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Earlier: Dense cities were considered 
good climate policy



Policies for low carbon 
settlements
• Favour combined heat and power (CHP) production with district 

heating (energy efficiency >90% vs. <40% in power production)

• Reduce energy consumption of housing, favour apartment 
buildings

• Less driving & more public transportation

• Services instead of owning

=> Urban cores can provide all of these, i.e. good climate policy



… but world is changing



Carbon footprint development in different 
urban structures
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*New energy efficient housing has reduced carbon footprints in outer but not in inner urban areas
J Ottelin, J Heinonen, S Junnila - Environmental science & technology, 2015
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Carbon neutrality by 2050 (2035)

• Carbon neutrality means balance between emitting and 
absorbing carbon

• Carbon absorbing
– Main carbon sinks are forests, soil & oceans

• Carbon offsetting
– Temporal way to carbon neutrality is to offset emissions in one sector 

by reducing them somewhere else 



Conclusion for smart density

1. Carbon neutrality is a paradigm shift for sustainable urban planning
• carbon absorption very low in urban areas

2. Smart density seems to be moderate for low carbon settlements, 
not extreme

3. Sustainable lifestyles have been easier outside urban core 

=> Recreate the concept of sustainable 
urban landscape



Smart density 
= 

Less intensity



Challenge of green 
construction



Building life cycle emissions
(traditional approach)

*Life-Cycle Assessment of Office Buildings in Europeand the United States
Junnila et al.  J. Infrastruct. Syst., 2006



Carbon neutral operation vs. Construction 
carbon spike in current policy window

*A scenario analysis of the life cycle greenhouse gas emissions of a new residential area
A Säynäjoki, J Heinonen, S Junnila 2012

Environmental Research Letters 7 (3), 034037

Finnish climate 
act 609/2015 
- 80% carbon

EU 2030 climate & 
energy package

- 40% carbon

Finnish climate 
neutrality goal
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Top carbon emiters in Finland 2018
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*https://www.energiavirasto.fi/
Can life-cycle assessment produce reliable policy guidelines in the building sector?

A Säynäjoki, J Heinonen, S Junnila, A Horvath - Environmental Research Letters, 2017

Metropolitan 
construction



Construction carbon spike mitigation

• Circular economy
1) Sharing spaces
2) Reuse of buildings
3) Reuse of building parts
4) Reuse of building materials

• Materials with Carbon sink
• Timber
• New innovative materials to 

come…

• Low-carbon manufacturing
• New manufacturing processes, 

renewable energy, etc.
• Carbon offsetting
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Wood vs. traditional structures

*“Environmental aspects of material efficiency versus carbon storage in timber buildings”, Hafner, A. & Schäfer, S. Eur. J. Wood Prod. (2018) 76: 1045. 

Timber 
structures

Traditional



Carbon neutral wood buildings?
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Carbon Sinks and 
Substitution Effect 
of Wooden Products 
in Sustainable 
Forestry

www.metsagroup.com



Wood in construction carbon spike 
mitigation

• Circular economy
1) Sharing spaces

2) Reuse of buildings

3) Reuse of building parts

4) Reuse of building materials

• Materials with Carbon sink
• Timber with Sust. Forestry
• New innovative materials to come…

• Low-carbon manufacturing
• New manufacturing processes, renewable 

energy, etc.

• Carbon offsetting 2020 2030 2040 2050 2060 2070
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Conclusion

1. Timing of carbon emissions in green buildings have become critical

2. The options for mitigating the carbon spike of new construction
• Circular Economy approach
• Materials with carbon sinks
• Low carbon manufacturing with carbon offsetting


