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Digital and electric = Lean and clean
Solar and battery & Energy efficiency

Ove Guttormsen, Nelfo – NEPU 23. Aug 2023
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Software Is Eating 
The World
- Marc Andreessen, HP
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From banks to banking. From humans to software

3

Organise the queue as 
efficiently as possible Install ATMs

Software challenging banks
(ApplePay, AliPay, Meta, Vipps)

Solving the needs of customers in new and better ways
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Adapt to rapid competitive changes to succeed 
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It's those 'in front of the counter' who want the changes, not those behind
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Smartphone software replaced many gadgets with services
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Make it easy for our customer – like we book service and repairs for cars
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Assess the damage - and get an instant repair proposal and price

Available 24/7 on all digital platforms



w
w
w
.n
el
fo
.n
o

Three drivers for our business environment
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Digitalisation changes 
everything

Moves value creation 
from building sites to 
offices and factories

To be on top …

Develop digital skills and 
digital availability for 

customers

… and facilitates

Electrification and 
Distributed Energy

Resources
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Platform companies are getting a bigger share
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More value added in 
software

More value added in 
software

Locks users in with simplicity og 
positive user experiences

Locks users in with simplicity og 
positive user experiences

HardwareHardware

Software
Data about users

Software
Data about users
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Platform companies  
uses software and 
brand to take new 
positions (e.g. Tesla)
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Digitalisation brings disruptive competition
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• Taxi Über og Lyft

• Hotel Airbnb

• Telephone Apple

• Car Tesla

• Production 3D Systems (3D printer)

• Smart house IKEA og Amazon

• Tech. installations ???
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Nordic prop-tech startups 
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Kilde: Nordic Proptech 2023
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Software spreads ever more rapidly
Artificial intelligence can change how customers obtain information
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Electrification is the most important climate 
measure. Smart and efficient energy use is 
necessary to free up power for growth and 
the green transition
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Source: The International Renewable Energy Agency (IRENA) 2023

Where to cut CO2 
emissions – and reach 
1.5°C Scenario
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Power system of the past

15

• Large-scale production fed into the central grid

• One direction of electricity flow
• "Passive" end customers
• Limited use of digital tools

Kilde: UK Power Networks og Pöyry
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• More distributed production

• Two-way flow og electricity

• Integrated solutions

• Local storage
• End-user flexibility
• Large investments

Kilde: UK Power Networks og Pöyry

And power system for the future
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Batteries balancing the grid

17



w
w
w
.n
el
fo
.n
o

Smaller scale 
Virtual Power Plants 
are bringing business 
to end customers
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In short, Tesla Powerwall owners will be able to join EnergyHub’s ConnectedSolutions VPP 
program directly from Tesla’s app if they meet some eligibility criteria.

Tesla Powerwall owners who participate in the ConnectedSolutions program can earn for every 
kilowatt of benefit they provide to the grid—up to $1,500 per year 
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California: 7.500 end users with PV/Batteries = Power Station of 30 MW

19Kilde: Sunrun 2023

All Sunrun solar and battery customers in single-family 
homes can participate.

Enrolled battery systems will be directed to discharge every 
day from 7 p.m. to 9 p.m. during the months of August 
through October, a critical window when energy needs are 
highest in California. 

In exchange, customers will receive an upfront payment of 
$750 and a free smart thermostat for participating. 

Batteries enrolled in the program will retain enough energy 
to meet personal, essential needs in the event of a local 
power outage in their area.
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Battery Electric Cars (BEV) = Clean and energy efficient transport

20

BEV are 5x more energy efficient compared to Internal Combustion Engine cars (ICE) 

ICE = 80% of energy lost as heat

95%20%
0% 100%

Many and moving parts Simpler design. Fewer parts
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Electric transport increases power usage, but reduces energy demand

21

Reduced energy demand

Increased power consumption

High grad 
electrification

100% electrified, 
incl Hydrogen

e.g. Norway
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Grid-interactive efficient buildings, with PV and battery 
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Source: IEA, 2022



w
w
w
.n
el
fo
.n
o

Heat pumps Repower EU ambition: 60 million heat pumps in 2030

23



w
w
w
.n
el
fo
.n
o

24

65 (35) 
Watt/capita

260 (152) 
Watt/capita

Norway

Sweden 

Installed solar capacity per capita in Europe in 2022: Denmark in top 3!

108 (72) 
Watt/capita

Finland
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Electricity 
production 
growth rates 2022
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Kilde: SolarPower Europe: Global Market Outlook for Solar Power 2023-2027. 
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Outlook for the 
Nordic PV markets, 
based on existing 
policy (missing 
numbers from Iceland)
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National target Norway

Kilde: SolarPower Europe: EU Market Outlook for Solar Power 2022-2026
Politico and EU NECP: National Energy and Climate Plans



w
w
w
.n
el
fo
.n
o

Electricity 
production 
LCOE 2023
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Kilde: SolarPower Europe: Global Market Outlook for Solar Power 2023-2027. 
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Mineral and metal ESG Challenges must be handled
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USA/EU legislations

29

Import ban in USA
from 21. juni 2022
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Roles to play for an electrical contractor
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Main contractor

• Does both design and 
installation of the PV system

• Is responsible for the whole 
PV system

Sub contractor

• Does parts of the PV 
installation:
• AC-side
• DC-side
• Grid connection

• Reports to main contractor

Partner

• Providing the PV system
• Designing the system
• The Otovo model
• Leasing
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How to succeed in different segments? E.g.: Agriculture

31

Guide: How to get 
financial support

Guide: Terms for contracts 
between farmer and EC

Guide: How to build a profitable 
agricultural PV system 

Guide: What should a farmer know 
before investing in a PV-system?

Key: A toolbox for the electrical contractor AND the farmer
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Toolbox for Nelfos members: PV systems

32

Mounting a DC-switch safely Guideline: How to install a PV system, 
with chapters for different segments:
- Residential
- Agriculture
- Industry/commercial
- Off-grid

Labelling and 
identification of a PV-
system

Documentation of a PV-system: 
6 schemes that together fulfils the 
requirements
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Toolbox for Nelfos members: Battery systems
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Guideline: Designing and 
installing a residental
battery system

Digital folder: Information for the 
installer to give to the customer 
buying the battery system

Documentaion guide: 4 schemes 
that together fulfills the 
requirements

Signs: Examples for labeling a battery 
system/battery room with/without a 
PV system
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Different segments (examples from Norway)

34

Schools/Commercial (Vestviken, Kongsberg)Off-grid (Hardangervidda) Industry (Asko Vestby)

Agriculture (Låke Gård) Parks (Sola Lufthavn) Residental (Drammen)
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Opportunities arising from the nordic climate

Floating PV: Exploits the cold  Nordic water to 
increase efficiency in the solar modules. Can 
also be combined with hydro power.

BiPV: Exploits the snow and the latitude for 
reflecting light from the sun when its low on 
the sky to produce electricity during winter.

PVT: Exploits the heat from the solar modules 
to increase the efficiency of a heat pump and 
the modules in itself.
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• Exploiting a balcony in Germany for PV production

• Combining vertical bifacial solar modules with green roofs for biodiversity 
and water retention (Over Easy Solar, Norwegian Company)

Other opportunities within solar

36
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Gain competitive  
advantage by making life 
easy for the customers –

and build digital 
competences
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www.nelfo.no

Thank you.


