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SOLAR VS. WIND (PRACTICAL)

SOLAR IS CHEAP IN MOROCCO AT 12:00 -> WHAT ABOUT IN GERMANY AT 17:00 OR AT NIGHT?

WIND IS BLOWING 24/7 - ESPECIALLY MORNING + EVENING
WIND PRODUCTION IS HIGHER IN WINTER

- SOLAR IS GOOD FOR AIR-CONDITIONING
= WIND IS GOOD FOR HEATING & PRODUCTION ) AN
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Sources: Farm, W. & Rix, A. (2019) and Pettinger, T. (2019)
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GEOPOLITICS + DEMOGRAPHICS = LABOUR SHORTAGE

-> AUTOMATION & ROBOTICS PROFITABILITY:
NON-COMPETING FACTORS: { CAPEX / UNIT
' € OPEX 7/ KWH

« CAPEX (SAME)

= DIRECT-INPUT MATERIALS
("PERFECT COMPETITION")

Break-even points will — Formative
Shlft‘ Fo the right as ‘ Subtractive
additive manufacturing .

/ becomes more mature. — Additive

INCREASING LABOUR SHORTAGES

= ALLOCATE CAPEX =24/70PERATION (CAPACITY FACTOR) 2
= AUTOMATION / LABOUR COSTS \

= EFFECTIVITY + QUALITY

Cost per parts

Number of parts

COMPETING FACTORS:

= ELECTRICITY COST: THE LABOUR COST FOR ROBOTS & AUTOMATION

= BRANDING: CHILD LABOUR & CHEMICAL LEAKS US. GREEN ENERGY
= CO2 BURDEN: SCOPE 1,2 & 3 EMISSIONS

Source: Wang, B. (2018). Engineering
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PRICE DEVELOPMENT IN POLAND AND DENMARK: €/ KWH
SALARY LEVEL (OPEX) FOR.. ROBOTS ?

PRICES OF ELECTRICITY FOR INDUSTRIAL CONSUMERS IN PRICES OF ELECTRICITY FOR INDUSTRIAL CONSUMERS IN
POLAND (IN EURO CENTS PER KILOWATT HOUR) DENMARK (IN EURO CENTS PER KILOWATT-HOURS)
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=—e—Annual consumption of 500 MWh - 2,000 MWh

—#—€ per KWH =e—Annual consumption of 20,000 MWh - 70,000 MWh

Source: Statista 2022 E
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LOW COST KWH
WHATS THE SECR




OUTPUT: WIND RESSOURCES
KWH /7 MW
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Sources: Karagali, I. (2018): New European wind atlas offshore
Ma, Z. & Shaltout, M. (2014): Adaptive Gain Modified Optimal Torque Controller for Wind Turbine Partial Load Operation
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TARIFF STRUCTURE, NB: “IN WORK™

1. LANDING ZONES = "AROUND THE METER"

. Production-dominated

2. 1SMIN WARNING (RAMP UP/DOWN)
10-30% FURTHER TARIFF DISCOUNT

3. BIG REDUCTIONS AFTERTOOMW
HYPERSCALING = COST EFFECTIVE
(CURVE BELOW AS TARIFF EXAMPLE)

Source: Danish Ministry of Climate, Energy and Utilities
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ENERGINET

DANISH HYDROGEN INFRASTRUCTURE 1
WHAT COULD IT LOOK LIKE?

o

Energy Island
10GW

Hydrogen infrastructure Power transmission Energy Island
3GW
Transmission (feasibility) O Potential
Transmission (future) connections for
European Hydrogen Backbone offshore wind to
power
Hydrogen storage transmission

Source: ENERGINET (TSO)
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AGGRESSIVE RENEWABLES EXPANSION
= MARKET OPPORTUNITIES FOR GERMANY - LETS TALK !

A GREEN REFORM WAVE IN DENMARK

In one week, the Danish Government reached three
agreements with parliament covering a green investment
fund of 7.2 bio. EUR, a new unified carbon tax, and a
renewable energy package that will quadruple the production
of solar and land wind energy by 2030 and permit a fivefold
increase of offshore wind power.

Onshore wind and solar

Expansion of green electricity onshore is technology neutral and the combination of
onshore wind turbines and solar in 2030 will therefore not be adopted in the
framework conditions. This is an example from the official factsheet of onshore wind
and solar capacity to quadruple the production by 2030.

Source: Danish Ministry of Climate, Energy & Utilities (2022)
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Offshore wind

Fivefold increase of offshore wind power.

