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SECA project roots In

the Arctic

Lapland UAS location on the Arctic Circle
Mission — a regional developer
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LUC Responsible Arctic University Community
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Circular economy
Demographic trends

Arctic conditions
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COP 21 — Paris agreement

e December 2015 — Arctic

Encounter in Paris )

4
ARCTIC W
ENCOUNTER pagisos
PARIS 2015 '

The lead venue of the 2015 Arctic Encounter Paris - I'Ecole Militaire

LAPIN AMK '

Lapland University of Applied Sciences www.lapinamk.fi




Sustainable Entrepreneurship for Climate Action
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= America’s dangerous fiscal cliff

The Why Spain's bailout won't work

. Economist i iesritei
Why Arctic —a global prospective? e
e vanishingnorti

e Large scale industries I ety ot e ecomenent

« Natural resources

* Northern sea route

» Arctic construction era

 +37% energy demand — 30% of world NR
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ARCTIC

from local to global

Geography
Politics
Economics

.....

......

Arctic Definition

High Arctic s"bA'ﬂk
....... the Arctic Clrde(““ 33 44" North)
the southestmost lad
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Aretic Human Development Report
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- Arctic Tree line boundary

o off year round 1o rees.

ARCTIC PORTAL

www.arcticportal.org

LAPIN AMK '

Lapland University of Applied Sciences

www.lapinamk.fi



Arctic cooperation and governance

The Rovaniemi Declaration of
1991 - Protection of the Arctic
environment

Barents Euro-Arctic Councill
1993

Arctic Council 1996
Arctic Economic Council 2014
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Arctic economy and industry
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== World's northernmost bio, mining and metal industry hub
+ Only chromium mine and the largest gold mine in Europe
o= 9 national parks in the area

+ World's cleanest air and Europe’s purest water

+ World's largest wild organic harvesting area

+ Strong educational structure: University of Lapland,
Lapland University of Applied Sciences, Vocational College Lappia,
Lapland Education Centre REDU and Sami Education Institute

Research institutes: Geological Survey of Finland (GTK),
Natural Resources Institute Finland (LUKE), Sodankyla
Geophysical Observatory (SGO) as the most notable

+ National circular and bio-economy centre in Kemi
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Circular economy principles —a way to
sustainability

* The action plan by EC for the circular economy aims to
'close the loop' by complementing the measures
contained In the legislative proposals and to contribute to
meeting the United Nations Sustainable Development
Goals (SDG) adopted in 2015
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Circular economy principles

The circular economy is a model of production and consumption, which involves sharing,
leasing, reusing, repairing, refurbishing and recycling existing materials and products as long
as possible. In this way, the life cycle of products is extended. (Compared to linear economic
model based on a 'take-make-consume-throw away' pattern)

Circular economy is relevant as it offers companies the opportunity to turn inefficiencies in
linear value chains into business value

These Inefficiencies look beyond production waste, focusing on under-utilised capacities,
premature product lives, unsustainable materials, wasted end-of-life value and unexploited
customer engagements

Three drivers underpin the shift towards circular: the trend of increased
— customer-centricity, sustainability and enabling technologies

LAPIN AMI(
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Circular
economy

IN FINLAND

a6
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Use

The product should be used for as long as h &
possible, it must be serviced and repaired O%

and parts changed when necessary.

Consumer -~
Consumer demand creates a & -
supply of sustainable products

and commodities.

From company to company
Companies will procure and require their
subcontractors to provide parts that can be
easily repaired — instead of single-use parts.

Retail

Retailers will sell services
instead of goods and inform
customers about maintenance
and repair services,
environmental impacts,
materials and further use in the
final phase of the life cycle.

The life

cycle
ontinues
in a new

Distribution

Transport co-ordinated
between different sectors,
renewable fuels and jointly

owned transport equipment end of the product’s life cycle.

will be used in distribution.

@ Sustainable food system
@ Forest-based loops

@ Technical loops
@ Transport and logistics

@ Common action

Primary sector (raw materials sector)
The raw materials are capital for the primary
sector. Sustainable solutions are based on the wise
use of raw materials.

Material processing

Process planning will reduce the energy needed to refine
huge amounts of raw materials. The use of side streams
will be taken into consideration.

