2023

Product families and priorities

12
13|
14
15|
18]
17
18

re
6.85%

543%

5.80%

5.86%

5.33%

4.63%

4.60%

4.49%

419%

375%

3.28%

V124 Road construction 22.58 3.27%
M119 Floorings 22 55 3.27%
M489 ETICS 18 .43 267%
IM108 Curtain walling 18.10 262%
IM113 Wood based panels 17.81 2.58%
IM104 Structural bearings 15.09 2.32%
Kits and assembled products 15.75 228%
M121 Wall and celling finishes 14.95 2.17%
IM123 Space heating 14.43 200%
122 Roof coverings 13.65) 1.98%
IM111 Circulation fixtures 13.40 1.94%
118 Waste water disposal 12.70 1.84%
IM27 Adhesive 12.50] 1.81%
V06 Gy psum 12.01 1.74%
/Anchors and fasteners 177 1.71%
M102 Membranes 11.44 1.66%
M35 Glass 11.42 1.65%
IM07 Geotextiles. 10.15 1.47%
M110 Sanitary appliances 9.41 1.36%
9.0 1%

V131 Pipes, tanks not in

Rank Product families wdghled share
points -]

: 47.28 6.85%
2|M120 Structural metallic 44.39 6.43%
- I 40,67, 5.89%
4|M101 Doors, windows 40.41 5.86%
36.78 5.33%
6|M103 Thermal insulating 31.93 4.63%
7|M112 Structural timber 31.71 4.60%
8 { ortar 30.95 4.49%
9|M116 Masonry 28.88 4.19%
10 Aggregat 25.88 3.76%

Any observation is welcome!

re
u C European
el Commission
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What will change in the EPBD

Article 7(2):Member States shall ensure that the life-cycle Global Warming Potential (GWP)
is calculated in accordance with Annex Ill and disclosed through the energy performance
certificate of the building.
The directive proposal includes proposals with schedules:

* the zero-emissions of new buildings

* the obligation to improve the energy efficiency of the existing buildings with the worst

energy efficiency within a deadline,

* the addition of solar energy systems to buildings.
In addition, changes are proposed:

* energy certificates,

* obligations to install electric vehicle charging points and automation systems

* inspections of heating and air conditioning systems.
A national building renovation plan should be drawn up and a building renovation passport
put into use.
Energy repairs should be encouraged with funding and other support measures.
In May 2022, a new article concerning solar energy in buildings was added to the proposal
as part of the RePowerEU actions.



Current status of the EPBD

e Commission proposal on 15 December 2021 + RePowerEU

* The directive proposal has been discussed in the Council's energy working group during
the presidencies of France, the Czech Republic, Sweden and Spain.

* The Council reached a general view on the content of the directive on 25 October
2022.

 On March 14, 2023, the European Parlian%ﬁ%ypproved its position on the draft
directive for negotiations with the Council.

* The trilogies started during the Swedish presidency on June 6, 2023 and continued
during the Spanish precidency on August 31, 2023. The third trilogy is expected on
October 6, 2023. In addition the President of the Council, the Parliament and the
Commission hold technical level negotiations continuously, where a preliminary
agreement has already been reached on several easier articles.
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https://nordicsustainableconstruction.com/work-packages/nordic-harmonisation-of-life-cycle-assessment

2022 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2035 | 2040

Implementation Planned revision @ Introduction of ‘i. Mational carbon % Carbon reduction

of regulation of regulation limit values neutrality goal acc. to 1990-level

*Limit values may be introduced on 1July 2025 at the earliest according to a proposal from
the Swedish National Board of Housing, Building and Planning in May 2023 to the government.

%% For the sectors not included by EU-ETS




Harmonisation potential
In Nordic countries

Priority aspects/ Low-hanging fruits

a) Life cycle scope and building scope
need for consistency with approaches defined at the EU
level; future changes in European standards, if not
considered, could be costly/confusing for practitioners

a) Reference unit/floor area metric
need for conversion factors from one unit to the other
and/or reporting of various areas as separate items, if
harmonization cannot be achieved

a) Structure of generic environ. databases
need for national databases with similar levels of detail

a) Reporting formats for results
reporting results with and without biogenic carbon, use of
comparable building model classification

@ Nordic Sustainable Construction




A buildings life cycle

according to the standard EN 15978

Construction process

Product Ad Transport
Al Row material supply A5 Construction,
A2 Transport installation process

A3 Manufacturing
Raw materials “ £ E

Manufacturing

Transport o 7
! d
Benifits and loads H N
beyond the system . t J iy Operational
boundary ' s energyuse  Refurbisment
D Reuse- recovery ' Reuse D *

or recycle potential n .

Con

Recovery D

\ Bl Use
; B2 Maintenance
# | — m oy B3 Repair
. B4 Replacement
End of lif
ne et ire BS Refurbishment

C1l Deconstruction,

demalition Bé ?nsﬁ;c;} :.?51 al
C2Transport grt
C3 Waste processing B7 Gperctpngl
C4 Disposal water use
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Nordic overview of included LCA modules

Included life cycle stoges Denmark Estonia Finland leeland Narway Sweden Level(s)
v v v

v v v
v v v

Al-AZ

A A4 Transpart to site

AS Construction

B1 Use in bullding

B2 Maintenance

B3 Repair

B B4 Eeplocements

B5 Refurbishmant

B& Energy

] |
-
=

BT Water

C1 Demolition waorks

C2 Transport

C3 Waste
e rment

s 995

C4 Final disposal

e o T

e
s s s s
€ = s s =

<] Additional

*Oinby waste included

Overview of the included life-cycle modules (according to standard EN15978) in the currentintroduced or
proposed national building LCA models and in Level(s). The darker blue indicates what is already implemented
or will be implemented while the lighter blue indicates proposed scope of future regulation.
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voluntary
Denmark BRa8 sustainability
class
Proposed method
Estonia for climate - - - - - -
declaration (2022
Proposed method
Finland for climate Dg* ) B} i .
declariatinn {2021)
Method under
Iceland development X X X - - - X - X ® ? - X x X X X ?
{2023}
I
Norway TEK2y ® X ant - ® - ® . - . . - - - - - - -
waste
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z022
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Limit value scope

Limit value scope
(proposal)

Climate
declaration scope
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Denmark Estonia Finland Iceland MNorway Sweden Europe
BR28 Proposad draft Climate declaration Climate declaration TEKz7 Climate declaration Limit valees 2025 LEWELis)
. method for dimates proposal {under 2022 Climate declaration 2oz

Included building parts dedaration (20z1) development) (Boverket's proposal)

. . reported separately from

Site preparation - - - 7

2027
@ Foundations x X X X
£ Filing x X - ?
7]
=
% Basament walls x X x X
£
R Ground floor structure X X X X
Frame (columns, x % X x
v beams)
é *E Extemal walls, fagade X X X X
E External doors,
] o
_E R i ® X X
L
E i -

§_ H Balconies X X X

=

W £ Roof structures X X X X
Intemnal walls, kead-

g %  andnon-load bearing o E 2 i

TP Floorsiabs X X X X

g 5

1: w

5 F Intemal doors X X X X

-3

=]

v & Stairs and ramps x - x X
Wall and ceiling
interior finishes and x X - X
Coverings

= w

E 2  Flooring materials X X - X

[T

= = .

L & Suspended ceilings X X x X
Lifts and escalators x - - X
Electricity system X - - X

g HWAL system X - - X

v Renewable energy only building integrated .

" -

? — x " I Al panels, in zozg x

E Water system x . R %
Sewage system x - - x
Crther systems (2.g. P ) A P
firefighting)

External works - - - X

4 Fixed furnitura - . - X

=

A

c

5 Usar fumiture - - - - - - -

e

Limit value scope
Limit value scope (proposal)

Climate declaration scope
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Outside the building enclosure

Enclosed car park connected

to building

Attic

External area including car

park

Rooftop terrace
Flantrooms on roof

Balcony

Within the building enclosure
w
w
a - E
= s o e =
= sg E Eg
£ g2 B =G
= w 2% 3 g 2
= § T3 = 5 = g
3 T 3§ 2 3 TEZ
Bl 2 5 = £ L
(in place or = §F ETE B £ " ESE
Country/ | propesad) Floor area + E g2 & 2 & ELy
Region Regulation RSP definition u * v = = v Ye=
Danish Building reference area
regulation (BR18) — 50
embodied part
Denmark
Danish Building
regulation (BR18) - 50 :?::Ed gross floor
operational part
- Pmp?sed method heated net floor
Estonia for climate 50
; arsa
declaration (2021)
. Pmp?sed method heated net floor
Finland for climate 50
; arsa
declaration (2021)
Norway TEKa7 50 gross floor area
Klimadeklaration /A
2022 ross floor area
() | 7
Sweden Swedish Building
regulation (BBRzg) o heated net floor
Operational energy 5 area
calculation
Level(s)— IPMS 3
Office 50 Useful floor area
Europe
Level(s)— o IPMS 3B
Residential 5 Useful floor area

Nordic Sustainable Construction
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Comparability of limit
values across borders?

o Not possible to compare them today

o Nordic approaches are already more

aligned than other European declarations,
e.g. the Dutch and French regulations which both
have unique features in their approaches

o Differences are normal and expected,
e.g. in the environmental data used, scenarios for
energy supply, transport, waste handling

@ Nordic Sustainable Construction




Comparability of limit
values across borders?

o Some level of consistency is necessary,
if one country uses future scenarios while another
uses only present values, their assessments will be
incomparable

o If scopes cannot be harmonized, to
facilitate comparison, countries could

provide a high level of detall,

e.g. disaggregation per life cycle stage and building
part. This way, the values could be recalculated with
a different scope and for the purpose of comparison
with other countries

@ Nordic Sustainable Construction




Creating requlation:

