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CE and low-carbon targets

e Substantial amounts of greenhouse gas (GHG) emissions are

generated in the raw-material extraction, production processes
as well as at the end-of-life phase of products

e Tightening national and international emissions reduction
targets require CE solutions

® European Commission launched its CE packagein 2015
including an action plan for the CE and legislative proposals
(European Commission, 2015)

e Finland has its own road map to a CE which highlights the
opportunity to become a pioneer in carbon-neutral circular
0 economy and low-emission solutions (Sitra, 2016)
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Despite the ambitious missions and great
targets, the actual economic and
environmental impacts of different CE

actions are still not known very well
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What do we already know What are
the main knowledge gaps? A
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CE and emissions reductions — What do we
already know?

* The climate change mitigation discussion
and policies often aim at the
decarbonization ofthe energy system

* However, many studies exist assessing
the emissions reductions resulting from
different types of “non-energy” CE
activities

- Due to complex interactions and lack of

detailed data the assessment of the

emissions reduction potential of CE is
difficult

e 6
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CE and emissions reductions — What do we
already know?

e The generalizability of CE studiesis challenging
* Target countries and areas are different

The determination of CE varies between studies

Considered CE actions differ

Different modeling methods have been used

* Life-cycle assessments, environmentally extended input-output models, computable
general equilibrium models etc.

The underlyingassumptions differ (e.g. substitution between sectors)

e It is hard to predict what happens in the future
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Potential of CE solutions in cli
mitigation

e The potential of the “non-
energy” CE actions is modest,
yet valuable on the GHG
abatement (Material
Economics, 2018; Trinomics,
2018; Geerken et al., 2019;
Seppidla et al., 2016)

* The emissions mitigation
potential of CE actions is
estimated to vary between
2% and 20%
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The aim is to examine the
amissions reduction

Evaluate the CE potential *ntial of the CE in
on domestic direct and
iIndirect emissions as-
as emissions abr  Investigate the enablers
and barriers of potential
CE actions
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Life-cycle GHG emissions of selected Finnish industries
Mkg CO2e
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Manufacture of pulp, paper and paperboard

Manufacture of basic iron, steel and ferro-alloys

Construction of buildings

Ordinary farming of animals

Land transport and transport via pipelines

Processing of meat and production of meat products

Civil engineering

Manufacture of dairy products

Growing of crops

Air transport

Water transport

Waste treatment and disposal

Wholesale trade of food products

Manufacture of plastic productrs

Manufacture of articles of concrete, cement and plaster
Manufacture of cement, lime and plaster

Manufacture of basic precious metals and other non-ferrous metals
Manufacture of structural metal products

Sawmiling and planing of wood
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Direct GHG emissions of selected key industries
Mkg CO2e

-200 300 800 1300 1800 2300 2800 3300 3800 4300 4800
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Manufacture of fertilizers and nitrogen compounds
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Processing of meat and production of meat products

Manufacture of plastic products
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— are significant especially

- in ggricultur_e (methane,

- nitrous oxide), metal

-~ industry (CO2), waste
management (methane),

and cement industry



How to reduce process-based emissions?
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Ruotsissa testataan ratkaisua, joka
mullistaisi yhteiskunnan ja romauttaisi
paastot — ja idea voi tulla kdyttoon
ensimmaisena Suomessa

Yksi ainoa terdstehdas aiheuttaa seitseman prosenttia Suomen koko
hiilijalanjaljesta. Tama voi kuitenkin muuttua.

| imastonmuutos 8.9.2019klo 11.03 | paivitetty 8.9.2019 klo 18.30

Source: YLE news

Kuva: Timo Sipola / Yle

Jatteiden hyodyntaminen on ekoteko ja
viimein se kiinnostaa myos yrityksia -
siksi tutkijat kehittavat uusia materiaaleja
jatteesta

Tutkijat kehittavat jatteistd muun muassa ekomateriaaleja. Yksi
esimerkki on lasivillasta kehitetty maailman lujin betoni.

I Kiertotalous 31.1.2019 kio 06.00

Tutkijat lupaavat, etts uudenlaisen geopolymeeribetonin valmistamisessa syntyy vain viidennes siita hiilidioksidista, jota

sementin valmistamisessa vapautuu ilmakehaén.



Conclusion
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Key findings and reco

e Even though the emissions
reduction potential related to
energy is substantial, “non-
energy” CE actions are still
valuable and powerful

e It is challenging to assess the exact
amount of reduced emissions for
each CE action = Itis important
to concentrate on the relative
potential of different CE actions

® Predicting the future includes
~====many uncertainties |
SY KE Photo source: SYKamet
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Key findings and reco

e CE actions targeting process-based | N\ l
emissions could provide significant =
emissions reductions

|
‘

* Examples: new technologiesto \\\\ r§’§§§ 5 i. l
manufacture cement/concrete and ,\\ oS '.
steel =

e Demand side measures are very
important as well

* Mitigate also energy-based emissions

e Extraction of natural resources has
impacts on biodiversity and
L= @cOsystem services
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