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The Government has great ambitions for our Green 
Industrial Initiative. We want to help create profit able 
and attractive jobs in sustainable industries through
out the whole of Norway and increase mainland 
investments and exports, all while cutting greenho
use gas emissions. Norway is uniquely positioned 
to succeed with the green transition, thanks to its 
rich natural resources, topclass industrial expertise, 
and the Norwegian working life model, combined 
with more than 100 years’ experience in renewable 
power, electrification, world-leading offshore techn
ology and continuous development of cuttingedge 
process industry. These are advantages that provide 
signifi cant opportunities for value creation in a 
world that is increasingly demanding sustainable 
products and solutions. Seizing these opportunities 
is also about ensuring Norwegian industry remains 
competitive, in the short term and further ahead.

Batteries are one of the new, major areas of oppor
tunity that are of particular interest and relevance 
to Norway. The battery industry is growing and 
developing rapidly around the world, with Europe 
taking the lead in developing greener and better 
batteries. Norway already has actors along the 
complete battery value chain, with three battery cell 
initiatives already under establishment, indepth 
materials expertise from the process industry, and 
not least experience as a front market from electrifi-
cation of land and maritime transport. As a result, 
we are in an ideal starting point compared with many 
other countries. 

Now it is important that we get started, without 
delay. If we are to succeed with the green transition, 

we need to set more ambitious goals, up our pace, 
improve our implementation capacity, and ensure 
more systematic collaboration among the relevant 
players, compared with today. In the Road map for 
our Green Industrial Initiative, we present the value 
chain for batteries and the other priority areas as a 
composite whole, outlining our ambitions, policy 
instruments and some 100 concrete measures, as 
well as how the authorities will collaborate with the 
business community to realise these ambitions. 

In “Norway’s Battery Strategy”, we discuss the  
battery value chain in more detail and present ten 
actions for sustainable industrialisation, which in 
aggregate should be powerful enough to attract 
private capital to the industry. The goal is to demon
strate to Norwegian and international commercial 
actors and investors the advantages of choosing 
Norway as a host country for new investments in 
the battery industry. At the same time, the strategy 
provides the foundation for Norway’s more detailed 
policy for the battery industry going forwards. If we 
are to achieve our goals, we need to strengthen 
industrial collaboration along several axes, and we 
recognise that a number of policy areas are pivotal 
to the realisation of the Government’s ambitions in 
the battery area. 

I am very much looking forward to the ongoing process. 
On behalf of the entire Norwegian Government, 

   Jan Christian Vestre, 
Minister of Trade and Industry

Charging up together !
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Introduction

Norway has been an important initiator in changing 
the battery market, by stimulating the purchase 
and use of electric vehicles and by promoting the 
development and use of electric ferries. According 
to a recent report, Norway is the country in Europe 
that has the highest readiness level for electrification 
of the transport sector.1

Norway currently has the highest proportion  
of electric vehicles per capita in the world, with 
around 500,000 electric vehicles on the road. For 
many years, Norway has served as a front market 
for car manufacturers and suppliers of associated 
services, contributing significantly to the high uptake 
of electric vehicles globally. By the end of 2022, there 
will be 72 electric ferries in operation along the coast 
of Norway, and Norwegian actors are spearheading 
the development of electricpowered boats for the 
international market.2 Because we have a head 
start in this area, Norway will also be one of the first 
markets where large volumes of used batteries will 
become available for collection, reuse and recycling. 
This puts us in a unique position to share important 

1 EV Readiness Index 2022 | LeasePlan (evmarketsreports.com)

2 Electric car ferries in Norway | The Norwegian Climate 
Foundation’s online newspaper (energiogklima.no)

The value chain for batteries is undergoing 
rapid growth and development globally, 
driven largely by the energy transition, 
climate change and political goals for 
indu strial leadership in the field. For many 
years, consumer electronics were the 
main driver in the battery market, until 
the advent of the electric vehicle when 
vehicle batteries became the driving market 
segment. Battery properties and their areas 
of application are constantly expanding, 
often as a prerequisite for renewable power 
supply and low-emission solutions. Batteries 
and battery production often interact with 
digital autonomous technologies, enabling 
“smart” solutions in a range of fields.

6 



experiences with other countries and to further 
develop this industry in Norway. 

Other countries are phasing in the use of electric 
vehicles and electric ferries, and the global demand 
for batteries has almost tripled since 2018. Neverthe
less, the main growth is still ahead of us. While the 
total global demand for batteries amounted to 470 
GWh in 2021, various players and ana lysis agencies 
expect it to be somewhere between 3,600 GWh and 
over 6,000 GWh by 2030, with the European market 
alone expected to reach 1,000 GWh by 2030. This 
development promises significant market opportu
nities, but also places high pressure on the ability 
of the value chain to deliver in accordance with the 
sustainability expectations, and requires more capital 
and more expertise.

Electric vehicles are currently expected to remain 
the main driver in the market for batteries. However, 
Rystad Energy and others predict that approxi mately 
one third of the battery market up to 2030 will come 
from “new” market areas, such as power grid stabili
sation, energy supply and energy storage. Other 
growing markets include ferries, heavier vehicles 
such as buses and lorries, commercial vehicles used 
in industry, ports and other logistics, and lightduty 

vehicles such as electric wheelchairs, lawnmowers, 
etc. Work is also being done to start using batteries 
in aviation (for short distance flights), with the Nor
wegian airline Widerøe emerging as a key player. This 
comprises a number of large individual projects that 
may represent significant opportunities for value 
creation for the Norwegian industry. 

To date, all the market estimates have proven to be too 
cautious, and the projections towards 2030 are rising 
steadily. The trajectory also provides grounds for 
optimism in respect of the efforts to reduce emissions 
and accelerating the green transition. Production of 
batteries currently entails significant greenhouse 
gas emissions and other sustainability challenges. 
If batteries are produced with more sustainable 
mineral extrac tion, based on renewable power and 
a high degree of circularity along the entire value 
chain, the potential for environmental benefits from 
greater use of batteries is considerable.

Europe has long been and continues to be a leading 
market for batteries, primarily batteries manufac
tured in Asia. The input factors for batteries have 
traditionally also largely been produced in Asia, 
alterna tively mined outside Asia for delivery to Asian 
battery manufacturers. This situation may change 

The global demand for batteries is expected 
to multiply over the coming years, and Norway 
will contribute significantly to meeting the  
demand.
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significantly over the next few decades. The EU and 
the UK are mobilising massively to develop their own 
battery value chains, with the goal of producing the 
world’s greenest batteries, building up local industry, 
and avoiding import dependence. The EU and the 
UK regards the establishment of a European battery 
production value chain as strategi cally crucial, to 
achieve the climate change targets and to ensure 
the competitiveness of the European automotive 
industry. Battery production in Europe is expected 
to account for around 30 per cent of the global 
production by 2030. US is also working intensively 
on building up its battery value chain. 

For Europe, the battery value chain represents a 
new growth market. In this context, European actors 
must be able to handle existing production methods, 
efficiently and on a large scale, and at the same time 
work to develop tomorrow’s battery solutions. In 
order to ensure self-sufficiency and to meet its goals 
for more sustainable batteries, Europe must also 

establish sufficient capacity along the entire complex 
battery value chain from mining to recycling. More 
and more customers are demanding batteries that 
are sustainable (including carbon footprint), high 
performance and low cost. Customers are joining 
forces with suppliers of the batteries of the future, 
which can take several years to develop. Many such 
agreements are currently being signed, meaning that 
the actors are beginning to consolidate, especially 
within the production of battery cells and active 
battery materials. 

Norway is well positioned to become a key actor 
in the development of a more sustainable battery 
industry, thereby helping to accelerate the tran sition 
from the use of fossil energy sources to green power. 
If Norway seizes the opportunities that lie ahead, 
the battery value chain could become an additional 
element of a diversified Norwegian industry, pro vi-
ding futureoriented, green jobs all over the country. 
Within just a few years, a Norwegian battery value 
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chain could employ tens of thousands of people in 
Norway, and turnover could reach NOK 90 billion, 
possibly more, by 2030, according to an analysis by 
the Confederation of Norwegian Enterprise (NHO).3 

Norway’s excellent starting point is particularly related 
to the production of more sustainable batteries (ma
terials, clean power), recycling, and use of batte ries 
in market areas such as vehicles, maritime, energy 
production and power grid stabilisation. Thus, Norway 
will be able to make significant contributions to the 
attainment of common goals with the EU and other 
countries related to the green transition and strategic 
autonomy, in partnership with Nordic, European and 
international stakeholders. A number of players have 
already positioned themselves along the battery 
value chain in Norway, including three separate 
battery cell initiatives. Thanks to our rich and stable 
supply renew able power, no other country has the 

3 gronne-elektriske-verdikjeder.pdf (nho.no)

potential of producing battery components with a 
lower carbon footprint.

Norway’s battery strategy high lights challenges 
that must be met with political mea sures to un
lock the potential for value creation in the battery 
sector. The battery strategy adresses this through  
10 actions for sustainable industrialisation with measu
res that together will be powerful enough to attract 
the private capital needed to establish factories along 
the entire value chain in Norway.

”If Norway seizes the opportunities that  
lie ahead, the battery value chain could  
represent a significant share of the  
Norwegian industry portfolio , providing  
future-oriented, green jobs all over  
the country.”
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Summary
Part 1 of the battery strategy presents the Norwegian 
Government’s visions for a sustainable battery value 
chain and the basis for a Norwegian battery strategy. 

Part 2 describes the battery value chain, the Norwegian 
actors and the opportunities for value creation. 

Part 3 of the strategy discusses technology develop
ment, market conditions, trends, European mobilisation 
and Nordic cooperation. 

Part 4 of the strategy presents the ten actions for the 
attainment of the Government’s goals for the battery 
value chain.
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 10 ACTIONS
for sustainable industrialisation

ACTION 6
Pave the way for greater  
access to renewable power

ACTION 7
Contribute to provision of suitable 
sites and other central infrastructure

ACTION 8
Ensure predictable, efficient and 
coordinated public processes

ACTION 9
Support pilot municipalities  
during the growth phase

ACTION 10
Become a leader in tomorrow’s  
battery solutions and leveraging  
the opportunities afforded  
by digital technologies

ACTION 1
Leadership in sustainability along 
the entire battery value chain

ACTION 2
Promote Norway as an  
attractive host country  
for green investments

ACTION 3
Enter into industrial  
partnerships with key countries

ACTION 4
Provide capital, loans and  
guarantees that mobilise  
private capital

ACTION 5
Improve access to  
relevant expertise
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The Government’s vision for a 
sustainable battery value chain

In its policy statement, known as “the Hurdal Plat
form”, the Government outlines a number of goals 
that in aggregate will encourage the establishment 
of forwardlooking industries in Norway.4 It states 
that largescale battery cell production will be facili
tated in Norway, along with industrial activity in a 
complete battery value chain, including raw materials, 
components, utilisation, collection and recycling. 
To achieve this kind of green industrial transition, 
the state will pursue an active policy by means of 
a powerful toolbox and ensure good, predictable 
framework conditions that pave the way for private 
investment and further growth. Access to land, infra
structure, expertise and affordable renewable power 
are highlighted specifically in the Platform. It is also 
announced that the state will actively contribute to 
ensuring that companies can develop and scale up 
industrially in Norway.

The Government’s battery strategy aims to unlock 
the significant potential for value creation in the 
battery value chain in Norway by: 1) highlighting the 
good preconditions for Norwegian activity along the 
entire battery value chain, and 2) indicating how the 
Government will support this kind of development. 
The battery strategy will be relevant when Norwe gian 
companies, business clusters and the public policy 
apparatus are marketing Norway as a host country 
for new investments. The strategy will also be a tool in 
the further development and prioriti sation of policy.

4 Hurdalsplattformen [the Hurdal Platform] – regjeringen.no

The Government’s vision is that Norway 
will develop a complete and profitable 
battery value chain, stret ch  ing from 
sustainable mineral extra ction to battery 
recycling. Norway will be an attrac tive 
host country for profitable activity 
along the entire battery value chain 
and attract major battery investments 
and giga factories.
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Building on Norway’s excellent starting point, which 
includes specialist competencies in the process in
dustry, the manufacturing industry, relevant markets, 
recycling and renewable energy, the Government will 
prepare for the establishment of the battery value 
chain as a new major industry in Norway. Norway 
will be a good partner to the EU in the realisation 
of common objectives on establish ing a complete 
European battery value chain that takes leader
ship both in the short term and further ahead in  
respect of low carbon footprint, sustainability, costs, 
performance and application. We want to ensure that 
Norway is an attractive host country for investments 
in the battery value chain and other green industries. 
These ambitions will be realised through a range of 
policy instruments that help attract private capital 
for activities along the entire battery value chain 
from minerals, materials, cells, application and 
reuse, including associated support activities such as 
charging infrastructure and solutions for automated 
digital technology.

Although the battery markets, individually and collect
ively, are significant and expected to grow substanti ally 
in the coming years, the battery value chain is still 
relatively immature, especially in Europe. Actors from 
other regions have a head start on Europe, and cost 
pressures, technological developments and fluctu ating 
commodity prices may cause considerable uncertainty 
for companies looking to establish themselves in 
Norway. In response, the Government will provide 
good general framework conditions and implement 

measures that will help attract private capital for pro
fitable projects in the battery value chain in Norway. 
The Government will promote a profitable Norwe gian 
battery value chain that quickly becomes a global 
leader in terms of sustainability, performance, costs, 
expertise, tech nology and application.

