~ Megatrendien mahdollisuudet Kouvolassa .

EntoCube & Avalon Energi
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Muutos on mahdolllsta

hteet: University of Turku [2016], U Hm m. ‘



Expectations

Hype-kayra

Digital Twin Deep Neural Nets (Deep Learning) Plateau will be reached in:
Biochips Carbon Nanotube @ less than 2 years
Smart Workspace loT Platform @ 25 years
Brain-Computer Interface Virtual Assistants
@ 5tot0years

Autonomous Mobile Robots

Smart Robots
Deep Neural Network ASICs
Al PaaS

Silicon Anode Batteries

Blockchain /\ more than 10 years

Quantum Computing

Volumetric Displays
Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5

Connected Home
Autonomous Driving Level 4

Mixed Reality

Edge Al

Blockchain for Data Security
Neuromorphic Hardware

Human Augmentation

Knowledge Graphs

4D Printing

Artificial General Intelligence

Augmented Reality

Smart Dust
Flying Autonomous Vehicles
Biotech — Cultured or

Arfificial Tissue
As of July 2018
Peak of
Innovation Trough of ; Plateau of
= Inflated o
Trigger Expr;:tlaiions Disillusionment Slope of Enlightenment Productivity

Time

Léihde: gartner.com/smarterwithgartner

Euroopan suurimmaksi aikonut
hyonteistehdas lopettaa toimintansa
Suomessa: "Ei ole kannattavaa"

Hyonteismarkkinat ovat kehittyneet hitaammin kuin alan yritykset
ennakoivat.

| Hysnteiset 1412019 ko 16:55
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Cost of HLW Disposal vs. International HLW Price

Suomelle 1000°mrd €p+

1.55

:Ei 10 1.120
& PROFIT
= 0.397
s Low
o 08 PROFIT bR
£ 0.704 :
a
0.723
0.6
o 0.416
: Olkiluoto
TRANSATOMIC B Feposion
POWER
CORPORATION 00
Finland Sweden Switzeriand Intl HLW Price

MAAILMAN KORKEA-AKTIIVISEN YDINJATTEEN TILAVUUS
400 000 tonnia 60 vuodessa

EXPERTS: THE ONLY WAY TO Sl\VE THE PLANET IS

NUCLEAR ENERGY
| 1

Ydinjatetta nelja futiskentallista
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nly 60 Years of Farming Left I
Soil Degradation Continues
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New study suggests insect populat|ons
have declined by 75% over 3 decds

2°C warming in Puerto Rico caused 60-fold crash in insect AP
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guardian &

Humanity has W1ped out 60% of animal 3§ ‘
populations since 1970, report finds

N A Staggering 60 Percent Of Global Biodiversity Loss Is
&= Down To Meat-Based Diets

Since 2016, Half of All Coral in the Great Barrier Reef
Has Died




liikkuu ilmakehassa mantereelle 10 %
—

tiivistyminen H yd rolo g| nen tiivistyminen
kierto

haihtuminen
15 %

haihtuminen
85 %

meri









Muutokset valtameressa
Napajdiden painovoima

Former positions of Ice-

sheet and sea level Rebound (uplift) as
ice-sheet melts

MELTING New sea level

Rebound (uplift) as
ice-sheet melts

Léhde: Department of Earth and Planetary Sciences, Harvard University 1.20 110 1.00 0890 080 0.70 060 050 040 030 020 010 O




Vaestdnkasvun piikki on 11 miljardia ihmista

WORLD POPULATION: UN FUTURE FORECAST i b'I2I'|OO
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CO2-paastét 1,5 C skenaariossa

40 Gt |
CO:

30 -

20 -
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10

CO. mitigation curves: 1.5°C

Constant emissions
for nine years will
use up the remaining
carbon budget

Starting mitigation in 2019
will require a mitigation
rate of about 18%/yr

Starting mitigation

For a >66% chance N\ W\ in 2000 would have

of staying below 1.5°C. required a mitigation

Remaining budget: “ \ rate of about 4%/yr
420 GtCO..

Mitigation curves after
Raupach et al. 2014.

0

1980 2000 2020 2040

2060

Since 18%/yr mitigation
is impossible, the only
way to achieve this
budget is with very
large "negative"
emissions: pulling CO;
out of the atmosphere.

2080 2100



poisto nostaa lampétilaa jopa 1 C

SCIENTIFIC
AMERICAN.

Cleaning Up Air Pollution May
Strengthen Global Warming

lImansaasteissa olevat aerosolit
ovat torjuneet nousua 0,5...1,1 C




Aerosolien viilentava vaikutus on tuttu

0.6 - Vs
0.4 -

0.2 -

WW2-

-0.2 -

teollisuus Mount Agung
—tulivuoren
purkaus
0.4 - " ' Clean Air Act -
sopimukset
1880 1900 1920 1940 1960 1980 2000
Vuosi

Ldhde: NASA, Global Temperature Anomalies (C)



-~ World on track for 3C of warming under
S current global climate pledges, warns UN .