Key steps to consider

Build up competence

start with using a voluntary declaration and consider industry’s feedback from
that experiment; create a knowledge basis

e Secure stakeholder involvement

consult industry actors throughout the process

Build up a database of generic data and standard values

9 provide generic environmental data and standard values (e.g. for building
parts) to use alongside the climate declaration; make them conservative to
incentivize creation and use of EPDs

Improve the availability and digitalization of EPDs

foster digitalization efforts and machine-readability to enable efficient use of
environmental data; PDF format is not user-friendly

Ensure the availability of appropriate tools
recommend one or more appropriate assessment tools to practitioners

(5
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Creating requlation:
Key steps to consider

Create a case basis for the limit values

gather and process detailed data from the climate declarations, and any
voluntary schemes beforehand, to facilitate learning and definition of limit
values; define building archetypes or a sample of cases with characteristics as
representative of the recent national building stock as possible

Start with a limited scope
initially, focus on a limited but well-defined scope and make plans to fill in the
gaps as experience increases and Europe-wide standardization progresses

Check whether differentiation of limit values is needed

Q investigate whether one limit value should be applied to all buildings or

differentiations per type or size are necessary

Establish a suggested limit values pathway

set initial limit values at a level that can be attainable by a big share of new
buildings, and a suggested reduction path; set monitoring mechanisms

Expand the regulation to renovations

consider limit values for renovations and building types not included at first

Nordic Sustainable Construction \ ‘ 49



Timeline of Climate Declaration and Limit Values integration

(September 2023)
[0 Integration in naticnal legislation
o o) o — o~ e < w0 7o) I~ =] o) =)
s S s 3 3 S = = = s 3 3 2 Test phase of coming regulation
[t} [t} [t} [t} [ (Y] [t} [t} [t} [t} [t} (9] [t
Denmark Preliminary method development
Danish Building Regulation - -
. . draft method 1 out of 10 new 1 out of 3 new buildings 3 out of 4 new buildings 9 out of 10 new buildings O Limit values (to be) integrated
buildings must perform  must perform better must perform better must perform better e, o
better .. Draft method publication
{12 kgCOzaiméyr )
Finland > 1000 N new bulidings
Climate Declaration l.{lj.r-"aft e H “Blue” indicates proposals, not
> 50 m? new buildings & renovations, some building types will be excluded final decisions.
L o |
TEK1Y7 NS 3720 methed no plan for imit values
Requirements for public bulldings by Statsbyog Climate deciaration applies to major building types excapt small houses
{Detached houses, two- to four-person houses, terraced houses up to three floors, etc.)
Sweden S
Klimatdeklaration draft method 180 kgCOaeim? (1-or 2-family houses) Declaration of all life cycles in addition  p-15% 1 {1-or 2-family houses)
330-460 kgCOze/m? (bullding type  to imit values for AT-AS 25% | (rest building types)
dependent) =100 m? new buildings
=100 m? new buildings .
Soik & -
Climate Declaration draft method no plan - values to be likety set by 2027
{differentiated by building type)
Iceland e
Climate Declaration draﬁ o values to be set by 206/2027
Europe g SIS
LEVEL(s) Disclosure/ EU Taxonomy value TBA/ EU Taxonomy  Disclosure/ revised EPED Disclosure/ revised EPBD
(in Taxonomy and EPBD) > 5000 m new buikdings > 5000 m? new buikdings > 2000 m new buikdings all new buildings

@ Nordic Sustainable Construction 50



. Form
Ministry of the @ Nordlc DeS|gn ) !F § Government of Iceland Danish Authority of

Environment Finland L) Ministry of Infrastructure
oy ]

Innovation  Center Social Services and Housing
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Want t

i ‘ T . 5 |
Visit our website www.nordicsustainable Q oo p
Follow us on LinkedIn www.linkedin.com/€omg icsustain

ablecor

and on Twitter ww,w.twitter.com/ Nord

@ Nordic Sustainable Construction


https://nordicsustainableconstruction.com/news/2023/september/roadmap-harmonising-nordic-building-regulations-concerning-climate-emissions
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Climate Partnership

— This spring the building construction
industry was invited to a dialogue on
climate partnership.

— The Norwegian Building Authority leads
a fast-working group to prepare a
knowledge base for the construction
industry.

* Eight workshops will be carried out in
August/September.

* The plan is to deliver the knowledge base this
fall

Kick off April 2023

28.09.2023
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Greenhouse gas emissions calculation for buildings
(TEK17 § 17-1)

Greenhouse gas calculation for apartment and commercial buildings must be compiled based on
the method in NS 3720:2018 Method for greenhouse gas calculations for buildings.

The greenhouse gas calculation must as a minimum include modules A1-A4, B2 and B4 for
building elements stated in the building parts table. In addition, the waste from the construction
site must be included in the greenhouse gas calculat,

Building Life Cycle
Information

Product Stage

iNnNnc

Building part Building element

215 Pile foundation
216 Direct foundation

Load-bearing systems

Transport to site External walls

Internal walls

Slabs
Roof

Maintenance

Replacement

28.09.2023



economy
(TEK17 chap 9)

— Products suitable for reuse and material
recovery shall be chosen. Buildings must
be designed and built with subsequent
dismantling in mind as far as possible.

— For existing apartment and commercial
buildings* a survey must be carried to
whether any of the building fractions to
be removed are suitable for reuse.

A separate reuse report must be
prepared.

*subject to application

28.09.2023
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Regulations in Norway — use of fossil energy

Prohibited to use

* fossil fuel to heat new buildings
from 2016

* fossil oil to heat existing buildings
from 2020

* fossil oil for heating and drying
on construction sites from
2022

28.09.2023 57
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% REPUBLIC OF ESTONIA
MINISTRY OF CLIMATE

SR

Estonia's Path to Sustainability

Calculating Carbon Footprint and
Achieving Climate Neutrality

Hannamary Seli
Head of Sustainable Construction

Department of Construction & Living Environment September 15, 2023



Updates from Estonia e

% MINISTRY OF CLIMATE
<

STUDIES 2022: Initial carbon footprint calculation methology published
2023: ‘Estonian Construction Roadmap 2040’ introduced by the industry

POLITICAL 2023: New government’s action programme for 2023-2027 approved
CHANGES 2023: Ministry of Climate was founded on July 1

POLICY 2023: Climate Law is being developed

UPDATES

2024 Climate Law presented to the Parliament in Sept 2024
2024: Revision of regulations

2025: Introducing mandatory LCA calculation for new buildings

POLITICAL 2030: Achieving 100% renewable electricity target

DECISIONS 2050: National Goal of Climate neutral Estonia




% REPUBLIC OF ESTONIA
MINISTRY OF CLIMATE

SR

Thank You

Hannamary Seli
Head of Sustainable Construction
Department of Construction and Living Environment September 15, 2023

hannamary.seli@klimaministeerium.ee
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Climate declaration of buildings in
Sweden

Regulation from January 2022
Proposal for limit values earliest 2025
Proposal for extended climate declaration 2027

Kristina Einarsson

Project manager, Expert Environment and Climate, M.Sc



Regulation from January 2022

Climate declaration for new buildings
Applies to new buildings

The developer is responsible to register a climate Sluskede
declaration at Boverket before final clearance from
the municipality.

Climate impact from all construction products in the
buildings envelope, load-bearing structures and
interior walls must be calculated.

Byggskede

W Produktskede
B Byggproduktionsskede

Climate impact from module A1-A5 in kg CO,e/m?
GFA is included.

The developer need to save the basis for 5 years.

Boverket is responsible for supervision that the
climate declaration complies with the rules, and can
request the basis.



Buildings covered - all new buildings under
construction with exceptions

Included i.a.:

Multi-dwelling blocks Exceptions i.a.:

Singel-family houses if the developer is a manufacturer, Industrial buildings

contractor or real estate company
Office buildings

Preschools

Buildings 100.0 m? or less

A developer who is a private individual and is not
constructing a building in business

School

H HY R [P I D
Special housing Not refurbishment, extensi

Car park
Garage
Museum
Gymnasium
Church
Hotel
Restaurant

Trade premesis



Background for system boundaries

* Important starting points that influenced the design of the
regulation (2017):

A complete LCA for a building was complex, difficult and time
consuming

* Possible to introduce without further investigations
 Cover basically all buildings

* Focus on a limited calculation of where the climate impact was
greatest

* In this way, spread the learning of LCA and climate impact of
buildings to actors in the construction sector

* |ntroduction of a new regulation that can be built on



Proposal for limit values

-
.—-".

Boverket

Earliest from 1 July 2025

Limit values are introduced:

« Starting point regulation from 2022

« Applies to new buildings and for module

A1-A5 in kg CO,e/m? GFA
« Additions — technical equipment, fixed

interior design and interior finishes. Default

values may be used, provided by

Boverket.

« Solar cells are not included in the limit

Building type Limit value (kg CO,e per m? GFA)
Group 1 Multi-dwelling blocks | 375

Offices 385

Education excluding 380

preschools

Preschool 330

Single-family houses | 180

Specialist housing 385
Group 2 Other buildings 460

value but need to be reported in the
climate declaration

Motive for limit values: most important to
reduce climate impact, climate calculation is
required in the early stages of a construction
project

Report with proposals (ENG)
Limit values for climate impact from buildings and an expanded

climate declaration — Boverket



https://www.boverket.se/en/start/publications/publications/2023/limit-values-for-climate-impact-from-buildings/

Motive to limit values for modul A1-A5

steer towards reduced
emissions from construction
products used under
construction (A1-A3)

there are other policy
instruments for energy use
(B6), national (BBR), EU (ZEB,
EPBD, fit for 55)

A1-AS5 is verifiable in the
present

the use stage is based on
scenarios, which limits the
steering

kg CO.e/m? BTA

350,0

300,0

250,0

200,0

150,0

100,0

50,0

0,0

318,3

Al-A3

0,104 01 03

M Nettonoll

77 Business as
usual

* Preliminary results, new study in Sweden from September 2023 at Boverket by WSP

* Climate impact from multi-dwelling blocks close to the median in a Swedish study from

KTH for calculated life cycle modules reported in kg CO,e/m? GFA with an analyzed life
cycle of 50 years. For module B2 and B4 the results is based on values from IVL's study and
from the Finnish climate database. For module B6 and C1-C4, net zero energy scenario and

business as usual are reported.
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Proposal for extended climate declaration gl

Boverket
1 January 2027

Extended climate declaration iIs introduced:
« Full life cycle (A1-A5, B2, B4, B6, C1-C4)
« Same building elements as from 2025

 Additional parts are groundworks and ground
Improvements

 Climate declaration for certain refurbishment that require
a building permit

Reason for 2027: Timing adjusted to EU and revision of
EPBD. Adjustment of system boundaries may be necessary
based on EU regulation.




