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Scenario modelling to
support policy
making in Finland

Tiina Koljonen, Research Team Leader
LTES webinar 13.12.2018
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Recent energy and climate policy and
strategy formulations in Finland

= New energy and climate strategy up to 2030 was launched in the
late 2016 by the Government and approved by the Parliament in
spring 2017

= |n parallell, the 15t medium term climate plan was prepared, which
was approved by the parliament in the fall 2017

= Currently, new low carbon strategy up to 2050 is being prepared
by the Government

# & &

VTT has had a leading role in coordinating and carrying out
multidisciplinary research projects for impact assessments of the

energy and climate policies and strategies

13.12.2018 VTT - beyond the obvious 2



Strategies and policies by existing
Government

= New energy and climate targets for 2030 !‘

« The share of renewable energy above 50% from final energy consumption (EU2020
target 38%, which is already reached)

* Reduce the use of mineral oil by 50% (compared with 2005 level)
* Increase the share of domestic energy sources above 55%

» Phase out of coal in energy production

* Increase the share of renewables in transport to 40% (2020 target is 20%, which is
already reached)

= | ow emission strategy for 2050

» Climate neutrality target by 2050 — debate is ongoing about the exact year and
alternative pathways

13.12.2018 VTT - beyond the obvious 3



Five research organizations, 20-40 researchers, more m
than 10 models to analyse the impacts of the 2030

policies in Finland’s national economy, energy economy,
use of natural resources, emissions, health,

-4— FINAGE GE model

Modelling
framework to
study the
impacts of
policies

= VTT’s sectoral
Scenario models for
_ — analysis € transport and
buildings

Emission models for non- GHGs

Land-use model _,- «

13.12.2018 VTT - beyond the obvious 4
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TIMES-VTT energy system model




Example: 50% GHG reduction is required in
transport by 2030 (compared with 2005)

=> A parliamentary group was established to solve the
transport challenge

Emission reductions in the Non-ETS sector: WAM
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; OAgriculture . L.
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c
ugm 1500 OIndustry
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E 1000 B Waste-to-energy
w plants
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Example: Large share of RES growth is m
happening without any policies due to growth

of forest industries

Renewable primary energy WEM vs. WAM

2010 2015 2020 2025 2030
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B Ambient
o 600 O Solar
5 500 H- B Wind
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5 O Hydro
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G 300 | ' || ®Bioliquid
Q£ imports
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[
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Collaboration is a key element in

scenario planning

7 ministries

4 ministers from three
Governmental parities

3 research institutes in
addition to collaboration
with other researchers

Stakeholder communication

Perspectives of private
consumers/citizens

13.12.2018 VTT - beyond the obvious
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From low carbon roadmap 2050 to low carbon

strategy 2050

Roadmap process in 2012-14

1%t workshop Future tN.hee|
25.9.2012 30 participants

Future tables

1st draft of

Feedback (World Café)
66 participants

Feedback (Me-We-Us)
50 participants

Feedback based on
(1000 responders) survey results

Final seminar Feedback by expert panel
3.11.2014 5 in panel, 80 workshop
participants

13.12.2018 VTT - beyond the obvious

Four alternative

pathways up to 2050:

1.Growth
2.Stagnation
3.Save
4.Change

= Strategy process in Sept.-Dec.
2018

» Three workshops

» Consumer survey (1000
responders)

« Communication with ministries
and responsible ministers

* Impact assessments should be
ready in Dec. 2018 and final
report in Jan. 2019



Negative emissions (e.g. BECCS) is a key m
guestion in Finland in addition to LULUCF
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New research related to sustainable energy
transition and scenario modelling

1. Social science and humanities in energy system transition

« Combination of research on environmental psychology, social
science, and foresight with analysis on clean energy systems and
technologies => new data to understand and model behavior

2. Integrated assessments of material-energy-economy-
environment (ME3)

* Global assessments on supply and demand of metals and minerals
(in addition to renewables and fossils)

3. Global mitigation scenarios to well below 2 degrees C (e.g. 1,5
degrees C)

13.12.2018 VTT - beyond the obvious 10



Copper supply, Mt
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Example: Long term Cu demand and supply

projections for electrification of road transport
After 2050 most of Cu supply should be secondary

Baseline Low-Carbon

2015 2030 2060 2015
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2030

2060

M Recycling

O Mining

Scenario projections with TIMES-VTT model
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mining

= Resources
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Global scenario projections for two alternative 1,5 degree C m
mitigation pathways
Low carbon economy (LCE): CCS, BECCS, forestation

Post fossil economy (PFE): materials from air with DAC, BECCS, forestation
Baseline 1.5C-LCE 1.5C-PFE

BFGS
OoN20
OoCH4

mC0O2
@BDAC
ECCU
OFECCS
BBECCS

o Forestry

G
2010
2020
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2020
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2050
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2090
2010
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2040
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2080
2090

Lehtila, A. & Koljonen, T. 2018. In: Lect.Notes Energy, Vol. 64, George Giannakidis et al. (Eds):
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Conclusions

= |ntegration of energy and climate with other diciplines is required
* Materials, water, etc.
* Human behavior

= Challenge: complicated issue requires more complicate models,
which also creates new challenges in communication
* However, scenario modelling is only a part of the scenario planning process

» Dialogue and open data supports dissemination and finally also acceptance of
new policies and strategies
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Thank you!

Tiina Koljonen

Research Team Leader
Energy Systems and Climate
tiina.koljonen@vtt.fi

Tel. +358 50 359 9549
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Phase out of hard coal for power and district
heat creates new worries on energy security

and security of energy supply
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ty supply by 2050

ICI

Electr

2050

2040

2030

2020

2010

O Grid

O solar

O Peat
O Gas/ oil

M wind
[ Hydro
M Bio

M Coal

O Nuclear

yml ‘Alddns A11011109|3

16

13.12.2018 VTT - beyond the obvious



Final energy in transport by 2050
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