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Our company was foundéd in ]1 987 by
researchers at Chalmers Institute’ of
Technology, at the department of Energys
System with which we still have close
collaboration .

Our main office is located in Molnaals g s s
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have an office in an 18th century building. Il e
Mélargatan in central Stockholan™ 5+ "



nepp

North European Energy Perspectives Project

« A coherent multi -disciplinary research project focusing on the
development of the energy systems in Sweden and the North
European countries with the time perspective 2030, 2040 and 2050.
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* Nepp and its predecessorsNEP and Nordleden hasbeen a central l
and politics-close platform  for research and dialogue on the

energy systems development since the mid-90’s.

* Nepp gathers the Swedish energy sector and its actors within the Energiforsk
academia, researchcompanies, authorities, energy and industry
businesses

proftj
 Interdisciplinary s ynthesis work is an important part of the
research work conducted within the framework of the project.

For more information on Nepp’s current phase:




Nepp hashighligthed...
Four central factors that are of particular importance for

which paths we will take and which choices we will make
In the ongoing energy transition
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The degree of systems *R* RO
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The final report of Nepps previous phase
Insights and choicesin the energy transition (2020).




Four challenges, given the urgency and
speed needed for the energy transition
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Need of metals and minerals

“Today, the data shows a looming mismatch between the world’s strengthened climate
ambitions and the availability of critical minerals that are essential to realising those ambitions."

Dr Fatih Birol
IEA Executive Director




The energy system is transitioning from a fossil fuel
dependency to a metal and mineral dependency

Minerals used in selected clean energy technologies
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From: IEA (2021). Th&oleof Critical Minerals in Clean Energy Transitions.
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Copperneededfor the energy transition
nT&D*  mAuto and charging m Solar PV

® Wind m Battery storage Other power ®m Nonenergy transition demand

*Power grids
Note: Based on S&P Global’s Multitech Mitigation scenario; US values are adjusted to align with Biden administration’s net-zero ambitions. T&D = transmission and distribution; PV =

photovoltaics; other power includes conventional generation (coal, gas, oil, and nuclear), geothermal, biomass, waste, concentrated solar power, and tidal.
Source: S&P Global analysis © 2022 S&P Global
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“There will be a new geopolitical order around minerals like copper,” said

Yergin. He noted that the copper supply chain is much more concentrated than

that of other raw materials, including oil.




Conflicts of interest %

A




Mines in operation Mineral deposits Protected Nature areas (Natura 2000
2022-12-31 and National Parks)
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Permitting processes



Power grids are facing an array of
competing Interests and actors in
the permit granting processes

* Protectedspecies anahature conservation
e Sites andhctivitiesof nationalinterest
 Land and housewners
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Social acceptance

T R 'ur Iandscape is m#ansﬂmn dueto the energy transition
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Key takeaways

* We must pick up speed in the energy transition

 Electrification is akey mitigation option, but the task is
Immense given the time perspective

* The challengeswe face are many and partly intertwined:

— Need of metals and minerals

— Conflicts of interests

— Permitting processes

— Socialacceptance

The energy transition is changing society and our landscape

Gaining social acceptancefor the energy transition will be vital




But, perhaps, we now have a "window of
opportunity ” for gaining a more solid
acceptance for the energy transition?
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LOWERING PRICES IN A HURRY
— ELECTRICITY PRICES IN THE WAKE OF RUSSIA'S INVASION OF UKRAINE

International | Sabotage at sea

Vladimir Putin says the world’s
energy infrastructure is “at risk”

He would know. And internet infrastructure is vulnerable too
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