Organisation of the work on  
Norway’s battery strategy
Many Norwegian stakeholders has contributed to 
the building up of a broad knowledge base on the 
development of the battery value chain. In order 
to build further on this underlying knowledge, the 
Government, represented by the Ministry of Trade, 
Industry and Fisheries (NFD), established a working 
group in December 2021 to prepare a comprehen
sive foundation of knowledge for the Government’s 
battery strategy. The working group has consisted 
of the secretary of Prosess21 and key people from 
InvestIN (part of Innovation Norway) and the Industrial 
Development Corporation of Norway (Siva), suppor
ted by the governing bodies of these organisations. 
The working group has worked in dialogue with EIT 
InnoEnergy and the European Battery Alliance, and 
NFD. A reference group comprising more than 50 
players from within and associated with the battery 
value chain has provided written input to the working 
group. In parallel, with the participation of the working 
group, NFD has arranged several onetoone meetings 
with key players in and adjacent to the battery value 
chain. Two roundtable meetings have been held on 
the battery strategy: one on 18 February 2022 chaired 
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by the Minister of Trade and Industry Jan Christian 
Vestre, and one on 22 April 2022 chaired by the Prime 
Minister Jonas Gahr Støre. The working group was 
represented at both these meetings.

This preparatory work resulted in a document called 
“Underlying knowledge – Basis for a national battery 
strategy”.

The value chain for batteries – one of the 
pri  ority areas of the “Green Industrial  
Initiative”
The Hurdal Platform highlights the correlation 
between the Government’s policy on the fields of 
energy, climate change and environment, industry 
and trade, with an overarching goal of transforming 
the economy in a green direction, cutting green house 
gas emissions, creating profitable and attractive jobs 
all over Norway, increasing export revenues and 
developing Norway as a major player within green 
industry and energy for the future.

A key starting point is that the world is increasingly 
demanding products with a low carbon footprint and 
that are produced sustainably with the least possible 
negative impact on the environment and nature. 
In this context, Norway is in a unique position to 
develop profitable green jobs; we have rich natural 
resources, specialist competencies in a range of 

5 Grønt industriløft [green industrial boost] – regjeringen.no

relevant industries, leadership in renewable power 
and electrification, the Norwegian working model, a 
skilled workforce and a generally high level of tech
nology acceptance among the population. In addition, 
Norway has a long history of good collabo ration with 
the other Nordic countries and is well inte grated 
into the European market and international trade 
in general.

With such a foundation the Government has launched 
the Green Industrial Initiative to realise the potential 
for value creation in selected “green” value chains. 
The value chain for batteries is one of the priority 
areas. Other priority areas are the value chains 
for offshore wind, hydrogen, carbon capture and 
storage, the process industry, the maritime industry, 
and forests and wood industry. The Government 
has recently presented a roadmap illustrating its 
ambitions for the Green Industrial Initiative and the 
process for how these will be achieved.5 

Interaction between the public sector and industry 
is central to the Green Industrial Initiative. Norwe
gian authorities shall facilitate the use of the entire 
toolbox, and all the policy instruments must work 
together collectively. The over arching purpose, 
however, remains to mobilise private capital.

The Government has launched its  
“Roadmap for a Green Industrial Initiative” 
with 100 actions and measures that will 
accelerate the green transition.
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All the policy instruments 
must pull in the same  
direction.  
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The battery value chain, Norwegian 
actors and opportunities for value 
creation

The battery value chain
The total market for batteries consists of the entire 
value chain from minerals extracted from mines 
and quarries, refined raw materials such as nickel, 
cobalt and manganese, refined precursors, and 
active cathode materials, anode materials, battery 
cells, battery packs and recycling. It also includes 
suppliers of various battery components, production 
technology and associ ated services, for example 
related to autonomous solutions, digitalisation in 
general and charging infra structure.

There is an extensive value chain behind the produc
tion of the battery cells and battery packs found in a 
variety of everyday products. Battery cell factories are 
the crucial link that can ensure growth along the entire 
value chain. The location of the different process steps 
of the value chain depends on access to sources of 
minerals and materials, as well as various special needs 
and input factors, such as competencies, power, water, 
green/brown field sites, transport, etc. for the various 
elements in the value chain. Together with material 
suppliers and research and innovation environments, 
the battery companies established in Norway will form 
a strong ecosystem, creating a platform for further 
development of a new highcompetence industry.

To ensure a lasting competitive advantage in the 
battery value chain, it must be possible to trace and 
document the industry’s environmental footprint 
along the entire value chain. Batteries that can prove 
high positive impact on preventing climate change 
and on safeguarding the environment are likely to 
be winners, since the EU’s pro posed new Battery 
Regulation requires documentation of sustainability 
credentials. The EU’s forthcoming Battery Regulation 
paves the way for this through a “battery passport” 
and requirements regarding component information, 
carbon footprint throughout the entire value chain, 
and minimum recycled content. There is also reason 
to believe that future owners of electric vehicles and 
other batterypowered products will increasingly 
demand documentation of the product’s climate 
and environmental impact. Thus, all manufacturers 
(from all countries) must have attention on this going 
forwards. In view of these factors, Norway will be very 
well positioned to develop competitive players along 
the entire value chain, by ensuring low or negative 
greenhouse gas emissions and maximising the en
vironmental benefits through the use of materials 
along the value chain.
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Norwegian actors in the battery value chain
The Norwegian battery industry consists of both 
experienced actors, including product portfolios for 
electric vehicles and maritime transport, established 
producers of materials and energy companies, and 
various newly established companies, including both 
some large and many small industrial initiatives. The 
Norwegian battery industry is in the process of con
solidation through various joint projects, collabo ration 
through trade associations and emerging cluster 
collaboration. Considerable activity in re search, de
velop ment, innovation and market initiatives has 
been initiated by the industrial actors in recent years.

In respect of the raw materials, there is currently lim ited 
mineral extraction in Norway that is relevant for use 
in batteries. One major exception is Skaland Graphite 

6 Skaland Graphite AS – Europe’s major producer of Crystalline Flake Graphite
7 The Nordic supply potential of critical metals and minerals for a Green Energy Transition (diva-portal.org)

located in Senja, which is one of Europe’s largest and 
cleanest sources of natural graphite.6 However, an 
overview compiled by the Nordic Council of Ministers 
shows that Norway and the Nordic countries have great 
potential for increased produc tion of critical mineral 
resources and must be regarded as one of the most 
promising areas in Europe.7 

Norway is nevertheless a major exporter of a range of 
relevant materials used in batteries, primarily nickel, 
aluminium and graphite, but also cobalt, copper and 
silicon. This provides a good basis for Norwegian 
industrial companies to produce tomorrow’s battery 
materials (cathode and anode materials). Vianode, 
which has developed a new process for synthetic 
anode graphite and has completed a pilot line in 
Kristiansand, is now in the process of planning an 

FIGURE 2

Norwegian actors in the value chain

Minerals Raw materials 
Other uses

Precursors Battery  
materials

Components

18 



industrial production line with its owners (Elkem, 
Hydro and Altor).8 Cenate is developing and esta
blishing pilot production of unique nanomaterials 
based on silicon for use in the next generation of 
lithium batteries.9 These materials will lead to cheaper 
batteries and longer range for electric private and 
commercial vehicles.

There are currently three initiatives to establish 
indu strial battery cell production in Norway. Freyr 
is buil ding a pilot line for customer qualification and 
annonced i June 2022 an investment decision for the 
construction of Giga Factory 1 and 2 located in Mo 
i Rana called Giga Artic with capasity of 29 GWh.10 
Beyonder in Sandnes wants to produce a high power 

8 Synthetic Graphite Manufacturers | Vianode
9 Cenate Centrifugal nanotechnology
10 https://ir.freyrbattery.com/ir-news/press-releases/news-details/2022/FREYR-Battery-Sanctions-Construction-of-its-Inaugural-Giga-

factory/default.aspx
11 Morrow Batteries raises EUR 100 million in new investment round
12 https://siva.no/2022/08/morrow-batteries-og-siva-gar-sammen-for-a-bygge-batterifabrikk-i-arendal/” Morrow Batteries og Siva går 

sammen for å bygge batterifabrikk i Arendal

battery, with a manufacturing plant located in Hauga
land business park in the municipality of Tysvær. 
Beyonder’s solu tion combines conventional lithium 
batteries with capacitor technology to pro vide cells 
with significantly higher power than ordinary batteries. 
Morrow Batteries is planning to build a lithium battery 
manufacturing plant in Arendal based on today’s 
leading EV battery technology. Morrow recently ob
tained EUR 100 mil lion to build a company- specific 
1 GWh pilot line, and has entered into a partnership 
with Siemens and ABB.11 Industrial Development 
Corporation of Norway (Siva) will secure 67 per cent 
of the required total of 480 million NOK to build the 
construction of the building for the pilot line.12 A fourth 
initiative, based on a partnership between Hydro, 

Battery cell  
production

Battery  
packs

Collection Recycling 2nd. life
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Equinor and Pana sonic to map the possibilities for 
building large scale battery manufacturing facilities 
in Norway, has now been shelved.13 In addition to 
these, Eidsiva Energi has conducted a feasibility study, 
and Narvik bat teri has recently been acquired by 
Aker Horizons.14 15 16

Norway is an international leader in electrification 
of transportation and production of battery systems 
for maritime use. Corvus Energy, Siemens Energy 
and ZEM Energy all have battery pack production 
in Norway using imported battery cells. Schive AS 
assembles battery packs for a variety of applications 
in industry, defence, subsea facilities and offshore. 
On a smaller scale, companies such as Evoy and 
Greenwaves are develop ing fully electric products 
for the small boat market.

The battery value chain will also provide new oppor
tunities for other relevant businesses. For example, 
technology companies and system integrators such as 
ABB, Tronrud Engineering, Intek and Kongsberg will be 
able to contribute to the development of solutions for 
production and use in areas where these companies 
are already market leaders. 

13 Equinor, Hydro and Panasonic conclude Joint Battery Initiative
14 Battery production in Inland Norway – Bellona.no
15  New company to build battery factory in Narvik – Tu.no
16 AKER is investing NOK 200 million in industrial sites in Narvik. In addition, they are focusing on battery production – NRK Nordland
17 https://hydrovolt.com/europes-largest-electric-vehicle-battery-recycling-plant-begins-operations/

Several startups, such as ECO Stor, Evyon, Alternative 
Energi and Marna Energi, have entered the market for 
batterybased energy storage systems for house holds, 
often in combination with solar and wind power 
production. Other companies such as Hagal are 
specialising in the development of tech nology that 
enables efficient utilization of used batteries with 
significantly reduced costs and lower safety risks using 
singlecell monitoring. Reuse of batteries could be an 
attractive opportunity for value creation in Norway 
due to our early introduction and high market share 
of electric vehicles. 

As the number of batteries from used electric vehicles 
increases over the next few years, Norway may play 
an important role in developing systems for reuse 
and recycling of these batteries. Norway has a well 
developed collection system, which is a competi tive 
advantage. The battery collection company Batteri
retur specialises in the collection and handling  
of batteries from the transport sector. Hydrovolt,  
a joint venture between Hydro and Northvolt,  
recently opened a factory in Fredrikstad and will 
recycle electric vehicle batteries from the Norwegian 
fleet.17

Norway has the highest share  
of electric vehicles per capita  
in the world.  
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FACTS:

Norway has been a pioneer  
in developing the battery market

Norway has set a target that all sales of new 
passenger cars will be fossilfree in 2025. To 
achieve this goal, powerful tax incentives have 
been provided, to encourage people to choose 
electric vehicles. Zeroemission vehicles are 
exempt from VAT and registration tax and have 
a reduced change of ownership tax. In addition, 
zeroemission cars are exempt from road tax. 
This policy has contributed to Norway having 
the highest share of electric vehicles in the 
world. In the first five months of 2022, electric 
vehicles accounted for 79 per cent of new car 
sales, 93 per cent of which were electric vehicles 
for private use.18 Other benefits introduced that 
lead to increase electric vehicle adoption include 
reduced toll road fees exemption, lower parking, 
and lower rates on ferries. Under the current 
system, the individual municipalities decide the 
reduced rates for electric vehicles within the 
limits stipulated by the Storting, i.e. that the 
discount must be at least 50 per cent. 

The push to transition to electric vehicles in 
Norway started as early as 1990 and has con
tributed to Norway becoming a pilot arena for 
inter national car manufacturers. Many auto
makers have launched their new car models 
in Norway and have tested new technology in 
our climatic conditions. Norway has thus con
tributed to techno logical advancements and 
mass produc tion. Today, Norway represents a 

18	 Sales	figures	are	bad	news	for	the	2025	van	target	–	Norwegian	Electric	Vehicle	Association

relatively small market for the manufacturers, 
but remains a “battery pioneer” with a well 
developed charging infrastructure and experi
ence in respect of battery life time and second 
hand trading of batteries. The changes Norway 
has contributed to provides experience that is 
useful for other countries.