Impact assessment

 Reduced climate impact from buildings being erected
* Anincrease in competence

* Increased administrative costs especially for developers
and contractors

* Increased complexity in the regulation on climate
declaration of buildings

* Slightly increased costs for building materials

* Construction product manufacturers are indirectly
affected

* The state receives the largest administrative costs
* Relatively small increase of cost for the municipalities



More information

* Information about climate declaration (ENG)

* Climate declaration for new buildings - Boverket — Boverket

« FAQ (ENG)

* Questions and answers about climate declarations - Boverket - Boverket
« Climate database from Boverket (ENG)

e Climate database from Boverket - Boverket — Boverket

* Report with proposals (ENG)

* Limit values for climate impact from buildings and an expanded climate declaration — Boverket
* Guidance about regulation on climate declaration (SWE)

» Klimatdeklaration — en handbok - Klimatdeklaration - Boverket

e Contact: kristina.einarsson@boverket.se


https://www.boverket.se/en/start/building-in-sweden/developer/rfq-documentation/climate-declaration/
https://www.boverket.se/en/start/building-in-sweden/developer/rfq-documentation/climate-declaration/questions/
https://www.boverket.se/en/start/building-in-sweden/developer/rfq-documentation/climate-declaration/climate-database/
https://www.boverket.se/en/start/publications/publications/2023/limit-values-for-climate-impact-from-buildings/
https://www.boverket.se/klimatdeklaration

Icelandic
Sustainable
Constructions

Status september
2023 and
Roadmap 2030
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Many actions ongoing
simultaneously:

* Project,,Build a greener future®,
wide cooperation, have defined

Goals for 2030

 Roadmap with 74 Actions (28
finished, 37 ongoing, end of 2023)

* Ongoing Nordic Sustainable
Construction

* Ministry of Infrastructure leading
work on new Building Regulations,
to finish end of 2024



Stakeholders E‘/
from the whole
Designers é Z

value-chain
PI"OdUCGI"S ‘ Contractors
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Scientists Developers
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Government Finance
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Roadmap for Sustainable Constructions 2030
bgf.is

lll. PART: Summary -

I. PART: Emission Il. PART: Goals and
Emission, Goals & Actions (9

Actions (102 pages)

(18 page)
pages)

Il. hluti (102 bls l1I. hluti (9 bis)

Markmid og adgerdir Samantekt: Losun, markmid og adgerdir

Lestu pennan hluta til ad vita meira um markmid um Byrjadu hér! Lestu pennan hluta til a3 fa yfirsyn
S\ losunina, markmidin og adgerdirnar i I. og Il. hluta

nannvirkjagerd og adgerdirnar svo pau

markmid naist

Smelltu hér til ad nalgast I. hiuta Smelltu hér til ad nalgast Ill. hiuta
Smelltu hér til ad nalgast II. hluta ﬁ




Roadmap for
Sustainable Constructions 2030

Goals

400.000

350.000

43%
re-
duction

300.000

250.000

200.000
205.469

Tonn CO,ig/ari

150.000

100.000

50.000

Yearly emission today Goal 2030




August 2023

2. Framkvaemda- i : ilhug sk 2.8. Skoda niskran,
5i E F a oliukninum
® I vinnuvélaflotans i ilgreing vinnuvélum

3. Notkunartimi

mannvirkja 3.9. Skoda krifu um styrd
e ;_lg‘ Erafa wm
loftrastikerfi med

orkunytni nybyggings

3.13. Leidbeiningar um

- vistvaent vidhald
varmaendurvinnslu —

&.9. Leidbeiningar um &.10. Leidbeiningar um &.11. Ahersla 3 byggingastarfsemi
endurnytingu byggingarefna Abyrgt nidurrif i Saman gegn saun

5.1.6. Grunnvidmid fyrir
kokfnisspor dlikra
mannvirkjaflokka skilgreind

5.1.8. Grunnvidmid fyrir 5.1.10. Krafa sd kolefnizzpor 5.1.11, Krafa #d kolefnisspor. 5.1.12. Grunnvidmid fyrir

kolefnisspor dlikra opinberra verkefna se almennra verkefna =& kolefnisspor allra verkefna
mannvirkjaflokks uppfzrd 20% l==gra en grunmvidmid 30% l==gra en grunmvidmit uppfard og lekkud

55,1 fogifum skinulag
rynd m.t.t til Inftslegsmala

rmiaka

6. Hvatar til
umskipta
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Actions in Roadmap

a4
41

48
34
26 28 28
21
13 13
5 8
2 4 I
- L []

Non 2022 Mar2023 May2023  Aug 2023

B Finished M In progress

Not started

End of 2023
(plan)

________________

Byggjum
graenni framtid



Participants in the 74 actions
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Status in Iceland:

& B a8 = a2 = & & g
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* Many actions ongoing
simultaneously

* Iceland will introduce minimum
values regarding LCA, probably
within a year or so

* |celand follows other Nordic
countries closely, and all Nordic
cooperation, especially Nordic
Sustainable Construction

* Concerns: Robustness of Nordic
LCA methodology, we recommend
repeatability studies
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Session 2: Carbon budgets for buildings

From carbon budgets to limit values
Dr. Martin Rock
Research Associate
KU Leuven

Towards climate reporting of the building stock
Morten Walbech Ryberg
Senior Specialist
Sweco Denmark

Carbon budgets: First experiences from Denmark
Helle Redder Momsen
Specialist
Danish Authority of Social Services and Housing

Panel Discussion: How can the built
environment support carbon neutrality?
Helle Redder Momsen/ Danish Authority of
Social Services and Housing
lina Oilinki / City of Helsinki
Lauri Linkosalmi / Stora Enso



Nordic Sustainable
Construction

From Carbon Budgets to Limit Values

Embodied Carbon Emissions and How To Tame Them

Dr. Martin ROCK
Research Associate Nordic Sustainable Construction Forum
KU Leuven Helsinki, Finland - 15/09/2023
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The Crucial Role of Embodied Carbon
1n the Building Life Cycle

82



Types of carbon in buildings

Extract, Use phase:
transport and Transport, Operate
manufacture construct and Use phase: d

install Replace,

Deconstruct,
renovate
ost—-process

Embodied carbon Operational carbon
Emissions from material production and processing, Emissions from enerqgy, water use,
transport mobility

https://www.carboncure.com/concrete-corner/what-is-embodied-carbon/, Last

Figure adapted from: Types of carbon in buildings.
access 14 Sept 2023



Embodied carbon: The hidden challenge

* Global meta-analysis assessing

>650 (238) building LCA studies

[ ) . 1 1 ]
Typology: Residential and office Global trends in embodied and

buildings
° Performance: Existing; New (std / adv) operational,
life cycle carbon emissiong of buildings
° Wh O l e l i f e C a rb O n emi S S i O n S a r e All buildings (I%esidential and Office) Office buildings Residential buildings -
declining, due to energy 100 100
efficiency

-
o
~
o

Share of embodied GHG emissions [%]

e Fmbodied GHG emissions are
increasing (relative and
absolute)

o
o
o
o

e Fmbodied carbon share 50%(-90%)
of building life cycle

N
v

Embodied and operational GHG emissions, average [kgCO2eg/m?a]

emissions
_ _— - 0
* New building practice hardly S it Advenesd ok st Adveneed S stoied Advaneed
me e t S l j_ f e C y C l e - r e l a t e d. M Embodied Carbon [ Operational Carbon  -- -~ Share of Embodied Carbon

climate targets
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.. for effective climate change
mitigation

e Temporal dynamics of carbon
emissions: continuous Vvs.
spikes

GHG emissions accumulated across life cycle

— « Upfront embodied and
Operational GHG emissions .
M Embodies | 20Cumulating across operational break-even after
uilding life cycle '
7 >35 years 1n-use

Analysis of emissions
at time of occurence
along the life cycle.

= — e ‘Upfront carbon spike’
o ° dominates timeframe for
r effective mitigation

>m0

* Reveals 1mportance of reduciling
embodied carbon ‘invested’

Building energy performance classes

today

e Address building whole life
carbon 1n design codes and
regulation
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Building Materials and the Climate

BUILDING MATERIALS
AND THE CLIMATE:
CONSTRUCTING A NEW FUTURE

Building materials are set to
dominate climate change

e Urbanization 1s rising and
policy action is urgently
needed to shift building
material life cycles towards
regenerative methods

Solutions exist! Three
principles for material

decarbonization
e Avoid
e Shift

* Improve

Whole life-cycle approach for
decarbonization of building
construction and operation

United Nations Environment Programme and Yale Center for Ecosystems +

Architecture, Building Materials and the Climate. 2023.

https://wedocs.unep.org/20.500.11822/43293

86



Building Materials and the Climate

1. AVOID Waste, Build (with)

BUILDING MATERIALS Less and Improve Circularity
AND THE [:I.IMATE * Scale circular design, recyglipg anq re-
BUNSTHUE“NGANEW FUTUHE g;ilgi:_ each phase of the building life

° Avoid New Extraction via Circular
Material Economy, Prioritize Reuse and
Recycling

2. SHIFT to Bio-Based, Building
Materials and Regeneration

° Evolve business-as-usual forestry:
sustainable materials require
regenerative resource management,
incentivize biodiversity.

