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Social and economic transformations in human history are

facilitated by new Biagerdsources Elflel means of (eIl Il aTe0s

100 000-10 000
HUNTER-GATHERER
SOCIETIES

Energy: Domestication of fire,
cooked meat - increase in brain size.
Communication: Spoken language

Society: Organised tribes
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http://bit.ly/2 Attqub

10 000-1700
THE AGRICULTURAL
SOCIETIES

Energy: Domestication of

plants and animals
Communication: Written language
Society: Chiefdoms, kingdoms,
city-states, empires, early

nation-states
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1700-2000
THE INDUSTRIAL
SOCIETIES

Energy: Fossil fuels, steam engine,

combustion engine, electricity, nuclear

Communication: Printed texts, radio

and television, mass media, internet

Society: Democracy, the welfare state,

information society, globalisation
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2000-

A FOURTH INDUSTRIAL
REVOLUTION?

A GLOBAL BRAIN?

Energy: Renewables, smart grids
Communication: "Internet of
everything', artificial intelligence
Society: Peer-to-peer society of
networked citizens, automation
of both material and immateria

production
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[ ENERGY TECHNOLOGIES
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Electricity is the new primary energy
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Natural gas

Coal

Oil

LNG

Solar PV

900 +

800

700 +

600 +

500 +

UMIN/3

400 T

300 T

200 T

100 +

gLoc
0LocC
G00¢c

000¢
G661

0661
G861
0861
Gl61

0,61
G961

0961
GG61
0561

NEO
CARBON
ENERGY

Vy
Vv"
y?’?
"y
W'l
‘44:A
- 4 4
v -

L“
maAd
14
A R

>
»vYy
»Y



A

7))
) awm
© W....u i
o > o ® 8
® o o < 7
- r.dn Q
E 8 = 2 3 £ 2 3
Z O 0 3 »w = 3 a
[ | [ | [ | [ | [ | [ | [ | [ | [ |
| | | | | | | | | | | | | | | | | |
©O O ©O O O ©O © o o
©O O ©O © © © ©6 o o
O O N © O ¥ M N -«

UMIN/3

gLoc
0LocC
G00¢c

000¢
G661

0661
G861
0861
Gl61

0,61
G961

0961
GG61
0561

A

Z

3%
Oxw
Ww<Z
Z 00w

oy

-
~

»Y V<4 -
v =



\lys

U
\

Q )
%
-

_‘c')'_ Current
I Hrh )\ business

SOLAR AND WIND

STORAGE

BRIDGING

“7, NEO Bhe
»» CARBON -
.22 ENERGY New business

A4

L‘V“<4‘AA

P - aq
v =

opportunities



[ PLUS THE VIRUS THEORY
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ONE-WAY
POWER
SYSTEM
TODAY

RESIDENTIAL
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World > Europe
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SYSTEM COMPONENTS
PV self-consumption
PV fixed tilted
PV single-axis
Wind onshore
Wind offshore
Hydro Dam
Hydro Run-of-River
Biomass Power Plant

Biogas Power Plant

Waste Power Plant
Geothermal Power Plant }
Battery discharge System ‘

Battery discharge self-consumpﬁgﬁ 0 ‘
Pumped Hydro Storage discharge ‘
A-CAES discharge

Steam Turbine

Gas turbine

Import

Export

Power-to-Gas (Methane)
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Battery charge System

Battery charge self-consumption
Pumped Hydro Storage charge
A-CAES charge

Demand

Excess
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Different kind of storages

SYNTHETIC
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Global power mix
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F wind
PV
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I other
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years

I steam Turbine
I ccoT
I ocGT
I int Combust Generator
I Biomass Solid
I \iSW incinerator
CHP biogas
I Geothermal
I CSP solar field
PV fixed tilted
PV single-axis
PV prosumers
[ wWind onshore
I \Vind offshore
[ | Hydro Run-of-River
I Hydro Dam
I Methanation
I Coal PP Hard Coal
I Nuclear PP




Global power mix
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No new CO, emissions - switching to a circular carbon economy
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REFINING AND USE REFINING AND USE
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SOLLELTAIR

Hydrocarbon from
air and sunlight

Electricity from solar
power plant

Production of hydro-

O .
0 6 gen from water using

electrolysis

Carbon dioxide
recovery from air

Hydrocarbon formed
from synthesis

Hudrocarbons refined
into fuels and
chemicals

End products - gaso-
line, diesel, plastics,
etc.

Photo: Teemu Leinonen, LUT 4

Source: Soletair-project Yle Uutisgrafiikka
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NEO
CARBON
FOOD

https://twitter.com/neocarbonfood
https://twitter.com/AJEnglish/status/909473295937




NUTRIENTS & CARBON DIOXIDE
WATER VITAMINS CAPTURE

RENEWABLE BIOPROCESS PROTEIN FOOD
ELECTRICITY
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