Norway’s electric vehicle policy has entailed a 
significant loss of revenue for the state. In Propo
sition no. 1 to the Storting (2021–2022) – bill and 
draft resolution, on taxes, the total tax benefits 
for electric vehicles in 2021 were calculated to 
NOK 30 billion. Norway has a relatively high level 
of tax on passenger cars and has promoted 
zeroemission vehicles through tax exemptions. 
Thus, it has become financially advantageous for 
consumers to buy zeroemission vehicles despite 
low production figures and a limited selection of 
models. In other countries, tax exemptions will 
often result in a smaller “discount” on the retail 
price, meaning new electric vehicles have been 
relatively expensive compared with traditional 
fossil fuel cars. The uptake of electric vehicles on 
the continent is thus more as a result of emission 
ceilings for car brands, leading to manufactu
rers having to develop a range of new electric 
vehicle models. The share of electric vehicles 
in European countries is therefore expected 
to be implemented more rapidly than we have 
experienced in Norway.
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Studies on advantages and value creation 
opportunities for the battery value chain  
in Norway
Electrification in general and battery technology in 
particular offer a large number of business oppor
tunities. Various rough estimates have been made 
of the value adding potential of a battery value chain 
in Norway. The Confederation of Norwegian Enter
prise (NHO)’s report “Grønne elektriske verdikjeder” 
[Green electric value chains] published August 2020, 
estimates that facili tating for investment in the 

19 Morrow, Freyr and Beyonder

battery value chain in Norway could lead to a tur nover 
of around NOK 90 billion in 2030 and NOK 180 billion 
in 2050, most of which will be for export. The report 
estimates 3,500–7,400 jobs created, directly or indi
rectly, to a battery cell factory with a capacity of 34 
GWh, which could corre spond to around 9,000–22,000 
jobs, if the three existing battery cell players realise 
their plans in Norway.19 

In its report “Recommendations for industrial invest
ment in batteries in Norway”, the Confederation of 

FIGURE 3

Prevalence of electric passenger vehicles in selected  
countries, including the number of cars sold and as  
a share of the total passenger car fleet. Source: IEA 
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Norwegian Enterprise (NHO) stresses that: “Norway 
offers several advantages and can deliver on require
ments for highly skilled labour, continuous inno vation 
and high yield production. The battery value chain entails 
an opportunity to connect Norwegian process industry 
with the manufacturing industry and to build on our 
long experience from materials tech nology, metallurgy, 
electrochemistry and high tech industrial processes. We 
have strong technical industrial and academic environ
ments that have a tradition of collaborating closely with 
industry. We have a number of major, leading 

companies with extensive experience in electrification 
of the transport sector and maritime operations. We 
also have opportunities to take industrial positions in 
order to reap the benefits of Norway’s position in the 
electric vehicle sector, especially in the field of recyc ling. 
Norway has companies that have proven to be highly 
competitive in the global market, accompanied by a 
complementary ecosystem of expertise.”

In February 2022, McKinsey published the report 
“Norge imorgen” [Norway tomorrow], proposing an 
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FIGURE 4
Global ranking of various countries’ attractiveness 
for investments in the battery value chain

Source: BloombergNEF
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ambition of establishing 200 GWh battery cell pro
duction in Norway, predicted to result in a GDP in
crease for Norway of NOK 40 billion, and that the 
industry would employ a total of 33,000 people in 
2030.20 This ambition involves more than doubling 
the announced capacity of the three Norwegian 
battery cell initiatives. McKinsey emphasises that: 
“Norway has a possible competitive advantage in terms 
of costs through a combination of access to cheap re
newable power and high productivity based on indus
trial expertise. This can also translate into lower costs 
for the production of active materials and cells. Compa
red with Germany, which is a key actor in Europe, 
Norwegian production costs may be 6–9 per cent lower.”

At the highlevel meeting on batteries on 22 April 
2022 chaired by the Prime Minister of Norway, the 
European Battery Alliance presented an overview, 
prepared by BloombergNEF, comparing the attractive
ness of various locations for activity in the battery 
value chain in 2021 and predictions for 2026.21 The 
overview confirms the impression that Norway, like 

20 Norway tomorrow | McKinsey
21 https://www.regjeringen.no/no/aktuelt/toppmote-om-gront-industriloft-og-batterisatsing/id2909721/

our neighboring countries Sweden and Finland is 
particularly well suited for attracting private capital 
to the battery value chain.

The document “Kunnskapsgrunnlaget – Underlag for 
en nasjonal batteristrategi” [Underlying know ledge 
– Basis for a national battery strategy] presents a 
strategic SWOT analysis of strengths, weaknesses, 
opportunities and threats for the establishment of 
industrial activity within the battery value chain in 
Norway. The analysis is based on a number of 
working meetings organised by Prosess21, Confede
ration of Norwegian Enterprise (NHO), Battery 
Norway and Energi21 It is emphasised that several 
of the points in the strategic analysis are not speci
fic to Norway and that individual elements in the 
analysis may be a weakness for many European 
countries, such as a lack of lack of competencies  
in battery technology. Similarly, many countries  
have stable political frameworks or need to import 
various raw materials.
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FIGURE 5
Analysis of strengths, weaknesses, opportunities  
and threats (SWOT). 

Source: The analysis is based on working meetings organised by Prosess21,  
the Confederation of Norwegian Enterprise (NHO), Battery Norway and Energi21
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Norway is a leader in the 
electrification of the EV-fleet 
– unique age and composition 
of the Norwegian EV fleet.

The battery value chain  
will contribute to a more 
diversified industry sector 
in Norway and increase the 
green investments.

A green strategic industrial 
partnership with the EU will 
position Norway as a partner 
in the green transition and 
strengthen opportunities to 
create jobs throughout Norway.

Norway has expertise in energy 
intensive process industry with 
several established actors pro-
ducing with low carbon foot-
print material that are essential 
for the green transition.
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Advancements in tech nology, 
trends and European mobilisation

Competition, qualification processes  
and advancements in technology
The energy output of lithium batteries is expected to 
level off in the years to come, as it has gradually been 
possible to improve properties within today’s materi als 
chemistry. It will be difficult, perhaps even impos sible, 
to satisfy future energy storage require ments by simply 
optimising today’s battery solutions. New solutions 
must address safety, costs, longevity, output and 
charging time. It will be important to develop solutions 
that provide the necessary flexibility for heavy vehicles 
and for energy storage systems (ESS).

A battery company will often experience tough 
competition in terms of quality, price and reliability 
and with demanding international customers. Due to 
their experience, Asian companies have a head start 
on most European actors, and several of them will 
want to establish battery production in Europe. At the 
same time, the battery value chain is immature, and 
the market is growing in scope and complexity. The 
sector is developing at an accelerating pace, with an 
increasing number of technologies and opportunities 
for tailoring for various applications. Going forwards, 
significant market changes are expected resulting 
in consolidations, integration within the value chain 
and developments in battery technology.

New actors in the battery value chain will have to 
initiate production based on current available tech
nology. Stage gate qualifications processes require 
the producer to prove manufacturing at industrial 
scale level at the same time meeting a stringent set 
of qualification criteria. Research and development 
must primarily focus on tomorrow’s battery solutions 
required by the market in years to come (improved 
output, lifetime, material combinations, safety, etc.), 
and these developments must often take place in 
parallel with production based on current technology 
and material solutions.

The different actors in the battery value chain have 
varying needs for piloting, depending on whether 
they are to qualify a product (battery) and/or  
materials (including recycled variants of materials). In 
general, all players will need to have their product or 
material verified by producing a series of batteries. 
The size of these series will depend on what is to be  
qualified (materials or entire cells) and where in the 
qualification/ verification process they are (early 
develop ment or final qualification). To qualify pro
ducts for the automotive industry, there are stage 
gate qualifications processes over three to four years 
that follow a plan for launching of a new car model 
or platform. The costs for a company-specific pilot 
line can amount to several billion kroner, and the 
manufacturer will usually have to bear the risk.
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FIGURE 6

Pilot solutions for battery development depending on level of  
development in the form of TRL (Technology Readiness Level)
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The battery market
Globally, the battery industry is growing rapidly and 
changing significantly. The demand for batteries 
has almost tripled since 2018, and is predicted to be 
14–20 times higher in 2030 than it is today globally 
and 7–12 times higher in Europe.22 The growth in 
demand is expected to increase exponentially from 
around 2025, and supplyside shortages in the battery 
value chain are expected. 

To date, batteries have largely been manufactured 
in Asia. In 2018, 97 per cent of all electric vehicle 
batteries were manufactured by three countries: 
China, Japan and South Korea. In 2019, China and 
Japan accounted for 75 per cent of all battery cell 
production and 60–90 per cent of the production 
of the various active battery materials. Through the 
2020s, global production will increase sharply, and 
a significant build-up of capacity for battery cells 
is expected, especially in China and Europe. The 
European battery industry is currently undergoing 
a major mobili sation, driven by the EU’s goal of 
strategic autonomy. The EU has a clear ambition to 
bring production closer to the European carmakers 
and have control over the battery value chain for 

22 Source: The European Battery Alliance and others

the European market. The reason for this is that 
batteries are re garded as core technology for the 
green digital tran sition. To achieve this, the EU as a 
whole and indi vidual European countries are actively 
pursuing an industrial policy in which regulation and 
comprehensive financial support are pivotal. Battery 
production in Europe is expected to account for 
around 30 per cent of the global production by 2030. 
A simi lar mobilisation is also underway in the US.

The market is defined in terms of the energy content 
of the battery cells produced per year, measured in 
gigawatt hours (GWh). Large battery cell factories 
are commonly referred to as “giga factories”. The 
size of these factories varies, and the energy density 
of the battery cells varies according to its area of 
application. Accordingly, it is not simply a case of 
adding up the capacity of the various battery cell 
factories. For example, Morrow Batteries is planning 
to build three “giga modules” in Arendal that together 
will have a capacity of approximately 43 GWh, and 
which will be able to supply batteries equivalent to 
700,000 electric vehicles per year. The pilot plant that 
Morrow recently announced will have a capacity of  
1 GWh of battery cells per year.
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FIGUR 7

Overview of global production capacity  
of battery cells, broken down by regions;  
development 2020–2025–2030

Source: Benchmark Minerals Intelligence
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Estimates of the global demand from batteries in 
2030 range from 3,600 GWh to over 6,000 GWh. By 
comparison, the total global demand for batteries 
was 200 GWh in 2018 and 470 GWh in 2021. Rystad 
Energy has estimated the battery storage needed in 
2030 in order to meet the UN IPCC’s 1.6˚C sce nario 
to 9,000 GWh, of which 2,600 GWh is stationary 
energy storage. The European market is currently 
dominated by the demand in the automotive sector 
and is estimated at an annual production in 2030 of 
approximately 1,000 GWh, which will be enough to 
power 12–15 million new electric vehicles. In 2017, 
the European Battery Alliance (EBA) set an ambition 
to meet this total market, which was estimated as 
having a turnover of EUR 250 billion by 2025. In 
March 2022, these estimates were updated to EUR 
625 billion in 2030.23

23 Joint Statement EBA HL Industrial Meeting 23 March 2022-Final1.pdf (hubspotusercontent-na1.net)

The market development of batteries is driven by the 
increased focus on decarbonisation of society and the 
associated need to develop environmentally friendly, 
sustainable solutions. Technological developments 
in the battery value chain have also enabled efficient 
production of more sustainable batteries for a range 
of applications.

The transport sector, and especially batteries for 
passenger vehicle, remains the main driver in the 
market and for policy developments, and is expected 
to account for twothirds of the market by 2030. In con
nection with the 26th UN Climate Change Confe rence 
in Glasgow in 2021 (COP26), 30 countries and six of 
the world’s largest carmakers signed a declaration on 
zeroemission cars and commercial vehicles, pledging 
to work towards 100 per cent sales of zeroemission 
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vehicles by 2035 in developed markets and by 2040 
globally.24 By 2030, Denmark, the Netherlands, Scot
land and Sweden, among others, will ban the sale 
of new lightduty vehicles with internal combustion 
engines, while Norway has a target of 100% of new 
passenger cars being fossilfree by the end of 2025.

Batteries are also increasingly in other transport 
segments, such as in the maritime, heavier vehicles 
such as buses and lorries, commercial vehicles used 
in industry, ports and other logistics, and lightduty 
vehicles such as electric wheelchairs, lawnmowers, 
etc. Work is also under way to use batteries in avi
ation (for short distance flights). Batteries are also 
crucial for power grid stabilisation, energy supply 
and energy storage. By 2030, batteries for energy 

24 COP26 declaration: zero emission cars and vans – GOV.UK (www.gov.uk)

25 Building a European battery industry – European Battery Alliance (eba250.com)

storage are expected to account for almost a third of 
the demand for batteries. The energy crisis in Norway 
and Europe in 2021–2022 may raise awareness of 
the role batteries can play.

Experience to date shows that the overall demand for 
batteries is growing more rapidly than expected, and 
estimates are therefore constantly being updated.

The EU’s battery ambitions and  
the Battery Regulation
The European Commission placed batteries at the 
top of the EU’s political agenda in 2017.25 At that time, 
industrial actors in the EU accounted for only 3 per 
cent of the global production and depended heavily 
on imports. One of the first measures implemented 
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”Norway will actively contribute 
to the building of a complete 
European battery value chain.”  

by the EU was the launch of the European Battery 
Alliance (EBA) in 2017. EBA was tasked with facilitating 
cooperation among key players in the industry and 
strengthening dialogue and consultation with the 
European Commission. In 2019, the EU also released 
a Strategic Action Plan for Batteries. It set out six priority 
areas, including ensuring access to raw materi als, 
building a full battery value chain in Europe, becoming 
a global leader in battery research and development, 
introducing strict sustainability require ments, and 
defining political frameworks within (and outside) 
the EU.