3. IMPROVE Non-Renewable
Building Materials, Processes

e Supply of reused and recycled materials
will need to catch up with growing
demand.

o Facilitate Decarbonization of
Conventional Non-Renewable Materials
Globally

United Nations Environment Programme and Yale Center for Ecosystems +

Architecture, Building Materials and the Climate. 2023.

https://wedocs.unep.org/20.500.11822/43293
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Whole Life Embodied Carbon Metrics to
support European Climate Policy

88



Embodied carbon baseline benchmarks

Life cycle embodied carbon
per square meter (m?)
In kg of CO,e per m?

Averages

Ei.

600
kgCO,e/m?

600
kgCO,e/m?

Non-residential
buildings

Residential buildings

600 700 600

kgCO,e/m? kgCO,e/m? kgCO,e/m?

I
A Bih i
Single- Multi- Office School and
family family building daycare
house house

Life cycle embodied carbon
per capita (cap)
In tones of CO,e per cap

Averages

32 ® 20

tCO,e/cap w tCO,e/cap

Residential buildings

Non-residential
buildings

10
tCO,e/cap

A iy i

Single- Multi- Office School and
family family building daycare
house house

whole life embodied carbon of buildings at

et al. Benchmarking

Rock M,

A Bottom-up Approach.

Embodied Carbon Benchmarks for

Towards

et al.
Buildings in Europe - #2 Setting the Baseline:

2022.

data-driven baseline analysis for buildings across Europe.

Informed by Rock M,

scale:
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Carbon budgets for buildings

Carbon budgets are important mental model in whole life carbon
debate, relate to need for sustalinable development within
environmental boundaries

A carbon budget quantifies the remaining GHG emissions and
allocation to different activities, quantifying how much can be
emitted to stay within limits

Allocation principles are crucial for downscaling and require
choices that influence the budget - e.g., climate justice,
generational justice, North/South

Buildings & Cities, 2020. DOI:
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“Carbon Budgets for Buildings: Harmonizing Temporal, Spatial

Carbon budgets are hardly used for building target setting and : &
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Towards target wvalues for buildings

Collaborative efforts to create the evidence base through LCA methods and
tool, building LCA data generation and analysis - the data foundation

Bring together bottom-up and top-down considerations on embodied and
whole life carbon to regulate effectively

Define Paris-aligned pathways for climate neutrality to give clarity to
stakeholders and ensure buy-in and reduction commitment by industry
leaders and society

Data foundation

® @)

LCA method Data
and metrics generation
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Insights from Supporting an EU Roadmap
for Reducing Whole Life Carbon of
Buildings

93



EU building stock whole life carbon
studv —

Building stock data - characterization and activities 2 }
* Definition of representative building archetypes from regional averages % _

* Building stock activities [m?] (operation, renov., demol., new construction) 3
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At building level, embodied carbon
drives WLC of new and renovated
buildings

Advanced energy performance
results in lower whole life Whole life embodied carbon

carbon New buildings average
° Clear trend in absolute results across
all regions and building types modelled
° Different ways to achieve advanced energy
performance, more or less material

intensive 915
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, , \ kgCO2e/m?
EFmbodied emissions make up UFA
(avqg)

° 34% of WLC in new standard buildings

(1/3),
®* 74% of WLC in new advanced buildings

(3/4) 560
* Ranging above 90% in extreme cases kgCO2e/

m?2 UFA

84% embodied carbon upfront

Refurbishment embodied carbon
° Shows large differences between the typologies 685
and measures applied, different renovation depths kgCO2e/

® Higher EC per m? for single-family houses and m?2 UFA
offices than for multi-family houses

Le Den X, Steinmann J, Kovacs A, Kockat J, Toth Z, Rock M, and Allacker K.
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.but, at the building stock level,

most floor area 1s 1n existing
buildinas

o
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Base year

K.

Building stock activity levels g5

:

26,000 0.2%Hvanced Construction “’:

24.000 4o

22.000 =g

20.000 0.1%| advanced Renovation i

"t 18.000 :p

S 16.000 33
14.000 -0.1% Demolition g
12.000 .
10.000 PN
8.000 sen
6.000 52
4.000 Ew
2.000 ﬁ;
97.4%|Buildings in use ot
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EU building stock emits 1,360 MtCO,e,

~40% of EU emissions in base year
(2020)

Base year  79% operational vs. 21%
embodied emissions at EU
building stock level

1.600

1.400 L 360

e « 71% embodied emissions
1.200 upfront, for material
mDemolition extraction, production.

embodied
carbon
Renovation
embodied

1.000

800 * Use phase embodied emissions

MtCOze

carbon (maintenance/repair,
Use phase renovation) account for 14%
600 embodied
carbon EEEiC:Il'
mConstruction
400 embodied ) . . . \
carbon, * Majority of embodied emilissions
200 moeraonad are caused by Jjust 3% of floor

area.

Grand Total

2020
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Key takeaways

Embodied carbon is the hidden
challenge for effective mitigation

Many solutions readily available to
reduce embodied carbon and WLC

EU: More, holistic effort is
required

* Decarbonize space heating,

* High renovation rates and depths,

° Improve, shift, and avoid material
use,

®* Circular, cascading use of (bio-
ymaterials

* Sufficiency now, use existing
buildings

Global North: “All hands on deck!”,
deliberate shift of resources from
new construction to energy retrofit

Global South: Shift and improve
construction for built environment
to enable just transition,
wellbeing

Efficiency

Environmental Goals
(Ensure ecosystem
functions, circularity,
regeneration etc.)

“produce/use better”

Consistency

Sustainability

Economic Goals Social Goals
(Ensure fulfillment of (Ensure wellbeing,
needs and wants, intra- and inter-

Sufficiency

“produce/use less”

employment) ¥ generational justice)

“produce/use different”

“Building Data Models for Scalable High-Definition

Rock, Martin.
Life Cycle Assessment - Metrics,

Built Environment.

Own figure:

2023.

, and Models to Support a Regenerative
TU Graz,

Methods
KU Leuven,

” PhD thesis,
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Consultation: Whole life carbon
roadmap

X €U5LIVOY ain | Help ~ | Language ~

Public consultation for a roadmap for the reduction of whole
life carbon emissions of buildings in the EU

‘ Fields marked with * are mandatory. x ‘

The consultation opened on 17
-
8 July and runs until 15
Disclaimer
The European Commission is not responsible for the content of questionnaires created using the EUSurvey service - it remains the sole responsibility of the
form creator and manager. The use of EUSurvey service does not imply a recommendation or endorsement, by the European Commission, of the views S e tem e r
expressed within them p [ ]

About you Current engagement EU policies Possible areas for action Supportive policies Whole life carbon values H a U e y ou r s a y to da y 3

Concluding question

Introduction

https://ec.europa.eu/eusurvey/runner/Whole-
life-carbon-of-buildinas-consultation

Background

In the European Climate Law, the EU has set the target to reduce its net greenhouse gas emissions by at least 55% by 2030 compared to 1990 levels,
and to become climate-neutral by 2050. The buildings and construction sector is a major consumer of both materials and energy, making it an important
contributor to overall greenhouse gas emissions. While the operation of buildings is responsible for about 40% of the EU’s total energy consumption, and
for 36% of its greenhouse gas emissions from energy[1], buildings also contribute to greenhouse gas emissions at other stages of their life cycle, before
they are occupied (manufacture and construction) and afterwards, at end of life. The International Resource Panel (IRP), in its Resource Efficiency and
Climate Change Report, 2020, and the UN Environment Emissions Gap Report 2019, conclude that the carbon emissions related to the use of materials
in construction is estimated to account for about 10% of total yearly greenhouse gas emissions worldwide. The Renovation Wave called for the EU to
make our buildings more energy-efficient and less carbon-intensive over their full life-cycle and more sustainable.

The so-called ‘whole life carbon’ approach to buildings combines the greenhouse gas emissions from the material production and transport, caused by
the construction process phase and processes at end of life (also called “embodied carbon”), and the greenhouse gas emissions linked to the operation
of the building during its lifetime (also called “operational carbon™)[2]. This approach could support Europe’s path to climate neutrality in the buildings and
construction sector by promoting whole life carbon reduction solutions in the sector, complementary to the existing policies that decarbonise material
production, electricity generation, and operation emissions of buildings.

As part of the Renovation Wave, the Commission committed to develop a roadmap leading up to 2050 for reducing whole life-Gycle carbon emissions in
buildings.” The present consultation is designed to inform the Commission’s work on this roadmap.

Public consultation
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Nordic Sustainable
Construction

“We need to learn, but
we need to waste no time
with our learning”
Donella Meadows

Let’s Tackle Whole Life Carbon
Now!

Dr. Martin Rock

martin.roecklkuleuven.be
www.martinroeck.com

vy 0 =


https://www.linkedin.com/in/martinroeck/
https://twitter.com/mrtn_rck
https://www.researchgate.net/profile/Martin-Roeck

EU building stock whole

life carbon study

Building stock data

* EU Countries (27+2)

* Clustered by region (EPBD)
+ Economy-wide scenarios

* Projections (2015 - 2050)

Activities

+ Existing building operation
« Energy retrofit

+ Deconstruction, demolition
* New building construction

Le Den X, Steinmann J, Kovacs A, Kockat J, Toth Z, Roéck M, and Allacker K.
“Supporting the Development of a Roadmap for the Reduction of Whole Life
European Commission - DG ENV, 2023.

