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Maankayton muutosten vaikutus kasvihuonekaasupaastoihin

Global greenhouse gas emissions by sector SRieG
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Maankayton muutosten vaikutus hiilijalanjalkeen: suomalainen
broilerituotanto
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limastonmuutoksen
hillinta: hiilensidonnan
potentiaali

© LUONNONVARAKESKUS

Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.

Potential contribution to net emission reduction (2030) GtCO;-eq yr'
Mitigation options 0 2 4 6

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH. emission from coal mining
Reduce CH. emission from oil and gas

Energy

arbon sequestration in agriculture
Reduce CH. and N;0 emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management
Reduce food loss and food waste

Shift to balanced, sustainable healthy diets

AFOLU

Avoid deman
Efficient lighting, appliances and equipment

Eé New buildings with high energy performance
% Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products
Fuel efficient light duty vehicles
Electric light duty vehicles
Shift to public transportation
E shift to bikes and e-bikes
£ Fuel efficient heavy duty vehicles
= | Electric heavy duty vehicles, incl. buses
Shipping - efficiency and optimization
Aviation — energy efficiency
Biofuels Net lifetime cost of options:
I Costs are lower than the reference
Energy efficiency N 0-20 (USD tCOx-eq)
Material efficiency I 20-50 (USD t€0,-eq")
Enhanced recycling I 50-100 (USD 1€0,-eq")
£ | Fuel switching (electr, nat. gas, bio-energy, H:) I 100-200 (USD 1CO-eq")
2
B | Feedstock decarbonisation, process change [0 Cost not allocated due to high
Carbon capture with utilisation (CCU) and CCS variability or lack of data
Cementitious material substitution
Reduction of non-C0; emissions +—— Uncertainty range applies to
the total potential contribution
. [ Reduce emission of fluorinated gas m gn?\ssinn reduction. The
£ | Reduce CH emissions from solid waste individual cost ranges are also
8 associated with uncertainty

Reduce CH. emissions from wastewater
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Biologinen hiilen kierto: hiilineutraali biotuotanto
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Hiilivarastojen pieneneminen: LULUC-paastot
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Hiilen sitominen ilmakehasta: maaperan ja kasvillisuuden hiilinielut
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Maankayton muutos LCA-laskennassa

Change (e.g. forest converted to cropland)

Carbon stock loss= Initial SS C stock
- new SS C stock / 20 years

- Causes annual CO; emission to
atmosphere for 20 years (PAS 2050)

Initial steady

state (=SS)
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Carbon stock

New SS

© LUONNONVARAKESKUS 4.7.2023 8



Hiilensidonta ja LCA

Carbon stock increase= new SS 1 -
new SS 2 / length of the time period
Initial steady state (=SS)
- Causes annual CO, removal from
atmosphere for the fixed time period

Change (e.g.
constant use of

cover crops) \ New SS 2
-2

New SS 1

Carbon stock

Time Fixed time period
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Lisatietoja:
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"Developing LCA methods for assessing the environmental benefits of biobased products, raw materials and side streams”
(Bio-LCA)
https://www.luke.fi/en/projects/biolca

"Modulaarisuus ja digitaalisuus, avaimet luotettavaan ja kustannustehokkaaseen LCA-laskentaan ruokaketjussa” (Modi-LCA)
https://www.luke.fi/fi/projektit/modilca-01

The International Journal of Life Cycle Assessment
https://doi.org/10.1007/s11367-022-02086-1

COMMENTARY AND DISCUSSION ARTICLE A"

Check for
updates

A general framework for including biogenic carbon emissions
and removals in the life cycle assessments for forestry products

llkka Leinonen'®
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