In order not to be dependent on Asian companies, the 
EU needs to establish its own activity based in European 
companies. The technology will be transferred (from 
Asia), updated, and improved (in terms of energy per
formance and sustainability). This places high demands 
on coordination and cooperation among the EU’s 27 
member states. For Europe, with its many different 
countries and cultures, to enable competitiveness to
wards China, the EU must collaborate on development 
in this area to ensure that it is targeted, coordinated 

26 REPORT FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMIT-
TEE, THE COMMITTEE OF THE REGIONS AND THE EUROPEAN INVESTMENT BANK on the Implementation of the Strategic Action Plan on 
Batteries:	Building	a	Strategic	Battery	Value	Chain	in	Europe	–	Publications	Office	of	the	EU	(europa.eu)

27	 https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
28	 https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
29 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0550&from=EN
30 State aid: Commission approves aid in battery value chain (europa.eu)
31 State aid: €3.2 billion public support battery value chain (europa.eu)

and effective. The EU’s approach must therefore be 
regarded as a cluster approach where the individual 
efforts, through collaboration and distribution of roles, 
will complement each other and together constitute 
an engine to drive the growth ambitions.

The EU’s battery ambitions are discussed in European 
Green Deal and the EU’s circular economy strategy. 
26,27,28 In the “Fit for 55” package, the European 
Commission proposes the phasing out of internal 
combustion engine in 2035.29 In 2019 and 2021, 
the European Commission launched two Important 
Projects of Common European Interest (IPCEI) with a 
combined state aid budget of EUR 6.2 billion, which 
together are intended to unlock EUR 14 billion 
in private investments.30,31 The IPCEI scheme will 
support innovative projects in selected areas that 
require a coordinated cross-border effort. This is a 
central arena for the connection and coordination of 
European projects in the battery value chain, among 
others. IPCEI projects are supported by national 
funds, but are governed by special state aid rules 
that allow higher levels of state aid and support for 
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startups. Support under this scheme assumes that 
the benefits of the project for Europe as a whole 
outweigh any market-distorting effects of the funding. 
The European Commission justifies this move on 
the grounds that the initiatives have strategic value 
for Europe as a whole, will contribute to extensive 
innovation and will promote growth, competitiveness 
and employment.

In December 2020, the European Commission pre
sented a proposal for a comprehensive new Bat tery 
Regulation that is scheduled to apply through out the 
EU’s internal market from 2023.32 The new Regu lation 
has been formulated such that it actively promotes 
the development of a circular, green battery industry 
in Europe that is able to compete internationally. 
The Regulation promotes sustain ability in a holistic 
way with requirements that ap ply to all parts of the 
battery value chain, including the mineral extraction 
phase. The proposed Regulation sets several pro duct 
requirements for batteries that are to be offered on 
the market in the EU. Requirements will be set on 
carbon footprint reporting, and maximum carbon 
footprint thresholds will be introduced. The require
ments for the collection of batte ries will be tightened 
to ensure the availability of secondary raw materials 
in the European market, with a longterm goal of a 
100 per cent collection rate. The Regulation will make 

32 New EU regulatory framework for batteries (europa.eu)
33 Open Letter – Battery Regulation (industry) (transportenvironment.org)

it statutory to use recycled materials in the produc
tion of new batteries, and battery manu facturers 
will have to report on the proportion of recycled 
content used in the production of new batteries. 
It will also introduce explicit environmental and 
social requirements related to the procurement 
of minerals and contain guidelines on how electric 
car batteries can be re purposed after they can no 
longer be used in electric cars. The Battery Regulation 
will set requirements for access to and sharing of 
information linked to each individual battery through 
digital solutions such as QR codes and a battery 
passport, including information about the origin of 
the battery’s raw materi als, including ethical aspects. 
Following its adoption, the Regu lation will be sent 
to the EFTA bodies, which will then de cide whether 
the Regulation is to apply in the EFTA coun tries. 
European manufacturers point out that the EU’s 
Battery Regulation must be implemented promptly 
and specifically request that the 2023 deadline be 
met.33

In March 2022, the European Battery Alliance (EBA) 
held a highlevel industrial meeting in Brussels, 
bringing together key stakeholders along the entire 
battery value chain and representatives from the 
European Commission. 
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FIGURE 9

Illustration of self-sufficiency in the European battery value 
chain compared to expected demand in 2025 and 2030.

Illustration recreated from the European Battery Alliance
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The participants reaffirmed their commitment to 
building a robust, sustainable and competitive 
battery value chain in Europe and the need for an 
expedited action plan to fill the remaining gaps until 
2030.34 The summary from the meeting underlined 
the need to strengthen the work with upstream 
suppliers in the value chain, especially related to 
access to raw materials and the establishment of 
battery materials capacity. It also identified a need 
for efforts downstream on recycling and after-use 
solutions, as well as considerable demand for skills 
development. This highlights that the EU has limits 
in respect of its control over access to raw materials 
and may therefore be vulnerable to price fluctu ations 
and shortages (cf. Figure 9). The EBA emphasises the 
need for rapid implementation of the EU’s Battery 
Regulation so that the competition for customers 
takes carbon footprint and environ mental aspects 
into account, as opposed to price alone. The need for 
rapid implementation of relevant statu tory provisions 
is also underlined in the “Fit for 55” package, along with 
the need to update the European Strategic Action Plan 
for Batteries. In connection with the war in Ukraine, the 
European Commission has presented the RePowerEU 
plan, outlining the steps the EU will take to ensure it 
is no longer de pendent on Russian gas “well before 

34 resource.html (europa.eu)

2030”. The EU will counter this challenge through an 
ambitious approach to the green transition, including 
strength ening Europe’s position in key green indus
trial value chains, expansion of renewable energy 
pro duction, increased electrification in industry, 
construction and transport, and a more diversified 
energy supply. This plan further underpins the already 
high ambitions for a European battery value chain. 

Nordic collaboration
As a whole, the Nordic region is in an excellent po
sition for a growing European battery value chain. 
Norway, Sweden and Finland have actors in all parts 
of the value chain with the possibility for an influx 
of foreign investment. These countries also have 
complementary comparative and industrial strengths 
that, collectively make the region an attractive host, 
insofar as increased collaboration among players 
in the battery value chain and with customers is 
considered an important key to success. The EU’s 
Battery Regulation is favourable for the Nordic 
countries and will lay the framework for activity 
in the value chain. The European Battery Alliance 
(EBA) expects the Nordic Region to establish itself 
as one of three centres of gravity for the European 
battery industry, alongside Germany and Hungary. 
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Norway’s industrial partnership with  
the EU highlights increased collaboration 
on batteries as a priority area.

In 2020, Sweden introduced its “Fossilfree Sweden” 
initiative in collaboration with EiT InnoEnergy35, out
lining the national battery strategy.36,37 EiT InnoEnergy 
emphasises the need for national strategies that can 
complement EU strategies. From the public side, the 
Swedish Energy Agency, the Swedish Environmental 
Protection Agency and the Geological Survey of 
Sweden (SGU) will coordinate their public systems 
to support companies in Sweden by the end of 
2022. In June 2020, the Finnish Ministry of Trade 
and Industry appointed a working group to develop 
a battery strategy for Finland, supported by a secre
tariat with representatives from Business Finland, 
the Geological Survey of Finland and the Technical 
Research Centre of Finland (VTT). The purpose of the 
strategy was to strengthen the innovative ecosystem 

35 EiT – European Institute of Innovation and Technology
36 Start – Fossilfritt Sverige [Fossil-free Sweden]
37	 Strategy_for_sustainable_batter_value_chain.pdf	(fossilfrittsverige.se)

in the battery industry, accelerate sustainable and 
carbon-efficient economic growth in Finland, and 
support the attainment of the climate change goals 
for the transport sector.

Increased collaboration among the Nordic countries 
may provide opportunities to strengthen the Nordic 
battery value chain in an international context. In 
April 2021, Innovation Norway, Business Finland 
and Business Sweden signed a memorandum of 
understanding on a joint Nordic collaboration on 
work to promote trade in the battery area, among 
other commercial subjects. The ambition is to work 
closely together on selected initiatives where the 
synergies of acting as a unified force are cultivated.
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10 ACTIONS 
for sustainable 
industrialisation

In the Hurdal Platform, the Government emphasizes 
that it will pursue an active policy to restructure the 
economy that will help create commercially viable, 
green jobs all over Norway, strengthen mainland 
investment and increase exports other than oil and 
gas by 50 per cent within 2030. As a subgoal on the 
road to net zero emissions and a lowcarbon soci ety, 
the Government has set a goal to restructure the 
entire economy by 2030. This is formulated in the 
Hurdal Platform as a goal of cutting Norwegian 
emissions by 55 per cent compared with 1990. The 
restructuring goal is discussed in more detail in the 
white paper on the Revised National Budget (Report 
no. 2 to the Storting (2021–2022)). The goal is to 
mobilise as much private capital as possible for the 
green transition. 

Companies that want to establish themselves in the 
battery value chain have many of the same needs 
as other businesses. They usually need a plot of 
land, competent workers, financing, raw materials, 
power supply and other infrastructure, suppliers of 
technology and support services, market access and 
access to research and development facilities. Being 
part of a larger ecosystem of research environments, 
education, partners, suppliers, customers and 

competitors will also provide advantages, especial
ly in respect of competitiveness over time. As  
a business exposed to strong competition and with 
a high share of exports, the battery industry will also 
benefit from a generally low level of costs and  
responsible economic policy. 

At the same time, there are aspects of the battery 
value chain that require special attention – pri marily 
speed, size and risk. Another characteristic of the 
battery value chain is that the market is largely 
driven by political objectives of strategic autonomy. 

Speed is linked to the strong growth in demand and 
customers’ demand for more sustainable, tailored 
batteries. It takes time, often several years, to rea
lise the battery solutions of tomorrow, and a number 
of players are currently in the process of establishing 
themselves in joint development agreements with 
customers. Parallel to this, European industrial actors 
must learn how to produce batteries based on 
current technologies and materials, efficiently and 
profitably, on a large scale, for sale on the market. 
A strong mobilisation is currently underway in Euro
pe, with a range of initiatives being established along 
the value chain, including several in Norway. There 
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”Sucess will depend on speed,  
size and risk management.”

is currently considerable competition for positioning, 
including attracting investors, partners and custo
mers, and although the market will grow sharply in 
the years to come, not all the initiatives in the bat
tery value chain is likely to be realised.

Battery operations, particularly the production of 
materials, battery cells and recycling, are capital 
intensive activities with a long investment horizon 
and are also often physically large in order to  
benefit from economies of scale in production. The 
reali sation of these kinds of factories therefore often 
requires large sites, a significant number of employ
ees, considerable financing and significant consump
tion of input factors such as power, raw mate rials 
and minerals. 

Battery production is a complex business. In order 
for production to be profitable, the players must be 
able to handle complex chemistries in a large scale 
and automated production lines. Today’s leading 
battery technologies are starting to reach their 
optimum, and various technology races are under 
way to develop tomorrow’s battery solutions, with 
a wide range of different characteristics. It is un certain 
which of the technology solutions that will be 

adopted and which of the players that will be able 
to produce them efficiently. Several factors come 
into play, including the applied technology, the 
competencies of it’s employees, which partners they 
align, the needs of the specific customers, market 
developments and political regulations. Together, 
these factors constitute risk factors for players who 
want to become leaders in an immature European 
battery value chain. 

The work on the battery strategy has highlighted 
the prerequisites, opportunities and barriers to the 
realisation of the potential for value creation in a 
Norwegian battery industry. The Government will 
address these factors through 10 actions for sustain
able industrialisation that will be powerful enough 
to attract the private capital needed to establish 
factories along the entire value chain in Norway.

The significance of the respective policy areas will 
vary over time and in different contexts, and the 
various players all have their own particular needs.
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FIGURE 11

10 actions for sustainable industrialisation 
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ACTION 1 
Leadership in sustainability along 
the entire battery value chain

Our targets and goals for reducing climate emissions 
acceleration a green transition and taking care of the 
nature will re quire sustainable battery production 
with low or no green  house gas emissions. Norway is 
committed to cutting its greenhouse gas emissions 
through the Paris Agreement and its collaboration 
with the EU. Climate change and nature preservation 
must be seen in context, to ensure that important na
ture and ecosystems are not lost in order to achieve 
climate change goals. Conservation of nature is also 
an important climate change measure – through its 
ability to absorb and store carbon and through the 
ecosystem services it provides that make us more 
resilient to climate change. Changes in land use may 
also lead to emissions of greenhouse gases, and 
Norway has an obligation to account for emissions 
from changed land use.

This ensues from, among others, the EU’s Sustain
able Finance Action Plan and the EU Taxonomy for 
Sustainable Activities. The taxonomy includes criteria 
for battery production and the location of industrial 
buildings. The taxonomy is therefore important for 
the planning of production and deciding where 
factories are to be established. 

The EU’s forthcoming Battery Regulation is considered 
as EEArelevant. The proposed Regulation, which 
is part of the EU’s enhanced product framework, 
will impose requirements on batteries in several 
areas beyond their directly environmentally poten
tial damaging properties, through requirements 
regarding recycl ability lifetime content of secondary 
raw materials, and other requirements related to 
sustainability throughout the life cycle. The current 
legislation is primarily aimed at preventing and mi
tigating directly environmentally harmful activity in 
the form of pollution, waste and products that are 
hazardous to health or the environment. In order to 
be able to implement the Battery Regulation in its 
entirety, the applicable statutory basis in Norwegian 
legislation must be updated so that we can fulfil 
Norway’s obligations under the EEA Agreement.