Manufacturing industry
Long-term products that can be
repaired and maintained will be
brought onto the market.
Materials will be separated at the

SITRA



Circular principles are about addressing inefficiencies
of business models

InefﬁCIency Ilustrative examples from manufacturing companies

UNSUSTAINABLE Volvo uses one third recycled materials in new trucks and designs them for recycling so that 90% can be recycled
MATERIALS Wartsila applies a modular engine design to enable increased commonality and backward compatibility of parts
UNDERUTILISED

CAPACITIES Caterpillar acquired Yardclub, a platform facilitating equipment sharing

Bosch operates remanufacturing chains for high-quality components to ensure a high fraction stays in its loops

PREMATURE

PRODUCT LIVES The Schneider Electric Circuit Breaker Retrofit-program modernises and updates electrical distribution centres
Konecranes provides a Lifecycle Care-program that includes consultation services, modernisation & maintenance

WASTED END-OF- GM recycles 84% of its worldwide manufacturing waste and has 111 landfill-free facilities

LIFE VALUE Maersk introduced a Cradle-to-Cradle Passport for vessels, a database listing the material composition of the main
parts of the ship, enabling better recycling of materials and parts

UNEXPLOITED Michelin offers tire as a service (pay per mile) and sensor-based data analytics for predictive maintenance

CUSTOMER

ENGAGEMENTS Philips has several contracts signed for providing light as a service on a pay-per-lux basis or l]nonthly subscription

Source: Company websites LA P I N AM K
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Business models reduce the inefficiencies and create
value for companies

Reform use of resources Optimise capacity use

CIRCULAR SUPPLY CHAIN SHARING PLATFORM

Manufacturing Logistics

Increased usage rates through collaborative models for
usage, access, or ownership

Use of renewable energy, bio-based or potentially
completely recyclable materials

Sourcing Mgrgjltefg Offer outcome oriented solutions
Circular value
chain
T TR —— Product Offering of products for use with retention of product
use ownership which incentivises increase in resource
RECOVERY & RECYCLING productivity along the whole life cycle
Recovery of usable resources or energy Reverse End of life Extend life CYCIGS
logistics disposal
from waste or by-products
Extension of the life cycle through repair, maintenance,
upgrading, resale and remanufacturing
1
Source: Accenture, Appendix 2 for more details LA P I N A M K
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Relevant circular business models depend on the type of

Inefficiencies that need to be addressed

Business SHARING
CIRCULAR SUPPLIES PLATFORM PRODUCT AS A SERVICE PRODUCT LIFE EXTENSION RECOVERY & RECYCLING
Models
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Analysis based on survey responses of 30 Finnish manufacturing SMEs.

More detailed information on the survey replies in Appendix 1.




Circular economy is based on keeping the resources in the loop
instead of linear “take-make-waste” approach. To accomplish the

CirCUIar Econ omy Busin ess Models shift, companies must develop and implement new business

models which requires a new mindset. For small companies
co-operation with others may open new doors.

recognized business models \(./

Circular Economy opportunities

* Product-as-a-service: service of renting instead of owning for micro and small-scale companies
Renewability: using renewable energy and materials

Sharing platforms: more usage out of products using digital platforms

Product-life extension: maintenance, repairing and refurbishing * Product and service development, especially in companies
interactions

» Resource efficiency and recycling: efficient use, collection and reuse of
« Utilizing the networks

materials

» mapping the side streams and reorganizing their use
» taking customer’s needs and values into account
» co-developing products and services that solve

actual customer problems

Yrodered
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@ R U D E0 % A\l @(”J,\m.\xn @ @ Romssa ja Finnmarkku fylkkagielda p @ NLA__ NORRBOTTEN Nord

Tromssan ja Finmarkun fylkinkomuuni Regionens egen bank
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Circular business model approach : case study
In Finnish Lapland and Arctic cooperation

Lapland is the northernmost region of EU where unique nature consists
of abundant natural resources which naturally creates strong
accumulation of northern expertise

SMART specialisation (S3) - the vision of Lapland's Smart
specialization Is to enjoy a leading position in sustainable utilization and
commercialization of Arctic natural resources and conditions

Worlds northernmost hub of bio-, mining-, metal industry and services
1,7 Mt of by-products and residues (excluding waste rock)

Responsible for 80% of Lapland’s industrial production, with over 5
billion EUR of exports annually (7-8 % of the total export value of
Finland)

Industrial symbiosis estimated at 700 million EUR annually
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Arctic Circular Economy Cluster

Ecosystem of the Arctic Industry is an operational
environment and unique innovation platform

The process industry, which is largely concentrated in the
Kemi-Tornio region, actively searches for new, eco-
innovative ways to modernise its processes

Management of by-product processes of industries and
process optimisation in the Kemi-Tornio region is a
prioritised issue

The annual volume of by-products and residues of Kemi-
Tornio large scale industries amounts to 1,7 million
tonnes

Rovaniemi is the administrative centre of Lapland and an
important regional centre of public governance for mining
in Finland

Mining industry is active throughout Lapland.