Carbon in Buildings.”
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Building level baseline

analysis

Whole life cycle GHG emission
[kgCOZe/m*UFAfa]
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SWECO ﬁ

Towards climate
reporting of the building
stock

Morten Ryberg, Sweco Danmark
morten.ryberg@sweco.dk
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Task 4.2

Process for monitoring the decarbonization of the building stock

REVIEW INPUT, ANALYSE, DEVELOP
RECOMMENDATIONS SYNTHESIS OF FINDINGS

Overview of approaches for modelling and Process and work plan for monitoring
monitoring building stocks’ CO2-eq emissions decarbonization of the building stock.
Reviewing methods, mapping data Account for national conditions and potential for

harmonization of approaches across countries

Recommendations on processing and
management of existing and/or planned
statistics

Recommendations on needs for other
statistical data for monitoring
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Carbon emission reporting in structured
database on building level for all buildings

Material information on building level
paired with emission factors for materials

Building stock information (areas, year,
building type, etc.) paired with national
emission factors for building types




Bqulng st_"
“ carbon

‘*basedon T m_omtormgj
bLuIdlngtype' g5

year, etc: )g' S
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Database information gathering

#

110

A B
Database name

-

1 BBR - Building and
Housing Register

2 Protected and listed
buildings

3 Waste data system
(ADS)

4 Energy label

Front page

DK

C D E F G H |
Brief description Responsible organization  Link to organization Link to database Datatype Relevant key data
In BBR (Building and Housing Register), you  Ministry of Taxation hitps:ivurdst di/ hitps:ibbr.dkiforside  Building register Area Mationwide
can find information about all buildings and  (Skatteministeriet Facade material
residences in Denmark. There is a lot of (Vurderingsstyrelsen)) Roof material
information available for each individual Type of heating
building, such as its location, its usage, size, Number offloors
and age
FBB is the register of Protected and listed ~ Ministry of Culture https:iislks. dk/ hitps:iiwww.kulturarv. Register for Area Nationwide
buildings in Denmark maintained by the (Kulturministeriet (Slots- og drifbbfindex.hitm presenved Facade material
Danish Agency for Culture and Palaces kulturstyrelsen)) buildings Roof material
FBB contains information about Type of heating
approximately 7,100 protected buildings in Number of floors
the country and about 370,000 buildings Material description
whose preservation value has been
assessed. Additionally, FBB includes basic
information about over 4 million buildings in
Denmark. This information is sourced from
the Building and Housing Register (BBR)
and is automatically updated
The Waste Data System is a web-based Ministry of Environment hitps:fmst.dk/ hitps:/iwww.ads.mst. Waste register Type of waste (sector) Mationwide
database that collects information about (Miljgministeriet dr/Default aspx Type of waste (category)
waste streams in Denmark. According to  (miligstyrelsen)) Amount of waste
the Waste Data System Order, companies
responsible for waste treatment are required
to report to the Waste Data System. During
reporting, they need to specify the source of
the waste, the type of waste, and how the
waste should be treated. Companies
reporting waste data have the ability to edit
and retrieve their own waste data. while
certain waste data is publicly accessible.
Energy labeling makes the energy Ministry of Climate, Energy  hitps:fens.dk/ hitps:old.sparenergi. Energy label Calculated energy Mationwide

consumption of buildings visible and serves and Utiliti_es (Kli_m_a—. E_nergi—
as a type of product declaration. The energy ©0 forsyningsministeriet
performance certificate also provides an (Energistyrelsen))

oveniew of energy-related improvements

ICE EST FIMN

NOR SWE

dikforbrugerivaerkioe| register demand
erfind-dit-

energimaerke

-

Public

Public

Public

Public

1

-

Free

Free

Free

Free

K

Coverage area  Accessibility Access cost

-

L
Format

Structured
database

Structured
database

Structured
database

Structured
database

-

M N Q &
Responsible for datainput  Update freequenzy  Integration Legal © W
Building owner Continuosly Mo
Data comes fromBBR and  Continuosly Mo

Ministry of Culture

Companies responsible
waste treatment

Minimum yearly. Also Mo
possible to update
continuosly

Energy labeling of buildings  Continuosly Mo
can only be carried out by

companies that are certified

to perform energy labeling.

Certification requires a

nuality mananemeant svstam
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The database landscape

38
7 7 7
6
I I

Denmark Sweden Norway Finland Iceland Estonia




Database mapping — key attributes

Embodied
(YEICHELS)]

Operational

(Heating,
ventilation,
etc.)

SWECO %



Database mapping — Denmark

Decarbonization of building stock

|
1 1
| I 1 1 |

T 1
i
I_I_I T 1

——— | T 1
Building . o .
DK1 DK1 Type Amount Makro level B = DK1 Materials Water Electricity Heating
——— f
L L L . . 1
DK8 — DK1 DK3 DK8 DK1 = DK2 DK6 DK8 Type Measured Type Label Measured
— DK2 DK5 — DK8 DK7 DK4 DK4 — DK1 L DK4 L DK8
— DK3 DK8 DK8 — DK2
— DK5 — DK4

— DK8

113 SWECO ﬁ



Amount of databases covering the key attributes
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1

Sweden is the only Nordic
country with a database that
contains information about
embodied and/or operational
CO2-eq on building level. The
database structure is new and
doesn’t contain information
about existing buildings.

This structure could be a
potential recommendation for a
future a bottom-up approach to
monitoring carbon emissions on
the building stock in the Nordic
countries.

2

Results shows that all of the
Nordic countries has databases
that covers almost all the key
attributes. Many of the attributes
are covered with more than one
database.

Next step is to perform a quality
assessment of the databases to
ensure that the databases have
a high enough quality to be
used as a recommendation for
monitoring.

Next
steps

. Database gquality

assessment

. Review of existing building

stock modelling approaches

. Recommendations on

processing and
management of existing
and/or planned statistics

. Recommendations for other

statistical data for monitoring

ced work plan ror
niteririg/decarbronizetior

of the building stock

SWECO %
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Limit values: First experiences
B ik from Denmark
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Agenda

The path towards limit values in
1 Denmark

Status of todays legislation

Challenges and lessons learnt

Future limit values and other focus
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Danish Authority of Social Services and Housing
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The path towards limit values in Denmark
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Process for implementation of LCA requirements and
limit values in the Danish building code

2019 2020

BUILD REPORT 2021:12

sssssssssssssssssssssss

Danish Authority of Social Services and Housing



National strategy for
sustainable construction

« Based on broad political agreement

« 21 initiatives to support sustainable development of
the construction sector

* The strategy is implemented from 2021-2029

« Establishment of a coordinating forum consisting of
stakeholders in the construction sector

Danish Authority of Social Services and Housing


https://im.dk/Media/637602217765946554/National_Strategy_for_Sustainable_Construktion.pdf

Staged phasing and tightening of the CO,-criteria

2020

Danish Authority of Social Services and Housing

2023

Continuous collec

Threshold limit
value for 2025

Requirement for
calculation witha
threshold limit v

Threshold limit

value of 12 kg
CO,-eq/m?/year

Threshold limit
value of 8 kg
CO,-eq/m?/year

2024

tion of

latest knowledge and data

LCA
ut
lue

2025 2026

Threshold limit
value for 2027

Revised thres-
hold require-
ment: e.g.
Approximately 1/3 of new
construction should perform
better than currently

Threshold limit
value of 7 kg
CO,-eq/m?/year

2027 2028

Threshold limit
value for 2029

Revised thres-
hold require-
ment: e.g.
Approximately 3/4 of new

construction should perform
better than currently

Threshold limit
value of 6 kg
CO,-eq/m?/year

2029 2030

Revised thres-

hald require-
ment: e.q.
Approximately 9/10 of new
construction should perform
better than currently

Threshold limit

value of 5 kg
CO,-eq/m?/year

2031



Process for implementation of LCA requirements and
limit values in the Danish building code

Reference value study by BUILD, looking
into impacts from 60 buildings

Broad political agreement on National
Strategy for sustainable construction,

here under limit values for CO2

Notification

National hearing

Inforcement of
Climate regulation
in the Danish
building code

Adjustment of
legislation, data for
reused products

BUILD REPORT 2021:12

WHOLE LIFE CARBON
ASSESSMENT OF 60 BUILDINGS

POSSIBILITIES TO DEVELOP BENCHMARK VALUES.
FoR L

CAOF BULDINGS

2021

b of the
interior

and

National Str4
Sustainable ¢

Aftale mellem regeringen
(Socialdemokratiet) og Venstre, Dansk
Falkeparti, Socialistisk Folkeparti,
Radikale Venstre, Enhedslisten, Det
Konscrvative Folkeparti og Alternativet
om:

Natlonal strategi for baeredygtigt
byggeri

5. marts 2021

Danish Authority of Social Services and Housing

HORING = PORTALEN

] %

Notification Detail

Ordec amending e Ordar on Buing Regulstions 2018
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2023 2024

1 Administrative bestemmelser & 1- §47)

H@RING * PORTALEN

Tekniske bestemmelser

Herin
2 Adgangsforbold (648 - § 62 9 Bygningens indrcining 9
241
3 Afaldsysiemer §63- 468 10 Elevatorer i§ 242- 5 2§ Udkast til om andring af of
& | AsbB@-sH Beskrivelse Sociak- og Baligstyrelsen har udarbei

11 Encrpiforbrug 52%
Horingstristen er den 23. maj 2023

5 Bandem-s1s gebokondigeralsar

indga i beragningen med 0 kg COZ-
bygringers Kiimapavkning

Den poliiske aftale skal gent
forbindelse med nybyggeri %
iScicoel ol cediecning of




Status of todays legislation
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Overview of the LCA legislation

Climate legislation of buildings has been introduced in the Danish building code

from 2023

Calculation method based on the standard EN15978

* Modules of the Life Cycle include, A1-3, B4, B6 and C3-4 and D

 Fixed definition of which building parts to include in the calculation

» Fixed set of product data to be used in calculation. Alternative option to
use product specific EPD’s (Environmental Product Declaration)

» Fixed emission factors for energy use

 Certain building functions which need more or specific products, can
exceed the limit value

Danish Authority of Social Services and Housing

Stage
Product

Construction process

Use

End of life

Beyond the system
boundary

Moduler

Ad Transport

Construction-installation

AS process

B1 Use

B2 Maintenance
B3 Repair

B5 Refurbishment

B7 Operational water use
c1 De-construction demolition

Cc2 Transport

Reuse-, Recovery- Recycling-
potential

D




Implementation

Videncenter om Fanyhedsbrev Nyheder Events Om Kontakt

] Bygningers
Klimapavirkninger Klimakrav FAQ Viden Casebibliotek Se webinar

A Who is the knowledge center?
« Support building industry with the new legislation
Q « Webinars, Info, competences etc.
4 Where is the industry today?

