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Outline
➡ “Why Norway”  
➡ Societal Security - needs 
➡ Electricity growth (demand) 
▪ central grid contribution 
▪ edge/behind the meter 

➡ Distributed Energy  
▪ from techno-economic 
▪ to systemic model 

➡ Research challenges
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Yngvar Lundh Pål Spilling

eKom and the role of the Internet
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11 ©2007 Deloitte & Touche GmbH WirtschaftsprüfungsgesellschaftWeb 2.0 Expo Berlin 2007

How come these guys didn’t think of that?

Source: http://www.michaelkaul.de/History/history.html

Jon Postel

Steve Crocker

Vinton Cerf1972

1973 Kjeller

India:  
40,6%

Kjeller

1994: Opera 
Software 

1973: Internet to 
Kjeller/Europe

2014:

.php, OpenSource, Linux, Skype, 
Spotify 
Opera Software, FAST search 
Nokia, Ericsson 
GSM 
GovStack.global, X-Roads

http://www.michaelkaul.de/History/history.html
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Aug2003: Reykjavik “Cybersecurity"

Jun1973: NO (Kjeller) & GB connected

Jun1986: RARE/TERENA…GEANT (NRENs in Europe)

1993 - privatisation of 2G (GSM)

Source: http://www.michaelkaul.de/History/history.html
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How come these guys didn’t think of that?

Jon Postel

Steve Crocker

Vinton Cerf

1973 Kjeller

From Academia to Mobile Broadband 
understanding the business

1999 - 3G (UMTS): 3 x ROI expectation, Uni co-dev

2004 - 4G (LTE): 120 km range, Supplier dev

Melinda 
Gates

Jack 
Ma

Nikolai 
Astrup

Vint Cerf

Nanjira  
Sambuli

Akaliza  
Keza Ntwari

Bogolo  
Kenewendo

Jun2020: UN “Digital Cooperation” 
recommendations

Basic Internet Foundation: 
“The walk on the Internet”

Vint & Sigrid, 
Nordunet 2003

UN Panel, 2019-2020

1972

“The mobile 

http://www.michaelkaul.de/History/history.html


Revisit Access
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Road model: pedestrians & 
cyclists

5G - 
Multi-
mimo

Digital pedestrians, digital cyclists 
vs digital cars (broadband)

Internet Lite 
as a Digital Public Good (DPG)

5G/6G large cells 
to achieve coverage



Societal transformation

Digital Transformation, 
Resilient Communities, 
Empowered People

Digital Inclusion 
 
Societal Empowerment

access to inform
ation 

WiFi
Fibre, (mobile)



Norway Agenda 2030 - 2050: 

Resilience & Energy transition  

needs a Societal transition
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we picked the low-
hanging fruits (Norway: 

97% of new cars are electrical)

to reach 95% CO2 

reduction by 2045 

requires societal changes

we lack the incentives for 
resilience and quality



Energy & Digital
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[Source: TU Oct2024, Willy Kramer]

from balcony power to solar yield to digital usage
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Power Grid resilience
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https://www.reuters.com/technology/cybersecurity/us-electric-grid-growing-more-vulnerable-cyberattacks-regulator-
says-2024-04-04/ 

https://news.ucsc.edu/
2024/05/ukraine-
cybersecurity.html 

how to we achieve 

resilience in eKom and 

Grid?

https://www.reuters.com/technology/cybersecurity/us-electric-grid-growing-more-vulnerable-cyberattacks-regulator-says-2024-04-04/
https://www.reuters.com/technology/cybersecurity/us-electric-grid-growing-more-vulnerable-cyberattacks-regulator-says-2024-04-04/
https://www.reuters.com/technology/cybersecurity/us-electric-grid-growing-more-vulnerable-cyberattacks-regulator-says-2024-04-04/
https://news.ucsc.edu/2024/05/ukraine-cybersecurity.html
https://news.ucsc.edu/2024/05/ukraine-cybersecurity.html
https://news.ucsc.edu/2024/05/ukraine-cybersecurity.html
https://news.ucsc.edu/2024/05/ukraine-cybersecurity.html


Distributed and decentralised
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[Source: TU Oct2024, Willy Kramer]

https://www.thenationalnews.com/business/energy/2026/07/06/
syrias-solar-boom-is-redefining-middle-easts-energy-model/ 

DE: 1.6 Million 
+ 5 Million roofs

BG: #1 battery = 16% of energy production

Syria: 10x growth solar 
PK: #1 PV/person

https://www.thenationalnews.com/business/energy/2026/07/06/syrias-solar-boom-is-redefining-middle-easts-energy-model/
https://www.thenationalnews.com/business/energy/2026/07/06/syrias-solar-boom-is-redefining-middle-easts-energy-model/
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Example: Bulgaria

➡ 16% of the production capacity of 
the country is available as battery 
capacity 

➡ 1/3 public, 2/3 privat funded 
▪ Lowetsch: 500 MWh 

➡ result: el. price 5-10 EUR/MWh 
cheaper than in surrounding 
countries 
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https://www.mdr.de/nachrichten/welt/osteuropa/politik/energiewende-
solarenergie-pv-anlagen-,bulgarien-batteriespeicher-rekord-100.html 

https://www.mdr.de/nachrichten/welt/osteuropa/politik/energiewende-solarenergie-pv-anlagen-,bulgarien-batteriespeicher-rekord-100.html
https://www.mdr.de/nachrichten/welt/osteuropa/politik/energiewende-solarenergie-pv-anlagen-,bulgarien-batteriespeicher-rekord-100.html
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Examples:  
Syria & Pakistan