;Z.,f __; B
~ Planet has just 5% chance of reaching
Parls climate goal, study says

64% CHANCE THAT FULL FOSSIL
PHASEOUT WOULD KEEP AVERAGE
WARMING BELOW 1.5°C



Fokus ilmastokriisin torjunnassa ja sopeutumisessa

Torjunta

Sopeutuminen



Surun viisi vaihetta

Aktiivinen/ A

dlkoinen

. . Kieltiminen
Emotionaalinen

vaste \ Aik:
Tapahtuma

Passiivinen/

sisainen

Kibler-Ross —malli



Surun viisi vaihetta: kun onnistumisen tavoite on 2C

| Aktivistit

)

A

Kieltaminen

| Fatalistit |

Kaupankaynti

[ Vahvat optimistit |

|
Aika
1.5C 2C

Masennus

Heikkenevd usko
ja sitoumus

Ldhde: https://www.forbes.com/sites/solitairetownsend/2018/09/14/why-climate-storytelling-must-change/#117beOee7c72

Maailman
ilmastomielipiteet

47

DENIERS

(we can’t reduce
climate change)

20%
PESSIMISTS

(we could reduce
climate change but
we won't)

(the climate is

not changing)

(we can and we will
reduce climate change)

407
SOFT
OPTIMISTS

(we can and we might)

Nuoret fatalistit:

Intia 39 %
Brasilia 30 %
Ruotsi, Espanja 27 %
USA30%

...Ja lukemat kasvavat.



Surun viisi vaihetta: Kun onnistumisen tavoite on omavaraisuus

[ Aktivistit |

L)

A

Sltoutuneet t0|muat

E ” H N
Kieltdminen Kaupankaynti E 2
Vahvistuva usko ja e Maa- ja metsatalous-

A | A|k sitoumus ministerio
Kieltajat L5C

‘?‘}i
[ Vahvat optimistit | @{,@

_____________________ Puolustus-

§ ministerio
;

Valtiovarain-
ministerio



Teolliset vallankumoukset

Tuotteen tai palvelun...

hallinnoiminen energiankayttd liikuttaminen

...arvoketjussa



Ensimmainen teollinen vallankumous

® \')

Viestinta Energia Lilkenne




Toinen teollinen vallankumous

® \')

Viestinta Energia Lilkkenne




Tuottavuuden kasvun loppu

Measures of Labour Productivity in the UK, Index (Q4 2007=100)
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Mista tuottavuus koostuu?

Tyontekijat ja koneet Haviot arvoketjussa

“Solow’n jGénndstermi”




Kokonaistehokkuus eli aggregate efficiency

Kuinka tehokkaasti
talous kayttaa
tuottavia resurssejaan

Potentiaalisen tyon ja
(tuotteen tai palvelun
eteen) toteutuneen
hyodyllisen tydn
suhde

25%

- USA - Japan
— Austria

20%
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Kolmas teollinen vallankumous

® \')

Viestinta Energia Lilkenne




Esineiden internet (loT

o Structural Health ®
Monitoring of vibrations and material
conditions buildings, bridges and
monuments.

— @ Weather Sensor

Monitors the accurate temperature, humid-
ity, wind speed, wind direction and rain in
real time.

' s

@ Health Care Monitoring System T
Constantly monitor the patient's
physiological parameters.

Fire Detection ®

Detects fire even from a high distar? =
and respond faster and more accurately.

Monitoring of parking spaces available
in the city.

Soil Moisture Sensor

Updates the exact soil moisture
conditions on the fields which
helps farmers increase the
quality of their crops.

(4 ]
@ Smart Parking @
S

Pollution Detector
Detects and pinpoints chemical leaks
in real-time.

Waste Management @

G Traffic Sensor

Automatically detects all vehicular traffic
with accuracy.

Smart Lighting
Intelligent and weather adaptive lighting in street
lights.

Volume Measurement System

Quickly and accurately measure parcels of any
size and in any location.

Sportmen Care

Vital signs monitoring in high performance
centers and fields

Flood Sensor

Detection of moisture levels and water leakages
for potential flood in the area.

0 ¢ © 0

9 Smart Shopping
Getting advices in the point of sale according to customer

habits and preferences.

e Shipment Quality Detector
Monitoring of vibrations, strokes, container openings or cold
chain maintenance.

o Water Quality Monitoring
Monitors the quality of water and detects changes and poten-

tial risks to public health.
Kaleidoscope
wwwiknleidoscopeiot.com

Detection of rubbish levels in contain-
ers to optimize the trash collection
Smart Thermostat @-
Gives control over the heating and cooling inside
a room/building - from any location.