* Few have handed in the documentation yet, limited experiences

Vi hjcelper Der er nu Klimakrav for * Many are working with it and we see a push of development in
byggebranchen med ~ MYeY99er the industry and the whole value chain

' . bygningsreglementet. VCBK
praktisk viden om giver svar p&, hvad det * Courses

klimakravene i betyder for dig, og hvordan du

bygningsreglementet  opbygger kompetencer. * Tools are developed

EPD'er

Tools

Hvordan? QY- « Every tool which use the described method can be used

Danish Authority of Social Services and Housing
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Challenges and lessons learnt

Indseet titel pa preesentation Side 127



Challenges

Data
« Challenging to ensure systematic collection of data to gain
experience

Quality of calculations

» Limited control with calculations. Concern among
stakeholders that CO2 results can differ

Enforcement

« Limited opportunities to enforce compliance after completion
of a building

Balance
Detail and preciseness vs. work load and effect

Danish Authority of Social Services and Housing




Lessons

* Important with open dialogue with the sector

« Transparency of coming regulation

« LCAtools have been developed

* Net works established (own initiatives)

* Increase in education

* Ensure knowledge and information to relevant stakeholders

 Regulation has had a positive impact on change

Danish Authority of Social Services and Housing



Future limit values & other focus

Indseet titel pa preesentation Side 130



Development of new climate requirements with
threshold limit values

Revise the
limit values

‘ o Collect data from new construction
and analyze climate impact \

LCA-

requirements _

'25,°27, 29 Basis for new
limit values

Update the

content of o More phases are included (e.g.
calculations ‘ construction sites)
o The basis of calculation is updated (data

on energy sources, construction
products and building model)

Danish Authority of Social Services and Housing



Limit values 2025

Cases which represent the Danish building mass (over 160 cases)
- Materials, size, building types

Analysis
Difference in impacts related to size of building?

Difference in impacts related to building type?

Danish Authority of Social Services and Housing




Future focus

* Renovation is on the agenda

o Difficult to find LCA cases, we start a case
collection

« Difficult to find a model for limit values for
renovations as they differ a lot

« Information campaign to increase renovations
iInstead of demolition

* Focus on reuse of structual systems i Y e 1S

Danish Authority of Social Services and Housing




*Panel Discussion™



Local context Helsinki

Emissions

Power to act

Owns 63 % of land and 20 % of buildings

Every 6th person lives in a city owned apartment
Nearly 34 percent of Helsinki’s land area consists
of green space managed by the city

Planning monopoly

Responsible for 2/3 of services to citizens

Right to collect taxes

6 billion euro annual budget, 700.000 surplus
Strong local democracy

Easy collaboration with state and private sector
Carbon neutrality target 2030 set by city council-
> strategic key target for the whole city



What does this mean for guiding the
construction sector ?:

« High ambition level for target (= reduction of emissions )
* No unnecessary guidance on tools used ->no added difficulty or costs. Room
for innovation and market discovery
» Ensuring impact and efficiency of guidance
* |f there’s too many regulations or guidance documents we can not effieciency
of Impact on emissions

« Mutually/centrally decided rules for guidance to avoid contradictory goals and
fluffy instructions



« Carbon footprint limit for new residential
buildings- 16 /m?/a in 50 year timeframe

v room for market innovations

4 many different combinations
from building materials to
heating systems

* Low Carbon Concreate in all
Infrasturcture contracts (GWP85 ->
GWPG60)

* Project areas to be prebuilt with -50%
emissions



Session 3: The business of carbon neutral construction

Market Outlook for Denmark Market Outlook for Iceland
Anders Stouge Katarzyna Jagodzinska
Director Project Manager
Danish Industry Green Building Council Iceland

Market Outlook for Finland
Charlotte Nyholm
Leading Specialist

Granlund Consulting
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WHAT ACTIONS ARE THE DANISH
CONSTRUCTION INDUSTRY
TAKING TO MAKE CONSTRUCTION

PART OF THE SOLUTION TO A
GREEN TRANSITION

oo Danish Construction Federation



The Danish construction sector

O Adds approximately 1% to the building stock annually.
d Renovates approximately 0.5% annually.

(d Demolishes 0.3 percent of the building stock per year,

equivalent to 2-3 million square meters.

O In terms of quantity, concrete, brick, and wood

currently dominate in Danish construction.

oo Danish Construction Federation



PRODUCTION EMISSIONS (COUNTS TOWARDS THE DK 70% TARGET) - LE. EXCL. IMPORT / EXPORT

Emissions | CO2 emissions from the construction sector in 2021 were
~9 million tons (approx. 20% of DK's total emissions)

(Plus 4,6 mio. tons CO2 from imported building materials)

Energy consumption for operating buildings, e.g. heating, lighting, ventilation.

Energy-related emissions for the production of building materials, e.g. energy

consumed in the extraction of gravel and stone, wood industry, cement production, etc.

Process emissions for the production of building materials, especially cement
production

Emissions from energy consumption in building and construction, i.e. the building
and construction process itself, e.g. drying, heating, diesel for machinery on the
construction site,

Million tons of CO2 from construction in 2021

Source: Ea Energianalyse (not published - yet) A o .

oo Danish Construction Federation



Customers “love” it!

PensionDanmark leads the way and has suceeded in combining sustainability,

responsibility and returns when investing in real estate.

Decarbonising real estate

We cannot ignore the environmental footprint of real estate, as it is responsible for

A G RE E N E R J E RU DAN 37% of global GHG emissions. The sector urgently needs better ways to

construct and operate buildings. Nrep is committed to lead and accelerate the

( E NVI Ro M E N I ) way towards a carbon neutral sector.

We pledge to decarbonize our real estate portfolio by 2028 — encompassing both
operational and embodied carbon.

Industriens Pension is building green homes
in the new Odense district

oo Danish Construction Federation




New Climate Regulation 2023

1. All new buildings climate impact
must be documented through an
LCA-calculation

2. New buildings over 1,000 m2

must adhere to a limit of 12 kg
CO2-eg/m?2/year.




60 case buildings CO2 and reference values

16
o SBI 2020:04
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Kg CO2 equivalent per square meters per
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year

oo Danish Construction Federation
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LCA, Climate requirements, social conditions,
governance, Reporting requirements going forward

2028 2025 2027 2029
@ ® L 4 < >
National building regulations National building regulations National building National building regulations
Limit value of 12 kg CO, for Limit value of 10,5 kg CO, for regulations Limit value of 7,5 kg CO,
buildings >1000m? all new buildings Limit value of 9 kg CO, for all new buildings

- for all new buildings
LCA-calcutions for all new
buildings <1000m?

2022 2022 2022 2025 2026 2027 2028
® @ e S P P P P >
EU's taxonomy Construction Products
CO,-reporting for Regulation Public new buildings: LCA for all new buildings All new buildings:
buildings Environmental 0 emissions _from B6* according to EU-harmonized 0 emissions from B6*
- documentation of method*
LCA-calculations for building materials

buildings +5000m?

Larger companies Companies >250 ansatte Publicly traded SME’s

CO,-reporting CO,-reporting CO,-reporting
o o Danish Construction Federation

*Possible outcome of the ongoing negotiations of the EPBD



Incorporating the external transportation and construction
site into the LCA calculations

* Transport (A4) and waste on

construction sites (AS) makes Table 7. Reference values for the climate impact tor transport A4 and the construction installation
. . . process A5. All values are measured in kgCOse/m?y. * Sum is adjusted for missing electricity, fuel
the biggest contributions to

Co2e emissions in A4 and A5

and waste data.

25% Quartile 50% Quartile (Median) 75% Quartile

LCA-modules Module A4 Transport 0.15 0.28 0.33

Electricity (0.11) 0.19 0.38

Heati 0.07 0.12 0.18

« Based on a large-scale study of ol .00 0,08 0,20
- - - Module A5 Waste (0.35) 0.49 067 ]

Danish construction projects A = — el

Adjusted * 0.56 0.96 121

At A Sum 0.64 0 150
TAS Adjusted * 071 (124) 1,54

The sum of A4 and A5 contributes with 1.24 kg
CO2e/m2*y to the LCA calculations (median value) Qo Danish Construction Federation
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THE DANISH
CONSTRUCTION SECTOR'’S
ACTION TANK FOR
SUSTAINABILITY

oo Danish Construct ion Federation



Partner organizations and memebes of the
construction action tank for sustainability

Construction value chain

The partner organizations:

Danish Association of Construction Clients
Danish Association of Architectural Firms

Danish mechanical and electrical contractor association (TEKNIQ)
Danish Association of Consulting Engineers (FRI)

MOLIO
Danish Construction Federation (DI)

TEKNIO. e,

ARBEIJIDSGIUERNE VIRKSOMHEDER Others invited to the action tank

Pension companies, Insurance companies,
: Authorities, Banks, Demolishers
BYGHERRE FAIGHINGER &0 ’ ’
FORENINGEN / Radgivende Ingenigrer
A R oo Danish Construction Federation

m viden, du byggerpa
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The construction sector must take the lead and drive a - Collaboration is central in getting the entire value

wider, greener and far more far-reaching transformation - chain on the same page and find common answers and

that will affect the entire construction value chain. solutions to the climate challenge and sustainability in a
broader sense, so that the extensive transition can be
realized.