Today In 2030 Fﬁj:'di;:j;clt‘('tl'i('ily production from wind
2,3 GW 12,9 GW

Onshore wind

Today In 2030

4,7 GW 8,2 GW

Solar

Today In 2030

2 GW 20 GW

0% -
1995 2000




FUNDING + NEW "OPEN DOOR"” PROJECTS

1. 1.25BN DKKIN FUNDING FOR GREEN HYDROGEN, PTX & BIOGAS
2. CO2 STORAGE APPLICATIONS = OPEN

3. TENDERS FOR OFF-SHORE WIND (OPEN DOOR)

STOTTEORDNINGENS FASER

Modenhedsfase Etableringsfase Drifts- og stetteperiode
Udvikling af projekt Godkendelser + Produktion af gren brint
opfaerelse af anlaeg Maling af brint samt dokumentation af gren strem
max 4 ar 10 ar
A ) A
[ | | |
EKSEMPEL: EKSEMPEL: EKSEMPEL

2023 1. Januar 2024 1. Januar 2028 1. Januar 2038
| | |
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|
Abning/oﬁentligg@}else Fuld kapacitet Indmeldte/kontraktet
af udbuddet | bygget og start af maengde gren brint
i produktion af brint produceret

Kontrakt indgaet Stetteperiode slut

mellem vinder(e) og
Energistyrelsen

Source: Danish Energy Agency (2022, October 4th)
MINISTRY OF FOREIGN AFFAIRS OF DENMARK — INVEST IN DENMARK

10




MINISTRY OF FOREIGN AFFAIRS

OF DENMARK
Invest in Denmark

HOW IS CO2 RELATED
TO...

YOUR PROFIT ?

FUTURE PROOFING YOUR
INDUSTRY 4.0 PRODUCTION

LT



EU CO2 CERTIFICATES [€/TON]}
THE EMISSIONS TRADING SYSTEM:

TREND:
- PRICES ON CO*® CERTIFICATES ARE.. INCREASING

UPDATE:
- APPROACHING €100/TON CO¢

EUA FUTURES Emissions of CO2
must have a price.
And we know that
carbon pricing
works

w H» g o N
&=y A= &= & (=)

PRICES IN EUR PR. TON CO2
)
(<)

Y
o

1

N N N N
oV W Ursula von der Leyen
President of the EU Commission

0

9 O O O O O O O
\'\ N \'\ \'\ \'\ N “'\ \'\
S S & & §

FTE @ » P

N AN NN N
q"@&m&%@

IS SIS I S TP S TP B S S TS TP S TP S TP S TS TS TN
S PO S Ui U U L N U U g Ui U
PP F @ B D F R PP P

Sources: Eurostat (2022)
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THE PATH TO DECARBONIZATION A e

o= '°= decarbonize, they need to define

THE 3 SCOPES OF CARBON EM'SS'ONS ﬂI=':..':..::§ and minimize their carbon footprint.

Here are the scopes of carbon emissions that make up a company’s L) Facilities (L) Cooling () Heating (%) Computers A
footprint, as defined by the Greenh Gas (GHG) Protocol. () Chemicat e o 4§§

SCOPE1

Direct Emissions, controlled by an
entity HVAC, Computers, lighting
(Occuring physically

at the company Plants)

SCOPE 1 = e L 5 SCOPE 2
DIRECT EMISSIONS ; = — INDIRECT ELECTRICITY
Emission Source: ©) 9 EMISSIONS

Reporting Company Emission Source:
Upstream Activities

Direct GHG emissions that

occur from sources owned S GHG emissions from the

or controlled by the company m 2 genaration of purchased electricity
B consumed by the company

SCOPE 2

Electric Emissions (Occuring
physically at the generation
Facilities)

Doesn't include direct b o cie e e e e D - - -
€O, emissions from Ty 2 » . Electricity use
biomass combustion

Physically occur at the
facitity where electricity
Is generated

UPSTREAM

supportive processes/
materials that occur before
a company’s operations

(89 Factory vehicles

SCOPE 3

Emissions not directly controlled by VALUE CHAIN EMISSIONS

an entity, goods/services, Travel, et & Dovnstream Actvites

Waste & Disposal (EoL) RECCEM oo

(Value Chain Emissions) e e
owned by the company

Often the largest source
of a company’s GHG
emissions

= W -

=

: Employee Fuel and energy Waste generated Transportation
) commuting related activitiy . . in operations and distribution
. | Business travel W
SCOPE 3 I Il

-
|

DOWNSTREAM
supportive processes/
materials that occur after
a company’s operations

N
-———-—d

Note: Scope 3 is often the largest
source of GHG emissions HRRA

NPUC
motivepower
QR tithusr © e @ e, @ Tumetret (@ s @) s Y-

sold products

Sources: Wallach, O. (2021) Decarbonization 101 D) i (@)(0) o (&) s



EMISSIONS ARE RELATED TO % SHARE OF RENEWABLES

COMPETITIVE ADVANTAGES IN DENMARK:

1. ELECTRICITY IS AVAILABLE AT FANTASTIC PRICES
2. BRANDING = CERTIFIABLE GREEN ELECTRICITY
3. LOW CO2 EMISSIONS = BETTER BUSINESS CASE (THROUGH LOW CO2 COST)
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Sources: Eurostat (2022)
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LETS NETWORK:
- CLEANTECH

- WIND ENERGY

- GREEN HYDROGEN
- POWERTO X

- FUTURE OF EUROPE
- ROBOTICS & 14.0

- AUTOMATION

THANK YOU FORYOURATTENTION!