Developments in the battery industry emphasize the 
need for energy and climate change transition and 
the political goals for industrial leadership in the field. 
Batteries can enable significant cuts in emissions 
in the transport sector, which currently account for 
approximately one fifth of greenhouse gas emissions 
worldwide, and also enable transitions in a number of 
other areas, towards an energy system consisting of 
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Developments in the battery industry emphasize 
the need for energy and climate change transition 
and the political goals for industrial leadership  
in the field.

more variable energy sources. However, production 
of batteries currently entails significant greenhouse 
gas emissions and other sustainability challenges. 
The challenges pertain to environmental, social and 
economic sustainability. 

Batteries is largely manufactured in Asia, using signi
ficant quantities of power, largely from fossil sources, 
especially for the production of materials, which is 
an energyintensive industry, and the production of 
battery cells that also requires a lot of energy. Like 
other process industries, material production often 
generates significant greenhouse gas emissions 
using today’s technological solutions. At the same 
time, the battery value chain uses minerals that 
have often been extracted in countries with poor 
standards in respect of corruption, pollution and 
working conditions. In addition, the battery industry 
often requires large facilities in order to benefit from 
economies of scale, resulting in negative impacts on 
nature. These challenges will potentially increase in 
line with the growing demand for batteries. 

The greenhouse gas emissions of producing today’s 
batteries for electric vehicles are currently roughly 
the same as emissions from the production of the 

car itself. Over their life cycle, electric cars emit sig
nificantly less CO2, with actual emissions dependent 
on the number of kilometres driven. Their carbon 
footprint also depends on whether the car is char
ged with renewable energy or not. This underlines 
the importance of electric vehicles having a long 
service life, for example through car sharing, and 
the batteries having a long service life and being 
recyclable. The need for materials generated from 
linear material flows is significantly higher than what 
it is currently possible to recycle through circular 
material flows, as long as the need for batteries is 
increasing. Over time, this will eventually balance 
out, but it will take many years. 

Although the developments we are facing in the 
future in connection with greater use of batteries 
are largely positive, there is considerable potential 
for environmental benefits if batteries are produced 
with more sustainable mineral extraction, based on 
renewable power and with a high degree of circularity 
along the value chain.

In order to ensure a longterm competitive edge in the 
battery value chain, it will be necessary to ensure that 
sustainability remains a lasting advantage by being 
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able to document major climate and environmental 
benefits. The EU’s proposed new Battery Regulation 
paves the way for the introduction of these kinds 
of requirements through a “battery passport” and 
requirements regarding component information, 
carbon footprint throughout the entire value chain, 
and minimum recycled content requirement. In view 
of these factors, Norwegian actors will be very well 
placed to develop competitive products through 
processes with minimal or negative greenhouse 
gas emissions and maximal environmental benefits 
through the use of materials along the value chain.

Decisions on changes in land use must take into 
account the consequences in respect of climate 
change, the environment and local communities, 
and be based on holistic assessments that ensure 
that the Green Industrial Initiative is implemented in 
a sustainable manner. The use of industrial areas and 
infrastructure in existing industrial parks can both 
reduce the development costs and preserve nature 
and reduce greenhouse gas emissions. Restoration 
of nature in areas where there has previously been 
activity may also contribute to a better balance in 
the natural capital accounts.

Sustainable mineral 
extraction

Norway is aiming to develop the world’s 
most sustainable mineral industry, facili-
tate profitable reuse and recycling of raw 
materials, and work closely with Europe 
to safeguard critical value chains.

McKinsey highlights the huge volumes of minerals 
that will be required to switch to the new zero 
emission technologies, such as electrification of 
transport via hydrogen and batteries.38 Increased 
circularity will be essential to ensure the resources 
that are already in circulation are used, but in a 
growth phase, there will be high and rapidly increa
sing demand for materials necessary for the green 
transition. 

38 The raw-materials challenge: How the metals and mining 
sector will be at the core of enabling the energy transition | 
McKinsey
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”The potential for environmental benefits  
is considerable, if batteries are produced with  
more sustainable mineral extraction, based  
on renewable power and a high degree  
of circularity along the entire value chain.”

Minerals currently used in the battery value chain 
mainly originate from countries such as Australia, 
Brazil, China, Indonesia and several countries in 
Africa. As previously described, tomorrow’s batteries 
and the requirements that follow from the EU’s 
Battery Regulation will entail a higher degree of 
recycling, use of new minerals and materials, and 
refraining from using minerals and materials that 
have been extracted and produced with low sustain
ability standards. 

The European Battery Alliance has highlighted the 
need for a stronger European effort upstream in the 
battery value chain through improved recovery of 
“battery minerals” and increased processing of 
“battery raw materials”, combined with increased 
European activity downstream in recycling and  
after-use solutions (cf. Figure 9). 

In a 2021 report the Nordic Geological Surveys have 
shown that Norway and the Nordic countries have 
great potential for fur ther production of critical 
minerals, concluding that they must be perceived 
as one of the most prospective areas in Europe.

With the exception of Skaland Graphite on the island 
of Senja, which is one of Europe’s largest and cleanest 

sources of natural graphite, there is currently very 
limited extraction of minerals in Norway that is rele
vant for use in batteries. Norway also extracts quartz 
for silicon production for use as an anode material. 
Imported nickel matte from Canada is refined into 
nickel, copper, cobalt and platinumgroup metals at 
the Glencore nickel plant in Kristiansand.

The mineral industry is capitalintensive, and it 
usually takes seven to ten years (and often even 
longer) from a deposit being found commercially 
viable until a mine or quarry is fully developed. 
Furthermore, mining projects involve encroachments 
into natural ecosystems, and in some cases have a 
negative impact on other business activities (incl. 
reindeer husbandry), entailing conflicts of interest. 

The Government, through the Ministry of Trade, 
Industry and Fisheries, is working on a new mineral 
strategy, which will be presented during 2022. In 
this strategy, we will make arrangements to ensure 
the mineral industry in Norway can contribute to 
the UN Sustainable Development Goals through the 
extraction of minerals that are necessary for electrifi-
cation and the green transition in a manner that is 
environmentally, socially and economically sustain
able. We will assess whether there are areas that 
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are suitable for mining, and areas that are not, based 
on considerations including encroachments on the 
natural environment, landfill options and other 
considerations. We will seek new knowledge about 
different types of landfills, including assessing the 
future of marine landfilling. We will work to ensure 
that the industry can become more circular, by 
reusing surplus masses as much as possible rather 
than landfilling them, based on the understanding 
that everything has value in the circular economy. 
We will consider setting increased requirements for 
the reuse of surplus masses, look at increased re
search efforts, and assess whether incentives or fees 
that contribute to less landfilling will be expedient. 
And we will explore how a larger part of the value 
creation in the mineral industry can once again be 
local and national.

Measures:
 ҉ The Government will work to ensure that Norway 

contributes to the development of a sustainable 
European battery value chain with high perfor
mance, high resource utilisation and environmental 
benefits, and a low carbon footprint. 

 ҉ The Government will present a mineral stra
tegy during the course of 2022 with the aim of 

develop ing the world’s most sustainable mineral 
industry in Norway. Given the importance of 
minerals for the green transition, it is natural to 
consider the work on the Green Industrial Initiative 
and the mineral strategy together. 

 ҉ The Government will make arrangements to en sure 
that the players in the Norwegian battery value 
chain implement the UN Sustainable Development 
Goals in their activities. 

 ҉ The Government will consider new regulations and 
improved information sharing on product content 
in the industry. Followup of the EU’s strategy for 
the circular economy will play an important role 
in this context.

 ҉ The Government will contribute to the develop
ment of European value chains for critical raw 
materials including extraction, processing and 
recycling through measures that include green 
industrial partnerships with the EU and selected 
countries. The aim is to ensure the involved parties 
predictable and stable access to these kinds of 
raw materials over time.
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ACTION 2 
Promote Norway as an attractive 
host country for green investments

The Government will work to en-
sure that Norway is an attractive 
host country for profitable activity 
along the entire battery value chain 
and to attract large battery invest-
ments and giga factories.

All countries are competing to establish themselves 
in the green industry of the future, including in the 
battery value chain, due to the significant oppor-
tunities for value creation afforded by the ongoing 
electrification of society. 

The European Battery Alliance has recently estima
ted that the total European turnover (annual GDP/
added value created) in the battery value chain will 
amount to EUR 250 billion in 2025 and EUR 625 
billion in 2030.39 The Confederation of Norwegian 
Enterprise (NHO) states that the processing of raw 
materials and production of components are the 
parts of the value chain with the greatest potential 

39 Joint Statement EBA HL Industrial Meeting 23 March 2022-Fi-
nal1.pdf (hubspotusercontent-na1.net)

for value creation, and that presence in large parts 
of the value chain will be an advantage and help 
trigger the largest possible turnover for Norwegian 
players.40 McKinsey has estimated that Norway can 
attain a market share in Europe of up to 20 per cent 
for battery cell production, 15–20 per cent for furt
her processing of raw materials and 20 per cent for 
active battery materials.41 

The Government’s goal is for profitable, future-ori
ented industries to establish themselves in Norway. 
This will help contribute to a restructuring of the 
economy in a green direction, increase export re
venues, and create profitable, attractive jobs all over 
Norway. To tap into the potential for value creation, 
we must be able to attract private capital and exper
tise. In brief, we need to be perceived as an attracti
ve location for industrial development. This includes 
being able to offer the best business opportunities 
for an industrial initiative through a combination of 
good location factors, such as access to renewable 
power, suitable sites, competent labour, comple
mentary centres of expertise, markets, predictable 
public processes and an acceptable cost level. 

40 gronne-elektriske-verdikjeder.pdf (nho.no)
41	 Norge-i-morgen_McKinsey.pdf	(norgeimorgen.no)
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”McKinsey has estimated that 
Norway can achieve a battery 
cell production market share in 
Europe of almost 20 per cent.”

20  
%

Norway’s attractiveness as a host must be nurtured 
and further developed, but must also be communi
cated. Today, Innovation Norway (both the InvestIN 
function and the overseas offices) is the Government’s 
main tool for paving the way for international in
vestments in Norway and positioning Norway as an 
attractive country for investors. In addition, Innova
tion Norway has an extensive network of overseas 
offices that ought to be used to a much greater 
extent for marketing and to open doors for establish
ments and investments in Norway. 

Measures:
 ҉ The Government will work to ensure that Norway 

is a good host country for investments in green 
value chains in Norway. 

Measures through the export reform presented 
in the Norwegian export strategy

 ҉ The Government has established the National 
Export Council to provide advice and input to the 
Minister of Trade and Industry and formulate 
proposals for major strategic export initiatives. 
The Council will consist of representatives from 
the business sector and the social partners (i.e. 
employer and employee organisations).

 ҉ The Government has established a secretariat for 
the National Export Council, where representatives 
from the social partners, relevant ministries and 
policy implementing bodies are invited to contri
bute. This collaborative forum is the first of its kind, 
intended to ensure that the business community 
and social partners are included in the entire 
ecosystem related to the export initiative.

 ҉ The Government has given Export Finance Norway 
(Eksfin) a broad mandate to promote increased 
exports and export-oriented investments. Eksfin 
can provide loans for exportoriented investments 
and finance projects in Norway that aim to hand
le climate change and have export potential. 

 ҉ The Government will establish an application 
based scheme in Innovation Norway where 
companies can apply for support to attend trade 
fairs and joint business promotion activities.

 ҉ A new national brand programme called “Made 
in Norway” has been launched to enable industries, 
clusters and companies to take international 
positions based on Norway’s strength as a brand 
through the development of a national compe
tenceraising programme and development of 
more efficient tools.
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ACTION 3 
Enter into industrial partner
ships with key countries

Norway will work closely with our 
international partners to accelerate 
the green transition.

The Government’s vision is for Norway to work close
ly with our international partners to speed up the 
green transition. The restructuring we are currently 
undergoing is of a scope and complexity that re quires 
increased collaboration in terms of access to capital, 
technology, raw materials, labour, suppliers and 
markets. Stronger partnerships between countries 
can lay the foundation for this kind of development. 
However, it will be corporate alliances and collabo
ration between companies in the respective countries 
that will bring the ambitions to realization. The EU 
and individual European countries are natural part
ners for Norway in the work to realise the ambitions 
for the battery sector, which largely overlap. At the 
same time, we need to strengthen the Nordic co 
operation and build and further develop partnerships 
with key countries in other regions. 

Norway is defined as a “third country” in the EU–UK 
Trade and Cooperation Agreement (TCA). This Agree-
ment sets clear restrictions for the use of input  
materials from third countries so that a finished 
product can be defined as originating in the EU or 
the United Kingdom and thus be entitled to dutyfree 
trade between the two areas. For electric vehicles, 
there is an additional requirement that from 1 Janu ary 
2027 the battery pack must be manufactured in the 
EU or the UK. This will pose a challenge in connec tion 
with the use of Norwegianproduced batteries in 
electric cars for export between the EU and the UK.

The Norwegian Government is entering into a green 
industrial partnership with the EU. The aim of this 
partnership is to promote mutual interests and 
benefits between Norway and the EU in the areas 
of industry, energy and climate change. The partner
ship is also intended to contribute to development 
in a direction that safeguards our interests. The IPCEI 
(Important Project of Common European Interest) 
scheme is an example of industrial initiatives in the 
EU that might be relevant for the Norwegian bat tery 
industry. Any support for IPCEI projects must be 
weighed up against other measures in the ordinary 
budget process.
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”Increased collaboration is the key to  
achieving rapid restructuring, and Norway 
and the EU recently agreed to strengthen 
and expand their industrial cooperation  
on batteries and raw materials.”