The construction sector needs clear frameworks and s, S
clear conditions. Therefore, we must clarify what we %S R

must document, which solutions and technologies we The baseline is the climate partnership and Molio's Top -

can use, how we do it, when and who is responsible. Leader Action tank, the future EU regulation, climate
neutrality 2045, the evaluation of the 2030 target, =N
reports and analyzes from DK and the EU as well as

members of the councils insight and knowledge.

oo Danish Construction Federation

\



UJpdate and furt
Partnership with

Green businessforum

Business

Chairmanship s
organisations

The trade

) The climate
union

partnership Organisations

movement

.
Regeringens 'J

nen.

klimapartnerskaber
Kommissorium for klimapartnerskaber og Grent xx. marts 2023
Erhvervsforum
Baggrund

I takt med, at Danmark nir 70 pet-malsetningen, er det naturligt at opstille nye mal, der
kontinuerligt sikrer et hojt tempo for omstillingen samtidig med, at vi ager implementerin-
gen af allerede besluttede initiativer.

Danmark skal fortsat tage internationalt lederskab for den gronne omstilling pi en made
der understotter bade job, velfard, eksport og konkurrenceevne. T forlengelse heraf skal
arbejdet med at omstille dansk echvervslivs internationale verdikeder accelereres, sa vi

fortsat sikrer danske vicksomheder en forerposition som nogen af de gronneste i verde-

Regeringen onsker pa den baggrund at fortszette og udvikle det tette samarbejde med er-

stand.

Formal

1
2.
3.
4.

hvervslivet 1 form af Kiimap
hvervslivet og regeringen i samarbejde kan bidrage til at lose klimaudfordringerne pa en
mide, der samtidig understotter dansk konkurrenceevne, eksport, job, velferd og vel-

Klimapartnerskaberne skal bidrage tl at:

Understotte implementering af regeringens gronne ambitioner

Holde tempoet pa Danmarks grenne omstilling hoj

Fastholde Danmarks globale gronne forertroje

Understotte at vi kommer 1 mal med de nuverende og kemmende CO; reduktionsmal

Arbejdet med ovenstaende folges lobende i Gront Erhvervsforum.

og Grent Erhvervgforum. Hovedopgaven er, at er-

ner developme
Danish Goverr

Nt of The Climate
ment

~
Regeringens 'J

klimapartnerskaber

Bygge- og anlegssekloren

Recommendations to the
government from the Climate
Partnership for the construction
sector

o Danish Construction Federation



Updating the Climate Partnership report

Anchoring and interaction between the analytical track and the sector

* A consortium consisting of Round and EA Energianalyse prepares an
analytical framework COz  SF6 CHa N20 HFCs PCFs

* New baseline study qualifies the sector's climate and sustainability
impact in relation to scope 1, 2 and 3 + sustainability variables.

* Initiatives and levers are developed in close collaboration with the
action tank's working groups

* To the extent that it is possible, recommendations and levers are
guantified in relation to climate and sustainability impact.

* All recommendations and levers are gathered in the updated Climate " o
Partnership report, as the sector's input for, fx. Green Business This Photo by Unknown Author is licensedMRegCLE
Forum

Qo Danish Construction Federation



Focus areas for the action tank

g 1. The core narrative of construction
2, 2. Innovation and market
- 3. The public sector as an accelerator for sustainability
./ . o
4. Sustainable financing
% 5. Rules and framework for green construction
§ 6. Data and digitalisation
iol0 7. Cooperation in construction
IS 8. Circular economy
® 9. Biodiversity
)
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A 'Yy MA MM A
Baredygtigheds- \ / Fokusomrade Fokusomrade \j Fokusomrade Fokusomrade Handletank for
camp (2 dage) workshop 1 workshop 1 workshop 2 workshop 2 baeredygtighed
4 stk. 4 stk. 4 stk. 4 stk. (13/12)

Resultat: Forelgbig estimering af Resultat: Prioriteret Endelig estimering af effekt, Resultat: Feerdigt

Bruttokatalog over effekt samt kvalificering og detaljeret yderligere kvalificering lokalt og anbefalingskatalog
anbefalinger af anbefalinger lokalt anbefalingskatalog konvertering til rapport-format

A A Skriftlig kommentering (uge 43/44) A
STG STG STG
(23/8) (12710 A (28/11)
Online STG (frivilligt)
(1/11)

Qa Byggeri
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Who we are

.,

15.9.2023 Granlund © Granlund



Granlund in Finland and abroad

Customers and prOJECtS in more than Headquarters in
30 countries Helsinki, Finland

. Our offices

‘ Granlund Manager partners

Granlund



Our business areas

=]

[=—=7
DESIGN SERVICES AND CONSTRUCTION MANAGEMENT SOFTWARE PROPERTY
Market leader CONSULTANCY AND SUPERVISION Granlund Manager MANAGEMENT
in MEP design Strong expertise in property, Project management, brings property management Supporting housing
energy and environmental cost control and to a new level companies in the Helsinki
consulting monitoring metropolitan area

Our strengths

il

C AN (=7

SUSTAINABILITY DATA AND DIGITALISATION PRODUCTIVITY @

Granlund




Market Survey 2023
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Market Survey

Web-based survey in March-April
2023 aimed at real estate and
construction professionals

Aims:

e To establish the current state of
environmentally sustainable
construction as well as future trends

Highlight the prerequisites and
challenges associated with achieving
sustainability targets

Themes: environmental
sustainability generally and carbon
footprint specifically

126 RESPONDENTS

15.9.2023

Real estate investor

Developer

Contractor

RESPONDENTS’
ORGANIZATIONS

End user

Designer / consultant Other construction sector actor

Procurement

Sustainability expert

Project manager

Other construction sector actor

RESPONDENTS’
RESPONSIBILITIES

Designer / planner / expert

Corporate leadership




15.9.2023

Environmental
Sustainability

Granlund ©

O

Granlund



Current trends: Energy and low-carbon construction

ALL RESPONDENTS

100

Which of the following do you consider trends in environmental
sustainability in the construction sector now / in five years?

17% a7%
6%

24%

% 39%

80
60
40
20
83%
0%

15%

26%

Granlund



100

80

40

20

0%

Real estate investors set more diverse targets

ALL RESPONDENTS

REAL ESTATE INVESTORS

For which of the following areas of environmental sustainability has your organization set targets?

25% 44%

12%

9%

.

6%

28%

6%

17%
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"oy, 0l o) Yo, K "y, "Sp o, Ne,,, "o
e, iy % ? nm, R U, o, Yy, % A ,6°0
4 s, Gy o, ", >
so/% : 9e 5 m, 9 s, 7 6’19), 0,600
O %, e he, i
"o . Y

100

80

60

40

20

0%

20%N40% EN20% 1 10% EN40% Il 30% B 10% Bl 30% 10%
10%
20% 10%
10%

60% I 60% Il 80% Il 90% Il 50% Il 60% JN 80°% Il 707 N 100 Il 20%

2 4 o2 G G, S R {,

K e i & D i 9 ’ %, 7% S, “ % e, U o
e, s, ) e, (i (73 Y Wy 60
< (¥ e 7
oy Oy, n Qo 96 o,,o,b (=75 9 e :%p/ e, 7 °°r6
Yo, g Oofop’ 4 e,-,,}% ‘ % - 9 o, %
O"o,, Qy °’J‘,- ng ob.oljj’
’ 4

' Has set targets

Granlund



Respondents uncertain about targets being met

ALL RESPONDENTS

15

percentage of respondents

0%

0-20%

20-40%

40-60%

60-80%

80-100%

In how many of your organization’s projects have the
targets for environmental sustainability been met?

Fewer than 50 %
answered the
question!

percentage of projects

o

Granlund



Need for clearer targets and better communication

e Respondents say targets should
include measurable indicators that
are interpreted the same way by all
stakeholders.

* Environmental sustainability
targets must be followed up as
closely as budgets and schedules.

e Communication: Are we on track
to meeting our targets? If not, what
can be done?

o

Granlund



Respondents’ requests for clients

1.Include sustainability targets at the start of the §§ CONSTRUCTOR:
project
2. Environmental sustainability as a criteria/ point If targets were clearly defined at the
scoring metric in procurement and start of the project, they would be
competitions included in tenders, contracts and
. . .. _ recompense systems. These things
3.Tie §usta|nablllty targe_ts: tq recompense in really motivate constructors to
projects the way that finishing on schedule or consider environmental
under budget already are sometimes. sustainability along with costs during

all stages of the project.

Granlund



LCA
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LCA is calculated more often in new construction than in
renovation projects

ALL RESPONDENTS How often does your organization commission an LCA calculation?

. In every project @D In more than half of projects . In less than half of projects

. Has not yet been implemented . Not going to be implemented

Legislation will require calculations for many building types as of 2025. Q I B

Granlund



Most respondent organizations sometimes set carbon
emission targets for projects

ALL RESPONDENTS

Carbon emission
targets for
all projects

In how many of your organization’s projects are targets
set for carbon emissions?

Carbon emission
targets for
some projects

No targets for
carbon emissions
in projects

0% 10 20 30 40 50 60

o

Granlund



Reductions can be achieved, when targets are set and
followed up

ALL RESPONDENTS

14

-l -
co o N

o

percent of respondents

0-20%

20-40%

40-60%

How large are the carbon emissions reductions your
organization typically achieves when striving for them?