Motion Sensor @
Detects any motion or movement in an area and
alerts if there are any unwanted activities within
Fisheries acoustics @

Detects and monitors the number of fishes and other marine organisms.|t also
provides information on fish size, location, and abundance




Ydinvoima

Uusiutuvat

Maakaasu

Lihde: EPA




Paiv

Teho [GW]

VAIHTELE-
VA VOIMA

PERUS-
VOIMA

ALUERIIP-
PUVAINEN
VOIMA

dlnen Sa

hkdnkysynta:

Tasapainoisen sahkdverkon rakentaminen

Pumping water up & down
Mountains, transmission
lines needed -> or no storag

World: 96% of storage

) ae

06:00

Aika paivasta

SOLAR

12:00

Burning natural gas
CCS/CCU needed
World: 22% gas

Catching wind
Energy storage, gas
power needed

Harvesting sunlight
Energy storage, gas
power needed

Burning coal
CCS/CCU needed
World: 40% coal

Boiling water with U
Waste disposal needed
France: 72% nuclear

Underground steam
Volcanism needed
Iceland: 27% geo

Dams in rivers
Mountains needed
Norway: 99% hydro

Burning wood/food
Side streams, forests,
crops, logistics needed



Energialahteiden paastot ja turvallisuus

Carbon Emissions (g) per kWh Deaths per TWh
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Coal Qil Gas Solar Nuclear Wind Hydro ®



Upper Reservoir

‘ Electricity flow

Water flow when generating

=  Water flow when pumping
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Powerplant
Chamber

Lower Reservoir




DESERTEC-EUMENA o

Concentrating

¢ Solar Power Hydro

Photovoltaics ‘]' Biomass

Geothermal

CSP collector areas
for electricity

’ . World 2005
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DAC (Direct Air Capture)



DAC (Direct Air Capture)

Air, Sun,
Water

gl
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Direct Air Capture
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Electrolysis

H,

Air to Fuels

Carbon @, Engineering
co,

Fuel Synthesis

Normal diesel

Synthetic Fuels

Synthetic Fuel



Energianvarastointi polttoaineeseen ja ruokaan

co2 ROTE
ELECTRIC CARS % (v SPMRMERRORGE

Teho [GW] N
A windy %

IMPORT GAS

/ SOLAR

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00

Aika paivasta
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ltseajavien autojen vallankumous

Vahittaiskauppa Asuminen




Liikkumisen vallankumous

Alphabet

Boring Company



Hyperloop

* HYPERLOOP x*
STOCKHOLM - HELSINKI

DEPARTURE: 24/7/365
ARRIVAL: inutes.

XXXXX

983043239423944302193331
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Meren muovijatteesta 90% on peraisin 10 joesta
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Great Bubble Barrier



Kiertotalous

Linear economy Circular economy

Natural resources Natural resources

Non-
renewable

Non-
renewable Renewable

resource resouUrces resource

Renewable

Landfill Landfill
and incinerate and incinerate

Transition towards a circular economy




Kiertotalouden mahdollisuuksia Suomelle

Keskeisten tunnistettujen mah-

[ [ 3 [ J 10
dollisuuksien vuotuinen arvo £
M€ vuoteen 2030 mennessa 255
450
1785
165
230
375
Kone- ja Metsa-, Ruokahavikin Jakaminen & Rakennus- Ravinne- Yhteensa
tarviketeolli- sellu- ja vdahentaminen kdytetty tavara sektori kierratys ~€ 1.8 mrd
suus paperiteolli-
suus
SITR3

Lahteet: McKinsey, Gaia Consulting



Viisi litkketoimintamallia kiertotalouteen

Tuotteen elinkaaren pidentaminen
Tuote palveluna

Jakamisalustat

Uusiutuvuus

Resurssitehokkuus ja kierratys

SITRA






Hyéhteisrdoka WEINSY:

Lajinvalinta Maassa Avatruusmatka 9 xukautta) Farmin perustaminen Marsiin

Yleisid, ruoka- ja kasvatuskriteereja _ ; Kuljetus pakastettuina munina Sulata munat ja kdynnistid painovoimassa kasvi- ja
- ' ? painottomassa tilassa W™ b " ; hy6nteisfarmi




Ehran Verilesyg
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SPACEHABS.COM




Suljettu ruokajarjestelma

Ruokajite

Jatokset lannoitteena
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A diet of worms: Chinese volunteers
spend 105 days eating creepy
crawlies in space experiment

Researchers have spent more than three months living in
a sealed lab to simulate growing their own food away
from Earth
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A top futurist predicts the largest internet
l company of 2030 W|II be an onllne school &




L | #

Tulevaisuuden pehmeat taidot

1 Ongelmanratkaisukyky \ﬁ.
%
3
—
w

7 Arviointikyky &
paatostenteko

J

5 3
Luovuus

f’

S
|
%y/r ""4 Ihmisten johtaminen g Neuvottelu
5 Koordinaatio ) )} 10 Kognitiivinen
joustavuus




Mika on ammattisi?
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Viestinnan menestystarina

FAKTAT

KOKEMUS TARINA



Kultainen ympyra
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Robert Nemlander
EntoCube & Avalon Energia
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twitter.com/RobertNemlander