A green industrial partnership with the EU could 
address several strategically important issues for the 
EU and Norway. What Norway can “offer” within the 
battery value chain is a pilot arena for electrification 
of the car fleet and associated infrastructure and 
access to raw materials (graphite, silicon, nickel, cobalt, 
copper and aluminium) – all based on renew able 
energy and thereby enabling production with the 
lowest possible carbon footprint. Norway and the EU 
recently agreed to strengthen and expand their in
dustrial cooperation on batteries and raw materials.42

The issue of custom duty on batteries produced in 
Norway resulting from the EU–UK free trade agree ment 
is an example of the kinds of problems we want to 
avoid. Although the automotive market is large and 
an important driver of the battery market, the bat tery 
value chain also consists of a number of other large 
individual segments, each of which represents signi
ficant opportunities for value creation for Norwegian 
industry. Norwegian players may therefore be able 
to sell a number of components and solutions that 
are not affected by the post- Brexit customs issue, 
thereby contributing to the de velop ment of a European 

42 https://www.regjeringen.no/no/aktuelt/norge-og-eu-enige-om-forsterket-industrielt-samarbeid-om-batterier-og-ravarer/id2920991/

battery industry, where sustain ability at every stage 
of the value chain is key.

Germany is one of our most important trading 
partners. Greater collaboration with Germany on 
the green transition is therefore a high priority for 
the Norwegian Government. Germany and Norway 
have agreed on a structured dialogue in the field of 
energy and industrial transformation. The dialogue 
will build on over 40 years of close collaboration on 
energy and take it forward in a green direction. In 
addition to cooperation on hydrogen, offshore wind 
and CCS, batteries are one of the areas discussed 
in the joint Germany–Norway statement published 
in March 2022. Work is now being done on con crete 
joint activities between Germany and Norway to 
follow this up and pave the way for the development 
of common green value chains. With its leading 
position in the automotive industry, Germany is a 
key part of a European battery value chain, and 
closer cooperation between Norway and Germany 
is expected to be of mutual benefit to businesses in 
both countries.
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Norway and the EU both want to continue 
the work to find a solution to the post- 
Brexit battery customs issue.

The Government has issued a joint statement with 
Sweden on bilateral industrial and trade coope
ration.43 The opportunities for collaboration within 
this state ment will be specified in more detail and 
include offshore wind, carbon capture and storage, 
hydrogen, batteries and minerals. Norway, Sweden 
and Finland have complementary value chains, 
especi ally in connection with the battery value chain, 
and all three have unique advantages that are 
expected to attract competitive players. 

We are also working on an initiative to develop 
Nordic value chains in green industries, with the aim 
of making the Nordic region a fully integrated  
domestic market for competitive green industrial 
solu tions that can then be exported to third markets. 
This initiative will also help ensure attainment of the 
Nordic Prime Ministers’ Vision 2030 of making “the 
Nordic region the most sustainable and integrated 
region in the world by 2030”, thereby making the 
Nordic countries leaders in the green transition and 
building a stronger green and sustainable brand 
internationally. 

In 2021, the EU and the United States established a 
Trade and Technology Council (TTC), which will look 

43 Vil styrke næringslivssamarbeidet med Sverige etter pandemien [Strengthening business cooperation with  

Sweden after the pandemic ] – regjeringen.no

into strength ening value chains and input factors in 
stra tegi cally important areas, including rare earth 
minerals and semiconductors. The outcomes of this 
work will also have implications for Norway. Norway 
is not a party to the TTC, but the Norwegian authori
ties will follow the work through official contact with 
the authorities in both the EU and the US.

 Measures
 ҉ The Government will develop strategic industrial 

partnerships with the EU and important individual 
countries to position Norway as a partner in the 
green transition and strengthen opportunities to 
create jobs throughout Norway.

 ҉ Through Innovation Norway, the Government will 
further strengthen the broad Nordic cooperation 
on the development of the battery value chain.

 ҉ The Government will continue to investigate the 
possibilities and assess the need for various forms 
of participation in the IPCEI on batteries.

 ҉ The Government will continue its work to find a 
solution to the postBrexit battery customs issue.
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ACTION 4 
Provide capital, loans and 
guarantees that mobilise 
private capital

The Government will mobilise as 
much private capital as possible for 
the green transition and will pro vide 
government risk mitigation to ac-
cele rate industrial investments in 
Norway.

Access to capital plays a pivotal role in the realisa tion 
of projects in the battery value chain and for the 
realisation of the Green Industrial Initiative per se. 
The individual projects have different financing needs 
depending on their specific situation, including the 
business and financing model, ownership, and 
where in the development process the individual 
companies are. 

Most of the investments in the battery value chain 
will be financed by private capital, but public funding 
instruments may play a key role in attracting this 
capital and helping realise projects. The work on the 
battery strategy has shown that the capital market 
in Norway generally functions well, and profitable 
projects can expect to receive funding. The work has 
also shown that many of the existing public funding 

instruments are efficient and effective. However, 
even a wellfunctioning capital market may be in
suffici ent for certain market segments or categories 
of investments. Various forms of market failure can 
contribute to socio-economically beneficial projects 
not being profitable for private investors and thus 
not being financed and realised. 

The work on the battery strategy has revealed that 
there are two phases in particular where access to 
capital is particularly scarce: i) Piloting on an indus
trial scale and ii) Construction of large factories. 
During the piloting phase, there is often consider able 
risk associated with the companies and projects, 
especially when there is a high level of uncertainty 
linked to the technology, etc. Private investors tend 
to sit on the fence until the risk has been reduced, 
i.e. the pilot phase has been completed and commer
cial contracts have been signed. 

It can also be challenging to get financing for the 
construction of largescale factories, such as batte
ry cell production, production of battery materials 
and the production of recycling plants. It may there
fore be appropriate to assess on an ongoing basis 
whether the private initiatives within the battery 
value chain should be met by new financial instru
ments, provided by the state, to meet the actors’ 
needs, especially in the industrial piloting phase. 

53 



Some projects in the battery value chain differ from 
activity in most other industries by virtue of their 
size and their financing needs. The production of 
battery materials, battery cells and to some extent 
the recycling of used batteries is very capital intensive, 
and the players will often want to build large factories 
in order to reap economies of scale. Each project 
can involve financing needs amounting to tens of 
billions of NOK with a very long payback period. 
The investment needs challenge the ability of both 
the capital markets and the public policy apparatus 
to realise the projects. 

Another challenge is speed. The major industrial 
projects in the battery value chain are often “im
patient” and want to move forward quickly with their 
business plans. This urgency is partly a result of 
political goals and expected growth in demand, but 
is also linked to establishing a position with custo
mers, suppliers, investors and competitors. Impati
ence represents a dilemma for investors and the 
public policy apparatus. On the one hand, rapid 
progress could provide the players with an advan
tage by being ahead of the game in a relatively 
imma ture European battery market. On the other 
hand, there are technological and commercial risks 

associated with being at the forefront of technology 
developments and/or raising capital before the 
player has proven that it can succeed at every step 
of the development project. This poses a major 
challenge for the investors and the ability of the 
public policy apparatus to assess the players’ pro
jects, including their feasibility. As an example, some 
of the major industrial projects are planning to 
raise capital for a fullscale factory before the pilot 
plant has been completed. 

The green transition will require large investments 
in technology and industry, and we see a number 
of new investment projects that can be realised in 
Norway in the years to come. The Government must 
be a driving force and an active facilitator in the 
development of new, profitable industries. Private 
capital will lead the way, and the Government’s goal 
is to mobilise as much private capital as possible for 
these projects. Norway shall have internationally 
competitive schemes for risk mitigation for, commer
cially profitable green industry projects.
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”The need for government loans, 
guarantees and equity for the green 
industrial transition towards 2025  
is estimated to NOK 60 billion.”

Measures
 ҉ The Government will provide targeted risk miti

gation, primarily through guarantees and loans 
for, commercially profitable projects within the 
seven priority areas of the Green Industrial Initi
ative, including a range of different loans, guaran-
tees and equity. The Government will return to 
the details in the annual state budgets.

 ҉ The Government will dimension the public policy 
apparatus to meet the growing need for guaran
tees and loans for green industrial projects. In
creased government risk mitigation presupposes 
good projects and private investment appetite. 
The public policy apparatus estimates that the 
need for this kind of government risk mitigation 
for the green industrial boost could be in the 
order of NOK 60 billion by 2025.

 ҉ The Government will continue to strengthen 
Eksfin’s role in facilitating major new projects in 
green industrial development. The Government 
will explore the need for increased budgets, the 
opportunity to take increased risk, and look at 
possible targeted schemes to help realise several 
large, green industrial projects in the years to 
come. 

 ҉ The Government will review the entire public 
policy apparatus to further focus efforts towards 
the green transition in the business sector and 
support the Green Industrial Initiative. 

 ҉ The Government will devise parameters to mea
sure the public policy apparatus’ contribution to 
the Green Industrial Initiative and track develop
ments over time.

 ҉ The Government will review the recommendations 
of the Expert Committee for ClimateFriendly 
Investments and consider further measures to 
stimulate more profitable climate-friendly invest
ments. 

 ҉ The Government will review the Tax Committee’s 
assessments of how more correct environmental 
pricing and other economic instruments can 
contribute to better resource utilisation, circular 
production and consumption patterns, and sti
mulate value creation based on circular solutions.
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ACTION 5 
Improve access to relevant expertise

Norwegian industry needs access 
to competent workers. Continuous 
competence development will be 
facilitated through tripartite coopera-
tion, and the Government is actively 
pursuing a policy to ensure as many 
people as possible are included in 
working life.

Norway has rich natural resources, but our most 
important resource is a workforce with relevant skills 
and expertise. A sufficient supply of people with the 
right skills and expertise will be a key factor in realis
ing the Government’s ambitions for the battery value 
chain in Norway. Competencies must be continu ously 
maintained and developed in the companies. In 
order to maintain competitiveness over time, it is 
important to have good Norwegian research environ
ments and centres of expertise within the battery 
value chain, particularly in partnership with other 
players in the Nordic region and Europe.

Companies in the battery value chain will need many 
types of expertise in a wide range of fields. Most 
employees in the battery value chain are expected to 
have a vocational background, but there is also a need 
for technologists with indepth knowledge of battery 
technology and associated manufacturing technolo
gies. In addition, activity in the battery value chain will 
trigger demand for subcontractors, service functions 
and a variety of services locally, each of which will have 
its own needs for specialised competencies. 
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”Many Norwegian companies are at the forefront 
in terms of efficient use of resources, automation 
and digital technology. These companies have 
employees with strong theoretical and practical 
competencies at all stages of production, and  
the employees often operate with a high degree  
of autonomy.”

Norway has strong centres of expertise in materials 
technology, metallurgy, electrochemistry and indus
trial processes. We also have a number of leading 
companies with extensive experience in electrifica
tion of the transport sector and maritime operations. 
In addition, we have strong technical industrial and 
academic communities linked to these environments 
that have a tradition of collabo rating closely with 
industry. The work culture in Nor wegian industry is 
characterised by flat hier archies, with short distances 
between the management, engineers and skilled 
workers, and a widespread culture of cooperation 
both within the individual companies and between 
the employers, the employees and the authorities. 
Many Norwegian businesses are at the forefront in 
terms of efficient use of resources, automated so
lutions and other digital tech nology. The companies 
have employees with high theoretical and practical 
competencies at all stages of production, and the 
employees often operate with a relatively high degree 
of autonomy. All in all, the Norwegian working life 
model means that many enterprises can do more 
work with fewer employ ees, resulting in a high level 
of productivity in Norwegian industry. These are all 
experiences that can easily be transferred to the 
battery value chain. 

Building on our experiences from the petroleum 
industry, we know that we will need to draw on 
foreign expertise, experience, technology and capi
tal in the buildup phase of a Norwegian battery 
industry. The goal is to quickly establish domestic 
expertise in this area. There will be a need for work
ers to undergo further and continuing education, 
and Norway will have to educate a significant num
ber of people in disciplines needed within the bat
tery value chain. Good career prospects and the fact 
that the industry is part of the green transition will 
probably be weighty factors for young people choos
ing an education. 

Most European countries face similar challenges in 
that they lack both level of expertise in relevant 
specialist areas and large enough volumes of candi
dates to meet the battery players’ expected future 
competence needs. The EU has estimated that 
approxi mately 800,000 employees will need to be 
trained and reskilled by 2025 to meet the expected 
growth in electrification through battery tech nologies. 

BattKOMP is a project to map and analyse the 
competence needs associated with a largescale 
drive to develop the battery industry in Norway 
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The goal is to quickly establish  
domestic expertise in this area.

initiated by the social partners, represented by the 
Norwegian Confederation of Trade Unions (LO) and 
the Federation of Norwegian Industries (Norsk Indu
stri) (chair), and Prosess21.44 The BattKOMP project 
has brought together relevant players from the 
indu stry in close interaction with the education 
sector, with support from clusters in an extensive 
collaboration. The project is divided into three parts: 
Part 1 of the project has mapped the players’ expec
ted competence needs at different levels of edu cation 
in the battery value chain in Norway. Part 2 has 
mapped existing programmes and expertise that the 
educational institutions have today, from apprentice
ship certificates to higher education, and then 
com pared this and the findings from Part 1 in the 
form of a “gap analysis”. Part 3 of BattKOMP, which 
has not yet completed, will look at possible new 
measures to en sure the necessary knowledge up
grades (in terms of gaps in content and volume 
needs) for the battery indu stry of the future in the 
education sector and acade mia in general. Once 
Part 3 is completed, a comprehensive recommen
dation will be prepared to build the necessary 
capacity with the required depth in the various 
programmes of education that are rele vant to the 
actors in the battery industry. The recommendation 
will be aimed at the educational institutions and for 
use in policy development.