60-80%

80-100%

percent

Most common carbon reduction
strategies:

* Energy efficiency improvements
e Source of energy

 Low carbon materials

Circular economy solutions still
fairly uncommon (e.g. retaining
existing building parts or use of
recycled materials)

.

Granlund



Costs perceived to be the biggest obstacle to achieving

carbon emission reduction targets

Costs

Lack of know-how

Lack of
concrete solutions

Lack of
OwWnN resources

Construction
schedule

Regulations

Something else §p5/A

0% 10 20 30 40 50

When asked how much carbon
reduction measures cost,
answers range from 0-100% of
project budget.

-> More information needed!

o

Granlund



Key takeaways

1.

2.

Energy is already in focus for the vast
majority of respondents

In the coming years, we will see more
attention paid to biodiversity, EU
taxonomy, climate change adaptation
and circular economy.

Clients hold a lot of power! Set
measurable targets and follow up.

LCA calculations will become more
common due to legislation. Will
c?rbgn footprint reduction targets
also:

Assumptions are made about costs of
low carbon solutions. Lack of
knowledge in organizations.




Kiitos!
Tack!

Tak!

Takk!

s Takk fyrir!

Let’s solve the green transition together! @

15.9.2023 Granlund © Granlund
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GREEN BUILDING
COUNCIL ICELAND

lcelandic market's
response to carbon
neutral construction

Katarzyna Jagodzinska
15/09/2023
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Byggjum
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74 actions that support more sustainable constructions
In May 2022: [ 21 action items in preparation or under way [l 2 actions completed

1.3. Initiative on comect
storing and handling
of building materials

Mot started

1.4. Databank for ecological 1.5. Development of process
and climatic effects of of wood products
building materials

1.6. Development in
eco-friendly concrete

oD ) bout A Rewurdsyslemin 2.5 Guiepls uboul 2.6. Conversation =n 27, Show-case: 2.8, Check new
2. Construction [BEuEsEnE o Reykjavik for eco- environmental impact  secure energy infra- e sherease: registration of
energy transition in Zero-emission a 3 .
stage industrial hi friendly energy sources  at construction sites structure from the beg. truction site industrial machinery
Industnial machinery ‘on construction sites defined of constructions FensieenE fuelled by oil

3.6. Instructions on the
design of heating,
cooling and air
conditioning systems

3.5. Requirement of
atmospheric density
tests activated

3.7. Research of energy
utilisation of older
buildings

3.3. Requirement of 3.4, Education on
energy calculations energy savings
in buildings

3.8. Coordinated calculations
of heat- and moisture

3. Use stage

3.9. Check requirements®
for controlled ventilation

3.10. Requirement of energy 3.12. Activate the "House 3.13. Instructions for

4. End of lifetime /
Circular economy

5.1. Life-cycle

assessment

5.2. Environmental
certifications

5.3. Eco-frien,
I.I'h'llll.ll"

6. Incentives
for transition

fluctuation published

4.7. Actual figures on building
waste retumed

5.1.7. Carbon neutral bui
for lcelondic conditions
defined

5.2.2. Instructions on
MNordic Swan Ecolabel
criteria

systems with heat recycling

4.8. Regulatory framework for
construction reviewed with regards

to circular economy

51.2. LCA on BREEAM-
certified new buildings of
Reykjavik Municipality

5.1.8. Baseline criteria for
carbon footprint of different
building categories updated

incentives

5.2.3. Environmentally
certified buildings in
the Building registry

6.2. Discussion within municipalities
and others about green financial

efficiency of new buildings

4.3. Promotional effort for
new recycling requirements
for building waste

5.1.3. Coordinated LCA-

methadology of buildings
published

5.1.9. Requirements for carbon
footprint calculations (LCA)
in general markst

5.2.4. Mare
environmentally
certified buildings in
Reykjavik

4.9, Instructions for recycling
and reusing building materials

4.4. Accessible areas for
used building materials

5.1.4. Educational materials
on LCA for buildings

5.1.10. Requirement that the
carbon footprint of public
projects is 30% lower than
the baseline (limit value)

5.2.5. Professional

4.10. Instructions for responsible
demalition

5.2.6. Education for

Manual® in the Building
registry

4.5. Report of designers on
maximum utilisation of
building materials

eco-friendly maintenance

4.6. Permits for demalition
registered in the Building
registry

4.1. Emphasis on construction in

the project Together against waste

5.1.5. Requirements for carbon
footprint calculations
({LCA] in public projects

5.1.11. Requirement that the
carbon footprint of general
projects is 30% lower than
the baseline (limit value).

courses on municipalities about suppliers about

certification systems

5.3.4. National Planning
Strategy 2015-2026 reviewed

certifications.

certifications

5.3.5. Legislation on planning
revised with respect to
climate issues

5.2.7. Education for

5.1.6. Baseline criteria for
carbon footprint of different
building categories defined

5.1.12. Baseline criteria for
carbon footprint of all
projects updated and lowered

5.2.8. Adjust
certification systems
to Icelandic conditions

5.3.6. Instructions and
databank about climate-
focused planning

6.7. Check coordinated criteria for
green financing

https://byggjumgraenniframtid.is/
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‘)))l\kk‘ Isavia KEF*

https://www.isavia.is/en/corporate/construction-at-keflavik-airport
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PAGO

Ol6f Salmon Gudmundsdéttir, PAGO hus ehf
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ladika

Anna Karlsdéttir and Jan Dobrowolski, Ludika
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Comparision of carbonfootprint of an energy-efficient building
with a reference building (based on 7 gCO2,,/kWh)
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Energy-efficient building
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Tonnes CO:ze/year

Byggjum
graenni framtio

Emissions of Icelandic buildings by phases in reference year and
emission goal of 2030.

180.000

45%

160.000

140.000

120.000

30% 7.5%
Reduction

100.000

55%
Reduction

80.000

60.000

40.000

70% 55%
Reduction Reduction

20.000

0

Ref. year Goal Ref. year Gaoal Ref. year Goal Ref. year Goal
A-A3 Ad-AS B4-BS Bs
Building materials Construction stage Renewal and Operational energy
refurbishment

Figure 2: Emissions of Icelandic buildings by phases in reference year and emission goal

of 2030. https://byggjumgraenniframtid.is/

185



BJORGUN

!.
SEMENTSVERKSMIDJAN

®
BM-VALLA

II|||I|
HORNSTEINN

186

Sigridur Osk Bjarnadéttir, Hornsteinn; Arnhildur Palmadottir, Lendager



Basalt fibre reinforced polymer rebar

HMS

Blapradur — umhverfisveen
styrking i steinsteypu

,Verkefnid felst i ad rannsaka efnisgcedi islensks
basalts og méguleikann @ ad breeda pad med
raforku og framleiéa pannig basalttrefjar/blaprad
sem keemi i stad steypustyrktarstals. Myndi
mogulega minnka kolefnisfotspor steyptra
mannvirkja.“

Eypor Rafn Pérhallsson

'8

Hrafnhildur Sif Hrafnsdottir, Askur — mannvirkarannsoknarsjodur, HMS
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Timber vs concrete
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https://www.c40reinventingcities.org/en/professionals/winning-projects/artun-malarhofi-1286.html
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Timber vs concrete cont.

e

Lcndancr

r Palmadottir, Lendager
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Real estate companies

Hlutfall hvers lifsferilsfasa i heildarlosun byggingarinnar

Lok liftima (nidurrif
og férgun)
1%

Orkunotkun 1 rekstri
(rafmagn og heitt
vatn)

37%

Endurnyjun
byggingarefna
7%

Sustainability report Eik 2022

Byagingarefni
29%

Flutningur
byagingarefna &
verkstad
2%

Byggingarframkvaamd
5%

Vidgerdir a liftima
9%

REITIR
FASTEIGNAFELAG

https://www.reitir.is/is/sogur/me%C3%B0-%C3%BEvi-a%C3%B0-fylgja-krofum-breeam-communities-sta%C3%B0alsins
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https://heimasida-eikar.cdn.prismic.io/heimasida-eikar/72a5e095-2956-4746-94cd-f36eb7014de0_28.2.2023+Sj%C3%A1lfb%C3%A6rnisk%C3%BDrsla+Eikar+2022.pdf

Real estate companies cont.

https://www.reginn.is/reginn/frettasafn/almennar-frettir/endurnyting-i-framkvaemdum/

Matgorzata Lisowska, Reginn
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https://www.reginn.is/reginn/frettasafn/almennar-frettir/endurnyting-i-framkvaemdum/

Contractors

https://www.iav.is/ https://javerk.is/
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Other Initiatives

vistbok _
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Other Initiatives cont.

Magnus Arason, Alexandra Kjeld, EFLA
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Closing words

Greetings
Anni Sinnemaki
Deputy Mayor
City of Helsinki

Closing Words
Dr. Matti Kuittinen / Aalto University
Maria Tiainen / Ministry of the Environment
Miisa Tahkdnen / Green Building Council Finland
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The official podcast of
the Nordic Bauhaus Programme

1.
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Designing for the climate emergency with Sofie
Pelsmakers

Decarbonizing design with Alan Organschi
Balancing sustainability with Eeva Furman
Designed to be relocated — Jaakko Torvinen

Is this how architecture ends? Interview of John
Schellnhuber

Carbon flows from forests to buildings with Mark
Hughes

Do androids dream of carbon neutrality?
Interview of Chat GPT

Mainstreaming wood construction with Anna
Denell and Oskar Norelius

Inspired by resource scarcity with Karl Kvaran



https://on.soundcloud.com/KwnEp

Thank you All for
participating!

GREEN
BUILDING
COUNCIL

FINLAND

Ympdristéministerio

Milidministeriet
Ministry of the Environment

P




