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Leader in 
circular
economy by
2025

Political
goals

Carbon
neutral by
2035
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Towards a sustainable built environment

2018 

Nearly zero
energy

buildings

2025

Life cycle
carbon

footprint

Other life 
cycle

impacts
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Roadmap to low carbon construction

Stage 1: 
Testing and methods
2017-
• Assessing the impacts of 

potential steering
mechanisms

• Developing national 
methods and emission 
database for calculation

• Competence and tools
• Testing in public building

projects and in private
sector

Stage 2:
Development of 
steering mechanism
2019-
• Preparation of norms

and possible financial
support systems

• Linkages to city planning
and energy regulations

• Extending pilot projects
• Preparations for 

emission reporting and 
follow-up

Stage 3:
Norms in place by
2025
• Norms may be applied

gradually
• Possible declaration of 

emission values before
they become mandatory

• Follow-up of the 
emissions of the building
stock

4
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Impact Assessment for the Roadmap (VTT 2018)

Six policy measures included in 
the roadmap were assessed

• Declaration for carbon 
footprint for public/all buildings

• Real estate tax based on carbon 
footprint

• Increased building 
allowance/reduced building 
permission fee for reduced 
carbon footprint

• Demand for limit values for 
carbon footprint

Impacts

• Impacts on CO2 emissions, 
building market, building costs
and administrational burden
were assessed

• Limit values for carbon
footprint were found most
effective policy measure

• Their estimated emission 
reduction = 0,5 MtCO2e/

• Equals 10 % of the gap that
Finland is behind its 2030 
pledges

Other assessed measures

• were found less effective but 
they could be used in order to 
e.g. incentify forerunners

• The potential of public
procurement may ba significant
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CO2 thresholds based on building types

Carbon thresholds for buildings before 2025
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What do we include in the calculation?
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Building´s system boundary

Ground works, fills
and foundations

Frame and 
supplementary
structures

Parts of building
service systems

Assessment periods: 
- Designed service life or

50 years

Threshold values for above-ground parts of the building

8

Design choices will
make a difference
for these parts.

Excavations, fills, 
piling and stabilization
are dependent on the
site and its conditions.
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Building permission authorities

City planners
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Stabilisation + piling

Emissions from ground works

= 7,7 million kilometer
drive with car

= 20 years
of annual commuting for 
each apartment

Background data and scenarios
Emissions from ground works: Ruuska & Häkkinen, 2014.
Transportation emissions: VTT:n Lipasto, 2019
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Positive impacts

Negative impacts

Footprints and handprints

After use
•Demolition
•Transportation
•Waste 

management and 
recycling

During use
•Consumption of 

energy
•Repairs and 

replacements

Before use
•Production
•Transportation
•Construction 

works

Carbon
footprint

Carbon sinks
•Cement-based
products

Carbon
storages
•Wood and bio-
based materials

Recycling
benefits
•Metals
•Plastics
•Etc

Carbon
handprint

Benefits and loads beyond system boundary

D - Additional

12
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A1
Raw material

supply

A2
Transport

A1-3

A3
Manufacturing

C1
Demolition

C2
Transport

C3
Waste 

management

C4
Disposal

CB

B1
Use in building

B2
Maintenance

B3
Repair

B4
Replacement

B5
Refurbishment

B6
Operative
energy use

B7
Operative water

use

A4-5

A4
Transport

A5
Construction 

work

END-OF-LIFEUSECONSTRUCTIONPRODUCTION Temporal system
boundary

Must be calculated

May be based on scenarios

Must be based on scenarios

Not required
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c) Politics scenario
(With additional measures)

CO
2 

em
is

si
on

s

2020 2030 2040 2050 2060 2070

a) Current emission rates (CO2e per kWh)

b) Basic scenario (With existing measures)

Goal 2035: 
Carbon neutrality

Goal 2040’s: 
Carbon negativity

Political decisions

Emission scenarios should reflect climate policies

2080

Scenarios in EN standards

EN 15643-1, section 5.4: 

“The technical and functional 
requirements shall be taken 
from the client’s brief, the 
regulatory requirements and 
from the project specification.” 

EN 15978, section 8.6.1:

“Scenarios should be based on 
the existing regulations, client’s 
requirements, or accepted code 
of practice.” 
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National 
climate targets

Comparability of climate policies

Building-level
climate targets

European 
climate targets

Governmental
assignment: 
Double the use
of wood in 
construction in 
4 years

- Annual emissions 56 MtCO2e
- 84 MtCO2e carbon stored in 

the built environment
- Corresponds to 2…2.5 years

of annual forest growth

- Annual emissions 56 MtCO2e
- 84 MtCO2e carbon stored in 

the built environment
- Corresponds to 2…2.5 years

of annual forest growth

- Each wooden house saves 
113…125 kgCO2e / m2 

- Their carbon storage is 
150…300 kgCO2e / m2 

- The substitution potential to 
a concrete house is ~40 %

- Each wooden house saves 
113…125 kgCO2e / m2 

- Their carbon storage is 
150…300 kgCO2e / m2 

- The substitution potential to 
a concrete house is ~40 %

Source: VTT, 2018. Rakentamisen hiilivarasto.
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Perniön Terveyskeskus

Perkkaa Campus

As Oy Vantaan 
Varikonaarre

Smart Premises, house C

KOy Helsingin 
Punanotkonkatu 2

Kontioniemi School

Eco School (concept)

Lighthouse

Finnish-Russian SchoolVuorelan Opistola

Eskolantie 4 and 6

Environment House

Sisco LowCarb
Residential
Wooden House

Pudasjärvi Log Campus

Tehtaankatu 
School

As Oy Hgin Helene and 
As Oy A-Kruunu (ARA)

VAV Kaskelantie 1 
Residential Building

Villa Saint-GobainPerniö Health Station

Keep it usable
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Thank you for your
attention.

matti.kuittinen@ym.fi
@MattiKuittinen