44 BattKOMP – The Federation of Norwegian Industries (Norsk Industri)

On a general level, the BattKOMP mapping survey 
shows that the higher education sector can provide 
much of the education and competencies needed by 
the battery value chain in terms of further and con
tinuing education. The gap pertains to the lack of 
scale the available education. BattKOMP reveals that 
there is a significant competence gap, since most of 
the people who will be recruited to the battery value 
chain in the coming years will need extra upskilling 
from vocational colleges. It has not been mapped to 
what extent upper secondary schools can pro vide 
vocatio nal education programmes that are relevant 
to the industry. BattKOMP highlights the need to build 
competencies as a national “team”, where the different 
environments supplement and reinforce each other 
and together ensure the commercial players’ compe
tence needs in different phases are met. 

The recent Regional Reform gave the county authori
ties greater strategic responsibility for the regional 
competence policy. The county authorities must 
assume a more coordinated responsibility for the 
competence policy in the county, including by ensur
ing a good match between demand on the labour 
market and the provision of education and competen
cies available in the county.
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Once Part 3 of the BattKOMP  
project is completed, a compre-
hensive recommendation will be 
prepared to build the necessary 
capacity with the required depth 
in the various programmes of  
education that are relevant to  
the actors in the battery industry, 
aimed at educational institutions 
and for use in policy development.

The Government has followed up some of the 
BATTkomp recommendations by continuing the 
tripartite Industry Program for competence develop
ment for the industry and the building sector. 
Through this industry programme, several voca tional 
colleges have received support to develop voca tional 
training for the battery industry on Norwegian: 
(“Batteri fagskolen”), which is a further education 
programme aimed at skilled workers who want to 
work in the battery industry. These programmes 
have been developed through collaboration betwe
en the vocational colleges and industry. The Go
vernment intends to present a White Paper on 
competence needs in spring 2023. This White Paper 
will present the Govern ment’s priorities and policy 
going forwards to meet the competence needs of 
green industries such as the battery industry. 

Measures
 ҉ The Government will consider the recommen

dations of the BattKOMP project once Part 3 is 
completed. This will form an important know ledge 
basis for assessing current competencies, the 
competence needs and the various forms of 
education and training that are needed locally, 
regionally and nationally to align with the Govern
ment’s objectives for the battery value chain.
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ACTION 6 
Pave the way for greater 
access to renewable power

Norwegian industry needs access to 
clean, reasonably priced renewable 
energy. Renewable power produc tion 
must therefore be increased in step 
with further development of the 
electricity grid, lead times must be 
reduced, and energy consumption 
must be made more efficient.

Green Industrial Initiative requires a wellfunctioning 
and reliable power system. Access to affordable 
clean power has been an important competitive 
advantage for Norwegian industry for many decades, 
and the Government wants to ensure it remains this 
way. On the continent, power generation still has a 
significant carbon footprint from fossil fuels through 
the transition from coal to gas. Norwegian power 
production is unique in a European context, and 
Norway already has close to fully renewable electri
cal power generation system.

Going forwards, access to power at reasonable prices 
will be of significant importance for investment 
decisions in industry, especially for powerintensive 
industries. The Government will therefore pursue 
an energy policy based on the view that access to 
renewable energy is a competitive advantage for 
Norwegian industry. The Government’s goal is that 
it is only socio-economically beneficial investments 
in grids, increased power production and energy 
efficiency that will realized, both to avoid unnecessa-
rily invasive, irreversible damage to nature and to 
limit the cost to the users of the grid.
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”The Government will increase its  
capacity to ensure faster processing 
of applications for licences & permits.”

Norway still has a power surplus in years with nor
mal weather conditions, but the demand for power 
is expected to increase rapidly as a result of the 
establishment of new green industrial projects with 
significant power needs and consumption and the 
widespread electrification of society in general. This 
requires strengthened transmission capacity in the 
power grid, increased power production and a power 
system that has the ability to meet the needs during 
peak load periods. Today, there is already limited 
capacity for establishment of new businesses in 
several places in Norway.

A high number of applications for connection to the 
grid in recent years has led to a case processing 
backlog at grid companies and energy authorities, 
further extending lead times. 

The power situation since autumn 2021 has shown 
that a power surplus does not guarantee low power 
prices. There is a great need for knowledge about 
how the changes in the power markets in our neigh
bouring countries and our connection to these 
markets affect the Norwegian power supply system, 
and also about the extent to which limitations in 
transmission capacity within Norway and to our 

neighbouring countries have contributed to this 
year’s power situation and how these factors may 
affect future developments.

This situation is not unique to Norway. Many other 
countries have high ambitions for the development 
of green value chains, entailing increased electrifi
cation and thus higher demand for renewable power. 
Norway is nevertheless in a much better position 
than most other countries as a result of our rich 
natural resources, long experience in renewable 
power generation and high degree of electrification 
in industry and society at large. 

Norwegian power’s low carbon footprint is highly 
attractive to the players in the battery value chain, 
since the EU’s battery regulation sets requirements 
regarding documentation and will introduce CO2 
limits in the future. Norway can already offer actors 
emissionfree renewable power for their projects. 
For many players in the battery value chain, access 
to clean power is more important than the price. In 
a few years, this advantage may diminish due to 
increased renewable power development in many 
other countries.
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Access to renewable power will constitute 
a competitive advantage for Norwegian 
industry.

The Government has appointed a broadbased 
Energy Commission that will assess future energy 
needs, study the possibilities for new energy produc
tion, assess the experiences with the Energy Act over 
the past 30 years, and provide a basis for longterm 
energy policy choices for Norway, among other 
things. In addition, the Government received the 
Grid Development Committee’s report on 14 June 
2022. The proposals in these documents will form 
an important basis for the Government’s further 
work on concrete measures that can ensure afford-
able power at the right time. 

Measures
 ҉ The Government’s ambition is to strengthen  

the capacity of the power grid and to shorten the 
licence processing time.

 ҉ The Government will consider the recommen
dations from the Energy Commission and the Grid 
Development Committee once they are ready. In 
light of the Grid Development Committee’s re
commendations, the Government will assess 
whether projects can be prioritised for grid con
nection based on various criteria such as maturity, 
high value creation potential or climate impact.

 ҉ The Government will increase case processing 
capacity to contribute to faster licensing of grids 
and power generation.

 ҉ Through concrete measures, the Government will 
facilitate better fixed-price agreements for pri vate 
individuals and companies. Amendments to the 
resource rent tax are among the measures.

 ҉ The Government is paving the way for a large scale 
development of offshore wind, with the ambition 
of taking the process of facilitating profitable 
production of offshore wind power a major step 
forward. Offshore wind has great potential for 
increasing power production in Norway, and the 
Government’s ambition is to allocate areas equiva
lent to 30 GW by 2040, with targets that include 
industrial development, innovation, technology 
development and increased emissionfree power 
production. The Government’s ambition will corre
spond to around 75 per cent of the capacity in 
the Norwegian power system today. An investment 
in offshore wind of this magnitude will allow for 
the use of various grid solutions.

 ҉ The Government will increase hydropower pro
duction, including on the basis of the Storting’s 
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decision on a cash flow tax for hydropower and 
by continuing to prioritise the upgrading and 
expansion of existing hydropower plants in the 
licensing process. There is still some potential for 
completely new hydropower plants. 

 ҉ The Government will permit the development of 
wind power in places where there are good wind 
conditions and local acceptance. Due consider
ation must be given to safeguarding important 
natural assets. The Government has announced 
that it will resume the processing of licences for 
completely new wind power projects, and has 
asked the Norwegian Water Resources and 
Energy Directorate (NVE) to receive new appli-
cations for processing. The consent of the host 
municipality is a prerequisite. The Government 
wants a larger share of the value creation to 
benefit local communi ties.

 ҉ The Government will assess the ambition in the 
Hurdal Platform of setting a target for solar ener
gy production by 2030 after the Energy Commis
sion has submitted its report. Solar power is 
expected to play a larger role in the Norwegian 
power supply system towards 2040. Recent years’ 
technological advancements and falling costs have 

contributed to increased interest in this form of 
energy and in establishing large solar power plants 
in the future. 

 ҉ The Government will facilitate the development 
of locally produced energy in Norway, including 
solar energy, by measures that include conducting 
a survey of regulatory barriers to local energy 
production. The Government wants to take a 
closer look at how local energy production linked 
to local consumption in industry and commercial 
properties can help avoid the need for new grid 
investments. Among other things, the Government 
will consider whether new buildings should pro
duce part of their own power needs.

 ҉ The Government will take steps to ensure afford-
able clean power remains a competitive advan
tage for industrial players in Norway.

 ҉ The Government will consider extending the 
power purchase guarantee scheme under Eksfin 
so it is also available to players in the battery 
indu stry that have high electricity consumption.
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ACTION 7 
Contribute to provision of suitable 
sites and other central infrastructure

Norwegian industry needs access to 
good sites, efficient infrastructure 
and high-speed internet. Green in-
dustrial establishments must be 
well-anchored and as gentle as 
possible on the surroundings in terms 
of not harming nature, the environ-
ment and wildlife, and promoting 
local social meeting places.

Access to industrial areas with adapted infrastruc ture 
is necessary to secure startups for the battery value 
chain. This applies in particular to the production of 
materials, battery cells and recycling. Projects in 
these areas may need sites in the range of 10–100 
hectares as well as power supply of up to several 
hundred MW. In addition, where facilities will be 
located will often be assessed on the basis of access 
to sources of minerals and materials, as well as 
various special needs and input factors, such as 
competencies, power, water, transport, etc. for vari
ous elements in the value chain. 

Several of the initiatives in the battery value chain that 
have been started in Norway have already decided 
their industrial site where regulation has been carried 

out or is in progress and where aspects such as adap
tation of infrastructure are already under way. This is 
the case for the three battery cell initiatives Freyr, 
Morrow and Beyonder, the material manufacturer 
Via node, and the battery recycler Hydrovolt, for exam
ple. At the same time, more startups in the battery 
value chain are expected in the future, and these will 
require green- or brownfield sites.

Establishment in Norway will ensure a low carbon 
footprint due to access to renewable electricity. Access 
to harbors with storage facilities and access to water 
for cooling systems are also important competitive 
advan tages that Norway can offer. Further more, it is 
required to minimise transport and make maximum 
use of energy flows (heat). Often it will be useful to 
consolidate players within the value chain – not least 
from a sustain ability perspective – so that logistics 
related to goods, expertise and energy can be utilized 
in symbiosis. Reuse of brownfield areas will be essen
tial to ensure sustainability. More over, these kinds of 
areas are often preregulated, already have the ne
cessary infrastructure, and can have a favourable 
location in relation to colocation in the value chain 
and other positive synergies. 

Norway’s decentralised settlement pattern also faci
litates a well established physical and digital infrastru
cture, such as power grids, roads, ports and broadband. 
Norway’s long experience with powerintensive indus
tries also means that several industrial sites offer good 
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The Green Industrial Initiative 
will take nature conservation 
and biodiversity considerati-
ons into account.

grid capacity. Establishment in existing industrial 
areas or on vacated industrial sites also has the ad
vantage of reducing the need for nature intervention. 

Regional and local authorities, together with existing 
industrial parks, can actively contribute to the develop
ment of strategic industrial areas and sites with the 
necessary land, energy solutions and competitive 
shared functions, in order to position Norway for the 
green industry of the future. Local municipalities and 
industrial sites are already experiencing increased 
interest from suppliers to cell factories in the Nordic 
countries.

Established industrial parks in Norway have consider
able expertise in the facilitator role, but may have 
limi ted opportunities for further expansion. In the years 
to come, suitable sites that are currently linked to the 
petroleum industry may become vacant and available 
for new establishments in the battery value chain. 

To the extent that new sites are needed, the location 
and adaptation of these should be assessed on the 
basis of the needs of the specific industrial establish
ments, transport needs and access to infrastructure, 
colocation synergies and the consequences for natu
re, the environment, agriculture, reindeer husbandry 
and local communities. Use of valuable natural areas 
and agricultural land must be avoided as far as pos sible. 
Land is expected to be in high demand, and it is impor
tant to avoid competition between regions and 

munici palities leading to development of more land 
than is necessary. This kind of “race” might lead to loss 
of important biodiversity, increased greenhouse gas 
emissions from deforestation, and negative consequen
ces for other important public interests. The county 
and municipal authorities must therefore assess land 
use holistically in their general planning. 

Industrial Development Corporation of Norway (Siva),  
is the Norwegian state’s instrument for development 
of business clusters and centres of expertise throug
hout the country, with a particular responsibility for 
promoting growth in outlying regions. Through its 
property investments, Siva lowers entry barriers 
where market mechanisms make entry especially 
difficult, including for major industrial property 
projects. Siva can contribute to the prepar ation and 
adaptation of industrial sites at an early stage in the 
zoning process.

Measures
 ҉ The Government will assess whether Siva, togeth er 

with Invest in Norway (InvestIN), can be tasked 
with facili tating establishment of industrial projects 
in Norway and assisting the industry in preparing 
industrial sites. 

