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How renewables drive competitive industries 

with automated sustainable production

Geopolitics, Demographics 
Renewables  & automation
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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

Capacity Factor
Northern Europe

 Solar: ~15%

 Wind: +50%

 I4.0  PtX

Sources: Farm, W. & Rix, A. (2019) and Pettinger, T. (2019)
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Geopolitics +  Demographics =   labour shortage
Automation & Robotics Profitability:

€ CAPEX / unit
€ OPEX / KWH

Non-Competing factors: 

 CAPEX (Same)

 Direct-Input materials  
(”Perfect competition”)

Increasing labour shortages

 Allocate Capex = 24/7 operation  (Capacity factor)

 Automation / labour costs

 Effectivity + quality

Competing factors:

 Electricity cost: The labour cost for robots & automation

 Branding: Child labour & chemical leaks Vs. green energy 

 CO2 burden: Scope 1, 2 & 3 emissions

Source: Wang, B. (2018). Engineering



price development in Poland and Denmark: € / KWH
Salary level (OPEX) for.. Robots ?
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Whats the secret?

low cost kwh



Output:  Wind Ressources
kwh / 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



Tariff structure, NB: “In work”

1. Landing zones = ”around the meter”

2. 15min warning (ramp up/down)
10-30% further tariff discount

3. Big reductions after 100MW 
Hyperscaling = Cost effective
(Curve below as tariff example)
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Source: Danish Ministry of Climate, Energy and Utilities
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Source: ENERGINET (TSO)
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Aggressive Renewables expansion

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.
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= Market opportunities for Germany  Lets talk !

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



Funding + new ”open Door” Projects 

1. 1.25bn DKK in Funding for Green Hydrogen, PtX & BioGas

2. CO2 storage applications = OPEN

3. Tenders for Off-shore wind (Open door) 
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Source: Danish Energy Agency (2022, October 4th)



How is CO2 related
to…

your profit  ?

Future proofing your
industry 4.0 production



EU CO2 certificates [€/Ton]
The Emissions Trading System: 

Trend:

– prices on CO² certificates are.. Increasing

Update: 
– Approaching €100/ton CO²

Ursula von der Leyen
President of the EU Commission

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

“

“
Sources: Eurostat (2022)
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Scope 1
Direct Emissions, controlled by an 
entity HVAC, Computers, lighting
(Occuring physically
at the company Plants)

Scope 2
Electric Emissions (Occuring
physically at the generation 
Facilities)

Scope 3
Emissions not directly controlled by 
an entity, goods/services, Travel, 
Waste & Disposal (EoL)
(Value Chain Emissions)

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

The path to decarbonization
the 3 scopes of carbon emissions

Sources: Wallach, O. (2021) Decarbonization 101



emissions are related to % share of renewables
Competitive advantages in Denmark:
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1. Electricity is available at fantastic prices

2. Branding = Certifiable green electricity

3. Low CO2 emissions = better business case (through low CO2 cost)

Sources: Eurostat (2022)



Lets Network:
- Cleantech
- Wind Energy
- Green Hydrogen
- Power to X
- Future of Europe
- Robotics & I4.0
- Automation

Thank you for your attention !


