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Finland

= Population: 5.4 million, 15.8 inhabitants per km?
= 188.000 lakes
= 80% of land area covered by forest




According to the environmental performance index 2016,
Finland is the greenest country in the world!

Finland was ranked #2 according to The Global Cleantech Innovation Index 2017
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Finland’s climate and energy policy targets for 2030

» phase out the use of coal for energy

* Increase the share of renewable energy to over 50 %
 halve the domestic use of imported oil

e Increase share of renewable transport fuels up to 40 %
* Increase share of transport biofuels to 30 per cent
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THEMES AND GOALS

Towards joint innovation, invest-in and export-promoting service packages™
\

Sustainable solutions with high added

B | OeCOnOmy value that meet global demand
\

Clean-tech comprehensive solutions

I CIeanteCh and a globa ioneering approac
Cross-cutting d a globally pioneering approach

’ Dlgltal tranSfOrmation 1M1 . . Use of technological lead in the global
 Developing markets Digitalisation market

e New value creation
. . . - Getti Finland h f i
« Arctic dimension Consumer businesses Sting Himand & stare of groning

1 A digital leap towards new business
Tou rism and growth in exports

/
Health and Wel I'belng Growing individualised health business

and attractive ecosystems
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Cleantech Focus Areas - 2018

Smart and Intelligent and L SngarL Focus Areas
Flexible Efficient oW L-arbon
Manufacturing Energy Buildings MOb'I_'ty_ and -
Logistics
Programmes
ongoing and
Samoo Smart Energy continuing
- P Smart after 2018
Maritime & : W2E, Bio, RES, Buildings Smart
offshore Produced in Smart Grids Mobility .
industry Finland Sustainable
cities Programmes
Batteries from ending 2018
Finland
Winter Sports ..
2020 Activities
under

Cleanweb preparation

Gazelli — LACI, NGIN -




Business Finland Funding for Energy and Environment Related Projects

Measurement and monitoring
Recycling of materials Other environmental technologies
and raw materials

Environmentall

In 2016 funding for energy

and environment related

projects was about € 170
million







Smart Energy Programme

» Smart Energy - Programme 2017-2021
* Budget 100Meur

= Connectivity and integration are driving new energy
technologies, industry structures and business models with
sustainability at the core

26/09/2018 Smart Energy



SMART ENERGY — Program

Focus segments
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Smart
Feedstock Processing Energy Generation Biofuel Production Grids/Renewable Smart Buildings
energy
* Smart Forestry and * Bioenergy Plants * Liquid Biofuel * Distributed Energy * Building systems
harvesting * \Waste-to-Energy Production Production and control
* Waste and Biomass Plants * Biogas Production * Smart Metering solutions (HVAC,
Processing * Distributed Energy * Off-grid Solutions lighting, w::jterf
* Off-grid Solutions * |ntelligent Power iﬁ?r:fle an
Management g_
automation

* Energy Storage * Building structure

and material
solutions

* Back-up Power

Focus countries Vietnam, China, India, Arab Emirates, South Africa, Chile, Mexico, Canada
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Smart energy connection

oG Super loT Data Al
ULTRA-FAST EDGE CONNECTED DEVICES SMART OPERATION

LOW-LATENCY INTEROPERABILITY INSIGHT FROM DATA
REALTIME SENSING BASED OPS SITUATION CONTEXT

RADIO 10]] ANALYTICS
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Otaniemi Smart Energy
Platform

Piloting new energy services in Otaniemi
* Focus areas
» Energy data for new applications and services
* Energy efficient and renewable Otaniemi

* Real-time monitorable and controllable area

* Objectives
* Internationally recognised pilot side
» Showcase for Finnish competences
 Living lab with real customers involved

» Ecosystem lasting and developing over time
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Real customers

Utilities

Development
platform &
society

Demand response Markets

Optimization Service providers

Development of new services and apps

Application layer and interfaces

loT platform

Wireless sensors
5G

Smart meters Distribution automation
Building automation

Building Energy Weather

data

data & data &
control control

Other

Source: VTT
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Work package 1 A ACRE ®
Pilot Integration Yoqr e = o ('f°m’m‘ S -
FADED
Work package 2 /= eneron " s\
Platform and Connectivity vITr NDKlA - e
"l‘==== TIATO FOURDEG " :1 :