➡ Pakistan  
▪ PV largest energy producer 
▪ 25% of total production in 2025 
▪~2.8 GW not metered rooftop 

installation  
▪ net-metered 5.3 GW 

➡ Syria  
▪ off-grid growth: 0.25 GW (2022), 1.5 

(2024), 2.06 (2025) - 10x in 3 years
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https://www.thenationalnews.com/business/energy/2026/07/06/
syrias-solar-boom-is-redefining-middle-easts-energy-model/ 

https://www.reuters.com/markets/commodities/pakistans-
solar-surge-lifts-it-into-rarefied-25-club-2025-06-17/ 

https://www.thenationalnews.com/business/energy/2026/07/06/syrias-solar-boom-is-redefining-middle-easts-energy-model/
https://www.thenationalnews.com/business/energy/2026/07/06/syrias-solar-boom-is-redefining-middle-easts-energy-model/
https://www.reuters.com/markets/commodities/pakistans-solar-surge-lifts-it-into-rarefied-25-club-2025-06-17/
https://www.reuters.com/markets/commodities/pakistans-solar-surge-lifts-it-into-rarefied-25-club-2025-06-17/
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Resilience = “minimum energy”

➡ WiFi: 20-50 W 
➡ Elevator: 4 kWp(?), 10% duty 

time 
➡ Cup of coffee: 1.5 kW, 5% duty  
➡ …
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https://electrek.co/2026/09/21/sunrun-
tesla-580-mw-california-grid-record/ 

Politicians: 

- people involvement 

- “skattefunn til private”

Regulators: 

- incentives & regulations 

for quality and resilience

People: 

- autonomy 

- fear 

- neighbour

https://electrek.co/2026/09/21/sunrun-tesla-580-mw-california-grid-record/
https://electrek.co/2026/09/21/sunrun-tesla-580-mw-california-grid-record/
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How to include people & decision 
makers?

➡ Politicians & regulators 
▪ eKom & energy incentives 

➡ Include people 
▪ Neighbours, fear, incentives, …. 

➡ Pilots driving the transformation 
▪ neighbour countries
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Industry People

“want to be loved” 
election

qualified 
motivated 
employees

regulations 
support

Decision makers 
Politicians
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Our future:



Supplementary slides

16kilde: Juliana Zhang, UiO
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Resilient infrastructures
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Centralised Decentralised
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28Apr2025 Spain & Portugal blackout

➡ Cause:  
▪ 60% solar energy,  
▪ 1. solar park switched off, 1.5 s later 2. solar 

park 
▪ interconnection to France stopped (f < 48,0 Hz)  

➡ Conventional: inertia (rotating generators) 
➡ Solar: sudden death (DC/AC converters) 
➡ Challenge: 
▪ distributed respond to grid fluctuations 
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https://www.bakerinstitute.org/research/iberian-peninsula-blackout-causes-consequences-and-challenges-ahead 

2025: ES, PT 
2025: CL Chile  
2023: PK 
2022: BD 
2021: PK 
2020: LK Sri Lanka 
…

https://en.wikipedia.org/wiki/List_of_major_power_outages 

https://www.entsoe.eu/news/2025/05/09/entso-e-expert-panel-initiates-the-investigation-into-the-causes-of-iberian-blackout/ 

12:20 Oscillations across Europe 
12:40 Nuclear outage FR 
12:32:57 generation trips (20 s) 
total 2200 MW deducted  
12:33:18 freq 48,0 Hz 
12:33:21 AC to France stopped 
12:33:24 blackout (incl HVDC)

https://www.bakerinstitute.org/research/iberian-peninsula-blackout-causes-consequences-and-challenges-ahead
https://en.wikipedia.org/wiki/List_of_major_power_outages
https://www.entsoe.eu/news/2025/05/09/entso-e-expert-panel-initiates-the-investigation-into-the-causes-of-iberian-blackout/
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International Energy Agency 
(IEA, 2026)
➡ “all electric”  Electrical energy 

demand is 2.5 times other 
energy demand  

➡ ~3.6% el. energy growth/year 
2026-2030
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IEA (2026), Electricity 2026, IEA, Paris https://www.iea.org/reports/electricity-2026 , 

India - Electrical 
demand growthUSA - Electrical 

demand growth

2015-2020 2020–2025 2025-2030 2015-2020 2020–2025 2025-2030

https://www.iea.org/reports/electricity-2026
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Limited Grid-capacity

➡ “No capacity for 
new usage in 
Oslo, Østfold and 
Akershus until 
2030-2035” 

➡ Green business 
development?
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[SSB, http://ssb.no/stabank/table/10314/]

Requested demand (Elvia, 2023) 
5% capacity  
95% (2310 MW) capacity queue

Increased production

Eliva: 1180 MW 
and other future 
production

[Kraftløftet Oslo Akershus, LO & NHO, 2023]

51% requested 
capacity increase

max 
used 
4150 
MW

http://ssb.no/stabank/table/10314/%5D