 ҉ The Government will present a national strategy 
for the preparation of green industrial areas and 
industrial parks with internationally competitive 
advantages all over Norway.
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ACTION 8 
Ensure predictable, efficient and 
coordinated public processes

The business community must meet 
a forward-looking and well-coordi-
nated public administration that is 
concerned with finding good solu tions 
and that actively facilitates the reali-
sation of green and socio- eco nomi-
cally beneficial industrial pro jects 
throughout the whole of Norway.

Establishment of large industrial enterprises requires 
adaptation of land areas, infrastructure, licences (as 
applicable) and necessary permits. The central govern-
ment, county and municipal authorities are often 
involved in these processes. Norway can accelerate 
the growth of the battery value chain through mea
sures that reduce uncertainty related to how long 
the processes take and feasibility. Prompt, well 
coordinated processing of applications related to 
land, power, licences, permits and financial support 
through various instruments can improve the 
predicta bility of the process for the relevant actors.

The list of permits required to establish an indu strial 
activity or expand an existing one is extensive and 
is intended to ensure a democratic and prudent 
process. Industrial activities that can lead to polluti
on must have a permit pursuant to the Pollution 
Control Act. The procedural rules for applying for a 
permit shall ensure adequate knowledge to enable 
the authorities to assess whether a permit can be 
granted and on what conditions. Permits are site 
specific addressing local environmental conditions. 
New industrial sites can only be established in 
areas set aside for such purposes, and it must the
refore be considered whether the proposed proje
ct complies with the current land use plans. Other
wise, a zoning plan will have to be prepared, and it 
may be necessary to assess the location in the 
landuse element of the municipal master plan. It 
is the municipality that makes decisions on land use, 
by virtue of its role as planning authority pursuant 
to the Planning and Building Act. If a plan or proje
ct may have a significant impact on the environment 
or society, an impact assessment must be under
taken. If an indust rial company will need access to 
a large amount of power, connection to the power 
grid is required, entailing a series of permit processes. 
If a company is going to use experts from outside 
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”Rapid processing of 
applications will also 
increase predictability 
for the industry.”

the EEA, a residence permit may be required, which 
involves processing through the Norwegian Directo
rate of Immigration (UDI).

Lengthy clarification processes can create challenges 
for companies that want to set up industrial projects 
promptly and meet their specific needs in this regard, 
in competition with players elsewhere. Expeditious
ness must be balanced against the need for a solid 
knowledge base, good environmental assessments, 
acceptance and involvement of affected interests. 
The local population and interest groups must be 
involved and consulted in the planning and licensing 
process, and they must be given the opportunity to 
provide feedback and input in the various phases 
of the project. Faster clarification must therefore be 
achieved within the constraints of the planning 
system pursuant to the Planning and Building Act.

Measures
 ҉ The Government will prepare a guide specially 

aimed at the actors in the industry and the relevant 
authorities that shows the requirements for loca
tion, area assessments and studies in connection 
with the establishment of green indus trial projects.
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ACTION 9 
Support pilot municipalities 
during the growth phase

Major industrial establishments are under way in 
the battery value chain in Norway, particularly within 
the production of battery materials, battery cells 
and recycling. These projects set new records for 
mainland industrial projects in Norway in terms of 
level of investment and employment. The projects 
are also very labourintensive in the development 
phase and in operation. 

If the industrial initiatives are realised in full, signifi-
cant population growth is expected in the munici
palities of Arendal and Rana over the next 4–5 years. 
Similar developments can also be expected in the 
municipality of Tysvær, which is hosting Beyonder. 
These municipalities will experience positively a 
”shock” as a result of significant growth.

The situation puts additional (positive) pressure on 
some host municipalities in respect of increased 
needs for new housing, roads and schools, other 
forms of concrete and coordinated adaptations. 
Furthermore, the municipalities must provide for a 
good range of services for businesses that establish 
themselves and for workers and their families who 
want to move to the municipality as a result of the 
battery business. For the municipal authorities, such 
a development will require both good planning and 

implementation capacity, and presupposes good 
coordination between the vari ous public bodies and 
private enterprises involved, lo cally, regionally and 
nationally. 

However, the scale and nature of the battery estab
lishments will lead to that host municipalities may 
face a number of new and unfamiliar challenges. 
Planning, facilitation and investment on the part of 
the host muni cipality will often have to be started 
several years before an industrial project can be 
expected to be profitable, and most municipal 
authorities do not have sufficient resources to be 
able to deal with such sudden growth in activity. 
Moreover, battery production is a new growth area 
in Norway and in Europe, and there is no established 
best practice for how a host municipality can best 
handle this kind of situation. In other words, the 
municipalities face many of the challenges described 
earlier in the battery strategy related to speed, size, 
and risk. The host municipality must therefore 
partly “pilot” its facilitation activities.

Sharing of experiences with other municipalities in 
a similar situation can help reduce the uncertainty 
for the individual host municipality and contribute 
to good solutions. Some Norwegian municipalities 
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We want the host municipalities 
to experience the State as a 
valuable partner.  

have been in similar situations in the past, for exam
ple Gardermoen in connection with the construc tion 
of Oslo Airport and Melkøya in connection with 
development of the Snøhvit field, and experiences 
from these projects may be relevant for munici palities 
preparing to host new battery plants. Useful experi
encebased knowledge can also be gained from host 
municipalities for the battery industry in neighbour
ing countries, such as Skellefteå in Sweden, which 
hosts the battery cell manufacturer Northvolt. It may 
also be useful for the “pilot municipalities” for the 
Norwegian battery industry to collaborate and 
share their experi ences with each other.

A collaborative forum has been initiated by the 
Norwegian municipalities that are going to host 
battery industry players, and there is collaboration 
between several of the Nordic battery industry host 
munici palities. The topic is also on the agenda for 
the cooperation between InvestIN (part of Innova
tion Norway), Business Sweden and Business Finland.

Menon Economics has carried out social impact 
analyses of the establishment of Freyr in Mo i Rana 
and Morrow in Arendal. The analyses highlight se
veral areas that are essential for these establishments 
to succeed: recruitment, housing and social planning, 

education, competence and R&D, land, infrastructu
re and transport, and the power system. Not least, 
the analyses underline the need for greater coordi
nation and better joint projects across sectors and 
administrative levels.

Many of these challenges are addressed in the 
battery strategy’s 10 actions for sustainable in du
stri alisation, for example by facilitating suitable in
dustrial sites efficient processing, access to renew able 
power and competence building.

Measures
 ҉ Through the measures presented in this strategy, 

the Government will support “pilot municipalities” 
that are hosting large establishments in the bat
tery value chain. We will invite the municipalities 
involved to engage in further dialogue, and we 
will facilitate sharing of experiences among the 
host municipalities, in Norway and in the Nordic 
region as a whole. The work may involve the mini
stries, county authorities, the county governor 
and relevant parts of the policy apparatus includ
ing InvestIN.
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ACTION 10 
Become a leader in tomorrow’s battery  
solutions and leveraging the opportuni ties 
afforded by digital technologies

Norwegian industry will further deve-
lop leading environments through 
research, development and inno-
vation. This entails close collabo-
ration between different centres of 
expertise, research institutes, the 
authori ties and industry itself.

Europe’s decision to build up a battery value chain, 
when the production of batteries and associated raw 
materials has to date mainly taken place in Asia, must 
initially be based on utilisation of existing tech nology. 
Norwegian and other European players will have to 
become competitive by producing batte ries efficient
ly and profitably on a large scale, based on existing 
technology, and ensure they remain competitive over 
time by simultaneously working to improve battery 
properties and production tech no logies, and signifi
cantly improving batteries’ environmental footprint 
assessed on the basis of the entire battery value chain. 
Technology, employee competen cies and market 
understanding must be built up, in addition to supply 
chains and development environments.

The EU’s approach to building a robust European 
battery value chain can be regarded as a cluster 
approach, whereby actors in different European 
countries will complement each other through 
collaboration and distribution of roles, in order to 
realise their growth ambitions. The European  
Batte ry Alliance acts as a coordinator in this European 
“battery cluster”, focusing on, among other things, 
making sure that the different players have different 
roles and that gaps are identified at an early stage 
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”The battery industry is developing 
at a very rapid pace, and Norwegian 
centres of expertise are leading  
the way.”

to prevent them from causing bottlenecks. From 
this angle, it is essential that Norwegian investments 
in the battery value chain are aligned with the 
panEuropean initiative. 

The Norwegian centres of expertise already possess 
and are further developing their research infra
structure for the development, production and testing 
of battery cells, modules and systems. These form 
an important foundation for advancing knowledge 
and the associated education of future candidates. 
Measures that promote collaboration, such as 
clusters, centres for research-based innovation (SFI)45 
and catapults, help spread research findings. For 
Norway, it will also be important to develop national 
expertise, proprietary technology, and solutions  
with intellectual property (IP) parallel to industrial 
developments in order to contribute to longterm, 
sustainable value creation. At the same time as 
closer collaboration appears to be necessary for us 
and other European countries to realise our ambi
tions in the battery sector, Norwegian companies 
will also be in competition with businesses in other 
European countries. In achieving our ambitions for 

45 SFI – Centres for Research-based Innovation

the Green Industrial Initiative in such a context, it is 
necessary to balance the public policy apparatus 
with regard to collaborating with both the EU and 
individual countries on the one hand and promoting 
Norway’s own ambitions for the battery value chain 
on the other.

Batteries and battery production often interact with 
digital autonomous technologies, enabling “smart” 
solutions in a range of fields. There is considerable 
potential in using automated/autonomous produc tion 
technology with control/digitalisation, robots, unman
ned autonomous vehicles (UAV) and track systems 
in connection with battery production. It is estimated 
that battery cell production can provide 7,000 direct 
jobs in Norway. Utilisation of digital technology in 
low-staffed, highly automated produc tion facilities 
may reduce this number significantly. These are 
areas that have been successfully exploit ed by seve
ral Norwegian companies, and much can be learned 
from companies in the manufacturing indu stry. 

The battery market is developing dynamically and 
at great speed. Close, constructive collaboration 
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The Government wants 
Norwegian industry to be  
a leader in Industry 4.0.

between academia and industry will be essential for 
rapid, targeted innovation and development that 
reflects the demands and needs of the markets in 
a lifecycle perspective.

Battery manufacturers with development plans in 
Norway have varying degrees of intellectual property 
ownership to their battery technology and solutions. 
Some players license in the technology, while others 
develop tech nology themselves or in partnership 
with overseas players. Developing proprietary tech
nology will be necessary to create lasting value and 
ripple effects in the value chain and also to exploit 
the head start we already have by virtue of our 
position as a world class knowledge nation in both 
research and indu stry in materials technology, ap
plied chemistry and advanced production. Norwe
gian research communities are already international 
leaders in these areas. 

Measures
 ҉ The Government will build strong centres of 

education, research and expertise throughout 
Norway of adequate dimensions and in parallel 
with the industrial initiatives. The Government 
wishes to focus on ripple effects and the impact 
of the industryoriented research. The Government 
aims to further develop the battery value chain 
to ensure the export of battery cells, products, 
applications and services, with high quality require
ments and a high degree of automation.

 ҉ The Government wants Norwegian industry to be 
a leader in Industry 4.0, and we will therefore 
consider our public schemes to advance promising 
projects within automation and digitisation of 
industry, including the possible creation of a natio
nal Industry 4.0 programme.
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FACTS

LEARN FROM THE BEST:
How do the best companies 
gain a competitive edge 
through digitalisation? 

The executive forum for digitalisation in indu stry, 
chaired by the Minister of Trade and Industry, 
which was initiated in connection with the 
White Paper on Industry (Report no. 27 to the 
Storting (2016–2017) A greener, smarter and more 
innovative industry) has explored the hypothesis 
that the Norwegian working model, combined 
with our industry expertise, provides us with 
an advantage in connection with the current 
global digitalisation of industry. In this context, 
SINTEF has conducted in-depth interviews of 
175 key personnel at different levels in the 
business in a sample of 33 of our leading compa-
nies from different industries, in order to gain 
insight into how these companies work to en-
sure digital tools yield added value.46 One objec-
tive of the survey was to share this kind of 
experience-based knowledge with companies 
that are in earlier stages of their digital journey. 

The study confirms the hypothesis that the 
Norwegian working life model provides us with 
a unique advantage in connection with digita-
lisation, partly because employees are given 

46	 https://www.norskindustri.no/kampanjesider/industrifuturum/artikler/ny-studie-hvordan-skaffer-de-beste-bedriftene-seg-konkurranse-
kraft-igjennom-digitalisering/

the freedom to play and test ideas through 
trial and error in small-scale projects at the 
factory. Through this, experiences are gained 
that build expertise and reduce the risk associ-
ated with scaling up digital technology. The 
short distance and close collaboration be tween 
the management and skilled workers in the 
industry are also highlighted as an advantage. 
The study points out that the competence 
needs in the industry are changing, and with 
it the way the work is organised. Employees 
will increasingly work with, understand and 
operate ever more advanced and autono mous 
machines. Manual, experience-based compe-
tencies in a particular industry must increas-
ingly be linked to expertise in generic digital 
technologies, and contact with customers and 
other players in the value chain is likely to 
become more direct. In other words, tomor-
row’s industrial employees will spend less time 
performing traditional, routine operations, 
and lifelong learning will become increasingly 
important.
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”Tomorrow’s Norway will be built on  
a foundation of green industry, with  
batteries playing a key role. Green  
industry is the way ahead - Norway  
are charging up collectively!” 
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