Work package 3
Enabling technologies “‘/LWT A

Work package 4
Local Flexibility market /g g A carunda m FINGRID EMPOWER

Aalto University

Work package 5 J‘—' 77~ FINGRID savox#fvoina @
Aggregator Business Pilot % MERUS POWER
caruna €NSTO 4l NUUKA § Q Granlund

We make buildings smart

Work package 6 iy voxfvonin PX
Building Level Intelligence V7T ENEION sa % P'|35t9f

Aalto Univarsity

Work package 7
Smart EV Charging 1'/\i/11' A ACRE

Work package 8
Underground Thermal Energy Storage
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Smart Energy Platform

— Unique location, Aland islands s
Comprehansive but small enough i

» Excellent wind and solar conditions
» 80% of electricity imported

» Self-governed

» Full society of 30 000 citizens

* Readiness up to 125 % RES,

* 0.5% of Finnish GDP, electricity consumption,
population etc.

26/09/2018

Biomass <1%

Electricity supply Qil 4%
[GWh] — Total
288 GWh

Finland 6%
Sweden 70%

Public sector Households
16% 45%

Electricity use in
Aland in 2015

Services
23%

Manufacturing _
10% Agriculture 6%

Smart Energy
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o batter world

dea- - O POYRY
Schneider Q Fortum

a Electric

¥

The Biofore Company TTPM TREL PRSI Y
G Marlehamns .
T ELNAT
landskapsregering

Aland Ecosystem

Renewable
Transportatio

Demand Solar

Response N % " Households
= Consumers i G, = Industrial
'/ REGULATION

MARKET
MECHANISMS
Wind

= Batteries ’ ;

i A0 = Retrofits
= Fly wheels A e = Green field
= PIG . T =k

= Haat

Heat, CHP

» High Temp
= Low Temp

*) Current leading parties and main contributors,
incomplete and subject to change



BUSINESS
FINLAND

BATTERIES FROM FINEAND
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Finland is well positioned for battery storage growth

Raw materials

Chemicals,
compounds

Components Battery cells

Battery modules
/ packs

OEM / end
users

Production in Finland:

* Cobalt (only EU country
w/ own Co production,
known resources
exceed 445.000t)

* Nickel 20.000 tpa
Planned production:
o Lithium (Keliber, 2020)

* Graphite
(Fennoscandian
Resources, 2020s)

Operating in Finland:

* Norilsk Nickel world
biggest Ni producer ->
30% of production
refined in Finland

* Freeport Cobalt world
biggest producer Co
chemicals, 10.000 tpa

Planned production:

» Terrafame announced
200 MUSD investment
to Ni and Co battery
chemicals

NOTE:

* Finland has advanced chemical
industry with good talent pool

* Battery recycling an emerging
development area — Finland has
good competences

Operating in Finland:

o CATL / Valmet
Automotive

Vehicles:

* Valmet Automotive for
cars (capability)

* Linkker for buses

Utilities:

* Fortum (2 MW pilot)

* Helen (1,2 MW pilot)

Others, examples:

» Avant and Rocla for
industrial loaders

 Kalmar for straddle
carriers
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BATTERIES FROM FINLAND OBJECTIVES

To create an internationally
competitive battery ecosystem
In Finland

To develop leading battery
recycling technologies and
solutions

To grow leading technological
solutions, battery solutions
and service suppliers in
Finland

To attract battery production
and international RDI centres
Into Finland - 11F

To ensure constant Business
Finland services in Finland
and in the global markets
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RECENTLY SUPPORTED INNOVATIONS BY BUSINESS
FINLAND IN BATTERY SECTOR

Battery sector funding 2014->
90 projects
30 million euros

Battery sector and related industries funding 2014->
170 projects
55 million euros



Project consortium BATCircle

Mining and
metal . Value addition

Battery

manufacturing * Collection .

Recycling

and use

production
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A' Mari Lundstrom mari.lundstrom@aalto.fi
= Pertti Kauranen pertti. kauranen@aalto.fi

Aalto-yliopisto
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