With the long traditions in Lapland the coexistence
between industries using natural resources has been
amicable

Source: https://www.digipolis.fi/en/circulareconomycentre/what-do-we-do

Cluster
Management

ARCTIC N Excellence
INDUSTRY ' L

AND CIRCULAR
ECONOMY

CLUSTER

— e i

- chui%f"Ec omy Cluster, ,

"

Photo: Lapin materiaalipankki | Stora Enso
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Ecosystem for circularity KeniTome .ndustrnwork
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Circular economy in Lapland UAS

Arctic Natural Resources and Economy

Digital solutions
(Cross-cutting)

* Business and
Administration
Information Technology

New industry (CE included)
» Mechanical Engineering
 Electrical Engineering

. Data processing * Master School Northern Well-being and Services
» Fine Arts Participation and Future healthcare
* Master School Future bioeconomy (CE included) functional capacity services
_ _ * Forestry « Social Services « Nursing

qurt built environment « Rural Industries « Elderly Care . Public Health Nurse
(CE included) « Master School * Physiotherapy . Master School
 Civil Engineering « Master School
» Land Surveying

Engineering Responsibility in business and

services (CE included)

» Tourism and Hospitality Management
» Business and Administration

« Sports and Leisure Studies

» Master School

 Master School
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i 0 Funded by the EIT HEI
@ RawlMlaterials - European Unlon £ Initiative &
Connecting metters theiew
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Building Ecosystem Integration Labs at
HEI to foster Smart Specialization and
Innovation on Sustainable Raw Materials

HEI4S3 rRM

¢ develop innovation campuses focusing on sustainable raw materials
and mining

e support innovations in circular economy in higher education
institution and entrepreneurship in mining and raw material industry

e enhance mining and raw material industry and HEI to work side by
side to develop more sustainable mining solutions and innovation
projects by applying circular economy concepts and business models
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Building Ecosystem Integration Labs at
HEI to foster Smart Specialization and
Innovation on Sustainable Raw Materials
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Time: 1.7.2022-30.6.2024 Project partners:

Financier: European Institute o Lapland University of Applied Sciences (Fl)

of Innovation and Technology * University of Oviedo (ES)
Budget: 225 000 € (LUAS) / e University of Huelva (ES)
1193 940 € (project) e Technical University Georg Agricola (GER)
Contact person: Sirpa Kokko ¢ International Hellenic University (GR)
(sirpa.kokko@lapinamk.fi) ® Banat University of Agricultural Sciences and
Veterinary Medicine of Timisoara (RO)
¢ Mining and Metallurgy Institute Bor (RS)
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Hnnkkeen www-sivut (Lapin AMK): https www lapinamk (/Y ntvksile a-
yhteisoille/l apin-AMKin-hankkeet?RepoProject

theyshenkilél

LAPIN AMK

1]
2
(3]
(4]
(s
(6
@
o
(9]
10}
®

© 6 6 © 6 6 06 o

SERI -
Resurssiviisas Meri-Lappi

Hankkeen tavoitteena on edistad Meri-Lapin kuntien vahahiilisyytta ja resurssiviisautta
ja ka\ma Hanke keskittyy rakentamisen ja

elintar ihin seka joiden

kautta osoitetaan Me olevan luemxalouaen edellakdvijaalue Ilaajalla

toimintasektorilla. Yhdistavana tekijand erl teemoilla ja toteutettavilla piloteilla on
ja

ik alueen

v t vahahiilisyys- ja resurssiviisausstrategia,
vahahiilisyytta edistavia pilottitoimenpiteita kuntien
in yritykeissa, Lisaksi ik

2 3 sokd
osallistaa alueen yritykset, yhteisét ja inmiset osaksi kokonaisvaltaista vahahiilisyytta
edistavaa toimintaa Meri-Lapin alueella. Monipuolinen ja erityyppiset toiminnot esitteleva
toimintapaletti on monistettavissa myds Lapin muihin kuntiin ja kaupunkeihin seka erilaisiin
toimipisteisiin tai yrityksiin.

Hankkeen aikataulu: 1.1.2020-31.12.2021 .
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Kuva 1. Ammattikorkeakoulut, joilla tunnistettua kiertotaloustoimintaa. (Sara Kuure, Lapin AMK, 2021)
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Circularity Gap Report 2022
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More than 91% of what we
take from the earth is TONNES OF VIRGIN
wasted. MATERIALS, OUR

HALF A TRILLION

WORLD IS ONLY 8.6%
CIRCULAR.
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Source: https://www.circularity-gap.world/2022



SECA - Innovation and Sustainable entrepreneurship
with Circular mindset

UNDERSTANDIA G TRE BUSINESS CASE AND FeRmWLATING

* Purposeful search for innovative
opportunity

« Creative approach to sustainable
solutions

e Sustainable value creation
 Problem-solution method )

o
NEW
BUNWIWNESS
\DEA
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